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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

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

CTC
ftems Reference
{CONSULT screen terms) | Eomed CONSULT page
&G8T2

AT 18T GR FNCTN 1103 PO731 AT-93
AT 2ND GR FNCTN 1104 PO732 AT-98
A/T 3RD GR FNCTN 1105 P0O733 AT-102
A/T 4TH GR FNCTN 1106 P0734 AT-106
AT TCC S/V FNCTN 1107 pPo744 AT-118
ENGINE SPEED SIG*4 1207 PO725 AT-90
ATF TEMP SEN/CIRC 1208 PO710 AT-83
INHIBITOR CIRG 110 P0O705 AT-79
L/PRESS SOL/CIRC 1205 PG745 AT-125
O/R CLTCH SOL/CIRC 1202 P1760 AT-143
SFT SOL A/CIRC*3 1108 PO750 AT-129
SFT SCL B/CIRC*3 1201 PO755 AT-133
TP SEN/CIRC A/T*3 1206 P1705 AT-137
TCC SOLENOID/CIRC 1204 P0740 AT-114
VEH SPD SEN/CIR AT*4 1102 PO720 AT-87

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

*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation dccurs, 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.

AT-2

DTC :
ltems Reference
CONSULT | ey | (CONSULT screen terms) | page
GST*2
PO705 1101 INHIBITOR SW/CIRC AT-79
PO710 1208 | ATF TEMP SEN/CIRC AT-83
PO720 1102 VEH SPD SEN/CIR AT"4 AT-87
PO725 1207 ENGINE SPEED SIG*4 AT-90
RO731 1103 AT 1ST GR FNCTN AT-93
PO732 1104 AT 2ND GR FNCTN AT-98
PD733 1106 | AT 3RD GR FNCTN AT-102
PO734 1106 A/T 4TH GR FNCTN AT-106
P0740 1204 TCC SOLENOID/CIRC AT-114
PO744 1107 AT TCC SV FNCTN AT-118
P0O745 1205 L/IPRESS SOL/CIRG AT-125
P0750 1108 SFT SOL A/CIRC*3 AT-120
PO755 1201 SFT SOL B/CIRC*3 AT-133
P1705 1206 TP SEN/CIRC A/T*3 AT-137
P1760 1203 O/R CLTGH SOL/CIRC AT-143




PRECAUTIONS AND PREPARATION

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

The Supplemental Restraint System “Air 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 Supplemen-
tal Restraint System consists of air bag modules (located in the center of the steering wheel and on the
instrument panef 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 supplementa! side air bag consists of air bag modules (located in the outer side of front seats),
satellite sensor, diagnosis sensor unit (which is one of components of supplemental air bags for a frontal
collision), wiring harness, warning lamp (which is one of components of supplemental air bags for a frontal
colfision). Information necessary to service the system safely is included in the RS section of this Service

Manual.

WARNING: _
¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death

in the event of a collision which would result in air bag inflation, all maintenance must be performed

by an authorized INFINITI 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 maifunction indica-

tor lamp (MIL} to warn the driver of a malfunction causing emission deterioration.

CAUTION:

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

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

¢ 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.
e Be sure to erase the unnecessary malfunction information {repairs completed) from the TCM or

ECM before returning the vehicle to the customer.

AT-3
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PRECAUTIONS AND PREPARATION
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Precautions

Before connecting or disconnecting the TCM harness
connector, turn ignition switch OFF and disconnect nega-
tive battery terminal. Failure to do so may damage the
TCM. Because battery 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 N-m (0.3 - 0.5 kg-m, 26 - 43 in-Ib})

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-75.)

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)

e Before proceeding with disassembly, thoroughly clean the outside of the transaxle. it is important to pre-
vent 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. €l

o 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. A

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

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

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

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

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

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

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

e After overhaul, refili the transmission with new ATF.

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

AT

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 ED

FAIL-SAFE

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

electrical input/output device circuit is damaged.

Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of “17, “2” or “D”. The

customer may complain of sluggish or pocr 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-48.)

Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extremne conditions (such BR

as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the ignition key

“OFF” for 5 seconds, then “ON”,

The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared. The §T

customer may resume narmal driving conditions.

Always follow the “WORK FLOW” (Refer to AT-56).

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

TORQUE CONVERTER SERVICE

The torque converter shouid be replaced under any of the following conditions: LA
External leaks in the hub weld area. "
Converter hub is scored or damaged.

Converter pilot is broken, damaged or fits poorly into crankshaft. EL
Steel particles are found atfter 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 DX
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 pariicles.

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

AT-5
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Service Notice or Precautions (Cont'd)

o Transaxle failure did not display evidence of damaged or worn internal parts, steel particles or clutch plate

lining material in unit and inside the fluid filter.
Vehicle has been exposed to high mileage (only). The exception may be where the torque converter clutch
dampener plate lining has seen excess wear by vehicles operated in heavy and/or constant traffic, such

as taxi, delivery or police use.

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

Replace radiator lower tank {which includes ATF cooler) with a new one and flush cooler line using clean-
ing solvent and compressed air.

OBD-Il SELF-DIAGNOSIS

A/T self-diagnosis is performed by the TCM in combination with the ECM. The results can be read through
the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer to the table on
AT-42 for the indicator used to display each self-diagnostic resuit.

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

Aiways perform the procedure “HOW TO ERASE DTC” on AT-39 to complete the repair and avoid
unnecessary blinking of the MIL.

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

~Inhibitor switch

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

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

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

AT-6



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
{Kent-Moore No.)
Tool name

Description

ST25055001
(J34301-C)

Qil pressure gauge set
A ST25051001

{ — )

Qil pressure gauge
@ ST25052000

( —
Hose

@ ST25053000

{( — )
Joint pipe
@ ST25054000

( — )
Adapter
& ST25055000

{ — )

Measuring fine pressure

Adapter
NTOGT
KV31101201 Measuring line pressure
. — )
Qil pressure gauge
adapter
NT093
ST07870000 a Disassembling and assembling A/T
(J37068)
Transmission case stand .
d a: 182 mm (7.17 in)
b: 282 mm (11.10 in}
b ¢: 230 mm (9.06 in)
NT421 d: 100 mm (3.94 in)
KV31102100 Checking one-way clutch in torque
(J37065) converter
Torque converter one-
way clutch check tool
NT098
8T25850000 Removing oil pump assembly
(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
S§T33200000 Installing oil pump housing oil seal
(J26082) Installing rear oil seal
Drift
a: 60 mm (2.36 in) dia.
NTO91 b: 44.5 mm (1.752 in} dia.

AT-7
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.)
Tool name

Descriplion

Kv31102400
(J34285 and J34285-87)
Clutch spring compressor

NT423

Removing and installing clutch returrn
springs

a: 320 mm (12.60 in)
b: 174 mm (6.85 in)

(J34291)
Shim setting gauge set

NT101

Selecting oil pump cover bearing race and
oil pump thrust washer

AT-8



OVERALL SYSTEM

AT Electrical Parts Location
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OVERALL SYSTEM

Wiring Diagram
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---------------- . ,
=) ! I | Eﬂ:’
510, :(ég)g@ T E8) | @D
wow | S ey T aY |
. B
] L
AR IANTNRERDE 23]24] 2526 27 28] 20] 30]31 [ 32 [asza]as]| B W
7181 |1s]17h18]19]20]21122 @ 36437138l 3004041 4243444545474311? HS
TATOB?
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OVERALL SYSTEM

686

IGNITICN SWITCH
ON or START

FUSE BLOCK
(7B)

Wiring

Refer to EL-POWER.

Preceding

page

Diagram (Cont’d)

AT-A/T-02

s : Detectable line tor DTC
— 1 Nor-datectable line for DTC

-
-@- G/B

G/B
I 71
0/D COMBINATION THROTTLE
OFF |METER WIDE POSITION
SPEEDOMETER ICI:\IAQII;DH G, OPEN OTHER SWITCH
| | LAMP F3g
: OTHER CLOSED
[Laly " el |L£il[ ||15[| [L2al] 5
B . LG/B BRAW PiL§ GY W/H GWL
ooy O [y - Bl - (BT} - - - =
5 - .... v 45>
B LG/B BR/W PIL GIY
l AT A/T-05
M11 () e— — — PL
S GWL
|_|_I 6 |._l__I
=
LG/B BH."W PL GY W/R GY/L
M4 l,_l_.l I_l_l |_|_I
18M .@"' """""" Il‘"' om]F == ==="7 77T mm o gzm ] =~ ™ =l [som]
LG/B BRAW P/l arY WiR GY/L
o1 &
VEHICLE
SPEED
SENSOR
JOINT
.GONNECTOR-11
y V
! I!' B '[___E :lj' 5 PIL G/Y WiR GYAL
6J |27| 3] ]l Fia]! o
VGP-2 O OFF FULL IDLE T
B B LAMP CONTROL
) . MODULE)
M14 M47
Refer to last pags (Foldout pags).
57 D}
SR A, > ; D)
GY GY GY
9,
e e memiee L@
1 [eelal a2 o L5 R ) =N\ R PRl P agzs]az]asl/IxNe2[41 40 I
1 ele[7Tels]alls]z2]1 23]24]25]]28 [27] 28 |20 a0 NVLS 20]38]37] 36[{a5] 34{33] 32[31 :
QP e e e . — — ———— e ————— e — — — N
==
112]3]4] {o[o[u[i2li3]ie]i5 @ 23[z4]25]2e]e7]2s]ee] 2031 [azfzal34] 36 @
516718 Hel17]1al1aleo]2t]22 36|37|38]3l40]41]42]43] 44 d5]48)47]48 H.S.
TATO8S



' OVERALL SYSTEM

Wiring Diagram (f_%nt’d)

AT-A/T-03
I Deteclable line for OTC
e - Norrdletectable line for DTC Gl
TCM
YeSION
AL
SENS SENS TURBINE -
POWER GND SENS (REV SEN)
|_Ii.1_l_| | E le.i[_l ||_-2'§-|_I EM
BRW B & Y W
\ ~ -~ To
528 @ . E—— @AT—A/T—OB Le
1
(B3) B .
- () l_[%]_l
(M2)
anw- . EC
' EE
(445)
L.J- oo |
BRNV SENSOR =4 ey __F
3 I I I
| K] | ! |
- 8 1 !
re@pmerw u[ 3 1 |mB (B3) I i |
®=cv Loy & G i | | PD
2] . I | !
L.-' i ]
Mag
G (:9) [ ‘ : A
- ! '
= B I I :
I I !
| : Fa7 .J " | : BA
A B : : l
| | GF12 ! ' '
| I | | =29
I I
. o1 _—_F
4 \ l ¥ ST
BRW G B B L B W
=] s (Gl [l Fz1 el RS
AVCT TVO1 GND-C GND-A (EE%I\EI;S TuRBINE FEVOLUTION
CONTROL LUTICN SENSOR
MODULE) SENSOR 517 57
F&9 B21 Bl
Refer to last page (Feldout page).
: : IFA
-
Do Ehoo mtme @D . D
B GY  BR GY =
=l
11z [a[a] [o o[+ ie[ta[ielis B 213 F e A R R R R R W
516]718 161?1819202122@3earggﬂﬂ£ﬂﬂ£ﬁﬂﬁ HS. B8

TATOB9



OVERALL SYSTEM
Wiring Diagram (Cont’d)

ale : Detectable line for DTC DATA LINK
—  Non-detectable line for DTC . Egg hc‘:%cr:q-rscul?j
ASCD s
1 2
oD CRUISE SSﬁTHOL I—.—' |—.—|
CANCEL LAMP BR/Y P
SIGNAL oUTPUT
12 13 =1 =1
I—‘T]—I LlT]—I [z] JOINT JOINT
L Yy CONNECTOR-8 CONNECTOR-2
1 - ()
Mic @ Y TOELASCD ] (=]
‘ . (3] [N/
D Y BR/Y P
M4
ot s - [ - -~ == e Bt -~ )|
LA Y¥ BR/Y PY
[pmal [l [28] [Eal
TCM
4?3 ?:BT cpﬁ%?gﬁ S\ﬁs 83? {TRANSMISSION
g (RX) (7%} CONTROL
MODULE)
CONT SW GND GND
{Lee]] Ig]] ]
G ¥ B 8
— AL P To EL-ILL 83) _||
L._I 15
GIY RIL _ B B
||'1_|| |[T|[ T iJOINT
AT DEVIGE CONNE-
P
OFF ILLUMINATION [ gt 5]
ON — ‘T L.[;_J I
L] L4l
! IE'VTI ||...._ 165
| ! et RAW .} To EL-ILL B B
: 1
cvi @ = B = To AT-SHIFT |__ )
! I
[j—l To EG-MAIN <=5 @cr
11
r == |
JOINT H 3
1 (quONNECTOH-n B i
6T 47 Fzd
Refer to last page (Foldout page).
[ (W), (B3
1[2[314] [6]7 7] Tre[alo[s]e]6]1]2 9 p=EK (g , (F63)
Olslal In 1314 143451515711 a|7|6!542

= -
ChTelz]zlela e 6lE]s] M) (mee)  [TLilil 13 [2]2]2]2]2]2] (use)
G G L

—
o
o
~
{7

&%

ol izfiafial1s @ F= 7 P 3 P B ) B I B T
.l si6l71e] [elirlefslolz 22 36137 38]a0]40]41[anl ea]aa]as [as a7 .%" H.S.

-d

TATOS0
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OVERALL SYSTEM

Wiring Diagram (Cont'd)

AT-A/T-05
TCM
ABS/TCS
CONTROL (ggmggt%smq
UNIT TS MODULE}
BUS-B 8103 LAN IN TACHO
e () 13| 2]
RIL AL LB WIG
RAL
(&101) (52)
é’ﬂ ————— EEB ------ ML e e e e mr e r - - M
M50 I—I—I
- RIL RL LB WiG
<Cr
To
AT-AIT-02
GYL =
PiL AL RIL
I =]
JOINT WG
CONNECTOR-6 h
[2] — 1 QINT
JOIN
(W [L2) wi [} |CONNECTOR-8
i At
(A
WG
P/ AL LB WiG
' T
|21S|------- FIIL] | 388 ----@ Wi W B METER
F&3 L—.—I
P/L RIL LB W/G
s - Detectabte line for DTG
r— - Non-detectable line for DTS
CCI;} * * @ . For California
GYL PL AL UB WG
<P [Fesl IfesT Gl (e
IDLE  vSP LAN VOO TACHO ECM
(ECCS CONTROL
MODULE)

e ——
LTIzl z)e s alalslals] a8  [ili[ililalile[a2]=To]2] (B58)
G L

[ e

1
1]2]=]4 10]11 12131415@232425252723]293031323334
5| 6]7 18| [ish7[1e[iefzo]21]22 36]37]38] 39 [40[41]42[ca[44[ashag]47] H.S.

& o

[
1]2]3] 4[5 [s[7[81 [1o]11]iera]1af1s[1s]/N 1911 02]: 03[ 104]105):06[ 107|108 . T
7] 18]19]20]21 [2af2s]2z ] 2s 28 [or 2]z 0fat [salNA oo 1 of 11 [112fnaf1nafris|inel| S HS

to last page {Foldout page).

s
o
I
el

0eE
088

Feg

TATO
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OVERALL SYSTEM
Wiring Diagram (Cont’'d)
s : Detectable fine for DTC AT-A/T-06
m———— : NOnN-detectable line for DTC
TCM
{TRANS-
h s,
FLUID LU DUTY PL
TEMP  DUTY QVR/C SHIFT SHIFT SOL DUTY | MODULE)
SENS  S80L SOL SOLA SOLB (DR) SOL
| =N L] [Le ] \Lz ] (Lad] L)
G G/B L RAY LG/B WB G/R
\ \ \ \ \ \
_
W/EB
W/B GD
Il
DROPPING
RESISTOR
e
' 2
J @B — Ll"j
AT-A/T-03 G/R D
(e
o @D
Il.EEI
/R
— @ss
AT
i
B G G/B L RIY LG/B GR
.
i g v S S T S T
CORD
8 w L AssemeLy G G b R
------ --------- &
TORQUE
CONVERTER GVERRUN SHIFT SHIFT o [lf’[lglEESSURE
CLUTCH S [GLUTCH SGLENOID | {2 | SOLENOID = [SOLENOID
SOLENOID gﬂ-\',fgom VALVE A VALVE B VALVE
3—vaLve
AT FLUID
TEMPERATURE
SENSOR l
Refer to last page (Foldout page).
GlsT2 &
oY \olsl7/ =R Q).
* 1 ]
BR GY BR
* ! This connector is not shown in "HARNESS LAYQUT", EL section.
L
AR E T EE | [alea]s 26027 28] 2o a0]1 [az [za a4]as W
6] 78] Is]17]15]19]20[z21Jo2 @ 36]37] 38 30]a0]41]42]43]44 45 |48]47] 28 HS.
TAT092
AT-16



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-transmission
efficiency, simplify construction and reduce weight. _

It also employs an optimum shift controf and superwide gear ratios. They improve starting performance and
acceleration during medium and high-speed operation. @l
Two one-way clutches are also employed: one is used for the forward clutch and the other for the low clutch.
These one-way clutches, combined with four accumulators, reduce shifting shock to a minimum.

A
CONSTRUCTION
@ il
r fL LG
o E®

“re
-
Z -
ad NN

.

® &D ® ® @ @5 @ R
SATS09

@ Torque converter clutch piston Front sun gear {7 Forward one-way clutch BR

@ Torque converter @@ Front internal gear @@ Ovwverrun clutch

@ Oil pump (4 Front planetary carrier i Low one-way clutch

@ Input shaft (42 Rear sun gear @ Low & reverse brake ST

& Brake band @ Rear pinion gear @ Parking paw!

® Reverse clutch (1 Rear internal gear @ Parking gear BS

@ High clutch (% Rear planetary carrier @ Output shaft

Front pinion gear (#® Forward clutch
BI
A
EL
15X

AT-19 693



OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

HN!! and “p!! positions

e “N” position
No control members operate. Power from the input shaft is not transmitted to the output shaft since the
clutch does not operate.

o “P” position :
Similar to the “N” position, no 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.

\g\&ég Qutput shaft

Input shaft

B2 Lock {Held stationary)
SAT039.J




OVERALL SYSTEM

“1,"” position

Shift Mechanism (Cont’d)

Forward cluich
Forward one-way clutch
Overrun clutch

Low and reverse brake

As overrun clutch engages, rear intemnal gear is locked by the operation of low and reverse
brake. '
This is different from that of D, and 2,.

Engine brake

Overrun clutch always engages, therefore enging brake can be obtained when decelerating.

Power flow

Input shaft

4

Rear sun gear

4

Rear planetary gear mmmp Output shaft

Front planetary gear Rear planstary gear

Low & reverse brake
Forward clutch

Overrun clutch

one-way
clutch

Rear 7
l;—‘ji':” planetary carrier

N
Input shaft Rear sun gear

)

Output shaft

B2 Locked (held staticnary)

SATO44d

AT-21

PO

A

lEL

1D
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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 activaled due to free luming of low one-way
clutch.

Power flow

Input shaft

Rear sun gear

Rear pinion gear

Rear planetary carrier — Cutput shaft

Rear planetary gear

o :

Held to turn clockwise

Forward one-way clutch

-

1| Transmission of
Forward | ! driving force A—B

o

— Forward

Input shaft

onhe-way
clutch

!
1!
it
(N
il
<L 2
Y
)

Low ane-way clutch

1 Tyansmission of
driving force B—C

Rear planetary
carrier

Rear sun gear

BB Lacked (held stationary)

H i Qutput shaft
Rear pinion gear

| Pinion

SAT040J

AT-22




OVERALL SYSTEM
Shift Mechanism (Cont’'d)

“D,”, “2,” and “1,” positions

Forward clutch Rear sun gear drives rear planetary carrier and combined front internal gear. Front internal gear |
Forward one-way clutch now rotates around front sun gear accompanying front planetary carrier.
Brake band As front planetary carrier transiers the power to rear internal gear through forward clutch and

forward one-way clutch, this rotation of rear internal gear increases the speed of rear planetary @G
carrier compared with that of the 1st speed.

Overrun clutch D,: Overdrive control switch in “OFF” MA
engagement conditions Throttle opening less than 3/16
2,: Throtlle opening less than 3/16
1,: Always engaged ’ EM
Power flow input shaft m——) Rear sun gear
Front internalgear ——
. LG
Rear planetary carrier o ¢ shaft
mmp OQutput sna
Front internal gear E@

4

Front planetary carrier

‘ AT

Rear internal gear

FE

Front planetary gear Rear planetary gear
FA
Forward one-way clutch Low one-way clutch
RA
1 Transmission of driving a
\'force B—=A BR

Forward clutch,

Rear internal gear

1
1
1
1
)

4b

e
S % : 3 ST
Front planega_fz_ ”_J]I . Forward Ry ’ . RS
carrier T one-wa S =i
R Y Low
Front i L 7 one-way
H P pinion gear clutch T
) [ HA
by Lr
EL
\i@\?
DX
? ! Output shaft
' AN

Input shaft Rear sun gear )
Rear planelary carrigr

Pinion
SAT041J

| Divided force (speed increase)

BE2BA Locked (held stationary)

AT-23 697



OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,” position

High clutch Inpul power is transmitted to front planetary carrter through high clutch. And front planetary carrier

Forward cluich is connected to rear internal gear by operation of forward clutch and forward one-way cluich.

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

Overrun clutch Ds: Overdrive control switch in “OFF”

engagement conditions Throttle cpening less than 316

Power flow input shaft

High clutch

3

Front planetary carrier

\ 4

Forward clutch Rear sun gear

\d

Forward one-way clutch

¥

Rear internal gear

Rear planetary carrier ) Output shaft

Front planetary gear Hear planetary gear
' '\‘ ’ W Forward one-way clutch Low one-way clutch
c ) #2s
ﬂ‘ Transmission of driving n
s Forward clutchsl‘ force B —A

[

High cluteh
]
Front l

planetary - =
carrier

|- Forward
oneAway
clutch

Rear
planetary ’
carrier

Rear sun gear

Pinicn SATO424
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,” (OD) position

High clutch Input power is transmitted to front carrier through high clutch.
Brake band This front planetary carrier turns around the sun gear which is fixed by brake band and makes
Forward clutch front internal gear {output) turn faster. .
(Does not affect power transmis- ) Gl
sion}
Engine brake At D, position, there is no one-way clutch in the power transmission line and engine brake can A
be obtained when decelerating. '
Power flow Input shaft Front internal gear
! ' -
High clutch Rear planetary carrier LE
Front planetary carrier QOutput shaft E@
FE

Front pinion gear

Front planetary gear Rear planetary gear

Output shaft

Forward one-way clutch Low one-way clutch P@
B
E—'Turns frecly at all
,,,,,,,,,,, 5 RA
)
Front

planetary 1 Rear

P carrier ( planetary g RS
carrier
i 37
% ‘ u HA
\‘\‘@Q

EL

Y
Input shaft

DX

Front pinion gear

] Pinion
SAT0434

B Locked (held stationary)

AT-25 699
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OVERALL SYSTEM

“R" position

Shift Mechanism (Cont’'d)

Reverse clutch
Low and reverse brake

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

Engine brake

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

Power flow

Input shaft

4

Reverse cluich

4

Front pinion gear <amma Front sun gear

4

Front internal gear mmmp Ouiput shaft

——————————————————————— =i

From planetary gear Rear planstary gear

Forward one-way clutch

B
@
7 Operation (Does not affect
power transmission)

Transmission of driving
force: A—+~B

:————————

-
o
£
go
-
g
s
@
w
[2:]

N

Front internal gea

r

planetary A
carrier

N
Input shaft

sun gear-;

B I |
Wi = . \L

Qutput shaft

Front pinion gear

EERS5Y Locked (held stationary) Pinion  SAT045

AT-26




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

Conirol 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 (. Gl
@ Forward clutch F/C To connect front planetary carrier @ with forward one-way clutch (9.
(1® Qverrun ciutch O/C To connect front planetary carrier G with rear internal gear (9. MA
& Brake band B/B To lock front sun gear @ .
@ Forward ane-way clutch FIO.C :Vﬁge;rf;crtvi\::-d clutch is engaged, to stop rear internal gear (® from rotating in oppo- EM
(% Low one-way clutch L/O.C At D, position, to prevent rear internal gear (3 from rotating in opposite direction.
@ Low & reverse brake L & R/B ;irgnf;)-ck rear internal gear @ (2, 1, and 1,), to lock front planetary carrier @ (R posi- qu@

=G

CLUTCH AND BRAKE CHART

Reverse | High | Forward | Overrun Band servo Er?:_vv?;d ont?:vva rlés:r:; HE
Shift position clutch clutch clutch ctutch 5nd 3rd ath clutchy clutchy brake Lock-up Remarks
® @ @® G apply | release | apply @ 1] @
PARK
P POSITION
REVERSE
R O O POSITION PD
NEUTRAL
N POSITION
FA
1st O *1 ® @
- 2nd O *1© O ® Automatic shift
1234
3rd O| O ["O |=®| ® L 50
ath O | ® 9® | ® | O O BR
, 1st O e ® Automatic shift ST
123
2nd O © O hd
Locks {hetd sta-
1 15t O O L O iionary} B8
in 1st speed
2nd O O O o 12«3

*1: Operates when overdrive controt switch is being set in “OFF” position. 'T
*2: Qil 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 is greater than that on the “apply” side.
*3: Oil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.
*4: A/T will not shift to 4th when overdrive control switch is set in "OFF” paosition. HA
*5: Operates when overdrive contral switch is “OFF”.

: Operates.

. _— . EL
: Operates when throttle opening is less than 3/16, activating engine brake.
. Operates during “progressive” acceleration.

: Operates but does not affect power transmission.

@000

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

AT-27 701



OVERALL SYSTEM

Control System

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

SENSORS CONTROL UNIT ACTUATORS

Inhibitor switch
Throttle position sensor Shift control
Cipsed throttle position_ ;witch Line pressure contrat Shift solenoid valve A
Wide open throttle position . Lock-up control Shift solenoid valve B

) ) switch Qvgrrun clutch control Overrun clutch solenoid valve
Englng speed signal T|rT1|ng control Torque converter clutch
A/T fluid temperature -sensor > Fail-safe control > solenoid valve
Revlolution sensor Self-diagnosis o Line pressure solenoid valve
Veh@le speed §ensor CONSULT communication line O/D OFF indicator lamp
Turbine revolution sensor control
Overdrive control switch Duet-EA control
ASCD control unit

CONTROL SYSTEM

P
-y i
Turbine revelution sensor F
Engine AT
ASCD
D control unit
JAHT fluid temperature sensﬂ
Line pressure sclenoid
valve Revolution sensor
Torque converter clutch - - Overdri onirol
Inhibitor solenoid valve Dropping resistor v.‘irhnve [=
) witc
Clo_sgled lhrqule switch Overrun clutch solenoid L5
position switch —| valve
Wide open throttte| | Shift salenold valve A
postion switch Shift solenoid valve B
Throttle position 1 * )
sensor e
. TCM
Engine speed l—» ¢ =
}
Throttle opening 0O/D OFF indicator,
lamp
ECM —| Vehicle speed sensor
SATO46

702 AT-28




OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/QUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Input

Inhibiter switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Detects throttle valve position and sends a signal to TCM.

Closed threttle position switch

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

Wide apen throttle positicn 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

Detacts transmission fluid temperature and sends a signal to TCM.

Revolution sensor

Detacts output shaft rpm and sends a signal to TCM.

Turbine revolution sensor

Sends an input shaft revolution signal.

Vehicle speed sensor

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

OQverdrive 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) cancet signal to TCM.

Output

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 solenoid valve

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

Overrun clutch solenoid valve

Controls an “engine brake” effect suited to driving conditions in relation 1o a sig-
nal sent from TCM.

O/D OFF indicator lamp

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

Control Mechanism

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

the driving conditions.

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

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

Normal control

“R* position The line pressure to throttle opening characteristics is set for suit-
t able clutch operation.
% % position
)
4
gy
-
Throttle opening —»-
SAT003J
Back-up control (Engine brake)
D,—» “2" or “1* pasition If the selector lever is shifted to “2” position white driving in D,, (OD)
T or Ds, great driving force is applied to the clutch inside the trans-
_ mission. Clutch operating pressure (line pressure) must be
L & Doy 2" or "1 increased to deal with this driving force. -
é E positibn
8 G
o
gg
-
Vehicle speed ——m
SATO04J
No shifting During shift change
T [ AR The line pressure is temporarily reduced corresponding to a
~ ’ change in engine torque when shifting gears (that is, when the shift
L B solencid valve is switched for clutch operation) to reduce shifting
S5¢ shock.
35 When shifting
QX {1 2 shift)
2w
3%
Throttle opening —m
SATOGS

At low fluid temperature

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

Control Mechanism (Cont’d)
Line pressure ® The line pressure is reduced below 60°C {140°F) to prevent
{under normal conditions) shifting shock due to low viscosity of automatic transmission
fluid when temperature is low.

e -

@l

WA

Line pressure
kPa (kg/cm?, psf) —m

Throttle opening —»
SAT006.) EM

® 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. EG

—-10°C (14°F)

Normal temperaturs

FE

Throttle opening — AT
SATO07J

SHIFT CONTROL B

The shift is regulated entirely by electronic control to accommodate
vehicle speed and varying engine operations. This is accomplished

by electrical signals transmitted by the revolution sensor and [p
throttle position sensor. This results in improved acceleration per-
formance and fuel economy.

Line pressure
kPa (kg/icm2, psi) —»

RA

BIR

Control of shift solenoid valves A and B ST

TCM The TCM activates shift solenoid valves A and B according to sig-
nais from the throitle position sensor and revolution sensor to

select the optimum gear position on the basis of the shift schedule RS
memorized in the TCM.
I-A|; OFF

Pilot pressure

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

Shlft valve . the shift valve.

G‘."__'—
// =<l <H Drain A
Shift solenoid valve =
SATO08J

Relation between shift solenoid valves A and B and gear positions =
Gear position
D1, 21, 11 DQ, 22, 12 DG D4 (OD) N‘P [X
Shift solenoid valve
A ON (Closed} OFF {Open) OFF {Open) CN (Closed} ON {Closed)
B ON (Closed) ON (Closed) OFF (Open) OFF (Open) ON (Closed)
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OVERALL SYSTEM
Control Mechanism (Cont’d)

Control of shift valves A and B

Activated state

Inactivated state

[~ Shift valve A .
Filot Pilot
pressure| TCM pressure | TCM
(
= x =
Drain — Shift solencid valve A OFF Shift solenoid valve A ON SAT047J

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. X

The drawing above shows the operation of shift valve B. When the shift solenoid valve is “ON”, pilot pressure
applied to the end face of the shift valve overcomes spring force, moving the valve upward.

LOCK-UP CONTROL

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

Conditions for lock-up operation

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

Overdrive control switch ON OFF
Selector lever “D" position

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

Throttle position sensor Less than set opening

Closed throttle position switch OFF

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

Pilol pressure Torque converter clutch solenoid valve control
Filter TCM The torque converter clutch solenoid valve is controlied by the
7 o TCM. The plunger closes the drain circuit during the “OFF” period,
/, il and opens the circuit during the "ON” period. If the percentage of
/ ‘g"q.‘ OFF-time increases in one cycle, the pilot pressure drain time is
% I% TACFF reduced and pilot pressure remains high. . _
To (2T EEAT oy T The torque converter clutch pistpn is designed to slip to adjgst the
convarter clutoh AR ratio of ON-OFF, thereby reducing lock-up shock.
control valve % =
NN orin e v
valve SATO10J
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Control Mechanism (Cont’d)

Torque converter clutch

Pilot pressure

High .
t}g ! OFF-time .| Amount of drain .| Pilot pressure
= ' INCREASING DECREASING HIGH
3 i

®

5 o ! 1

@E Lock-up I f 4

& 2 |released | ; Lock-up Lock-up

2 & | I applied RELEASING

a r o Slip

I
Low L
High -«— Torque converter clulch — - Low
sofencid valve off-time ratio (%)
SATC11J _

Torque converter clutch control valve operation ‘
Torque converter [Lock-up released ] Torque converter Lock-up applied
clutch piston Oil pump clutch piston Qil pump

Chamber A Torque converter Z23 T%P:gtTeb?:BrEfertef
Chamber B Converter Convertar -
oil pressure oil pressure

Pilot pressure

Torque converter clutch

TCM

controi plug o
I0f 4 e

control plug

f N OF F sl f
B Torque canverter Tq il cooler - Drain

y * clutch solenold .
Drain

Drain valve

=~ Torque converter
+ clutch solenoid valve
SATO48J

To oil cooler == Drain

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

Lock-up applied :

When the OFF-duration of the torque converter clutch solencid 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 downshitting 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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OVERALL SYSTEM

Control Mechanism (Cont’d)

Overrun cluich operating conditions

Gear position Throttle opening

D;, D,, Dy gear position

“D” pasition
- Less than 3/16

“2" position 2,, 2, gear position
“1" position 1., 1, gear position At any position

16116 D position T 2 position 1 position

o D = g = _E’

s £ g5 85

£s F s /2'*—21 £8 T s

= o /

3/16 ’\ / 4

Qvarrun clutch
engages

Vehicle &.peed—-—l—

Vehicle speed —m Vehicle speed—»

Overrun clutch
engages

Overrun clutch
engages

SATO14d

Pilot pressure

%l

To overrun clutch

Overrun clutch
solencid valve gaTD15J

TCM

Pilot pressure A “'i ON OFF
Line pressure __

(D2, 2; and 1 posmons) '—l

Filot pressure B I

*

il

'I'hroﬂle opening (narrow)

= I.x')'(" ¥ Throltle opening {wida)
Shuttle shift Overrun clutch
Line pressure vale S
{2 and 1 paositions)

Overrun clutch
control valve

First reducing pressure (1 position)
=¥ Line pressure (D, and 1 positions)

TCM

Qverrun
ctutch
sclenoid
valve

i Overrun clutch
*reducing valve

SAT049.J

Overrun clutch solenoid valve control

The overrun clutch solenoid valve is operated by an ON-OFF sig-
nal transmitted by the TCM to provide overrun clutch control
{engine brake control}.

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

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

Overrun clutch control valve operation

When the solenoid valve is “ON”, pilot pressure A is applied to the
overrun clutch control valve through shuitie shift valve S. This
pushes up the overrun clutch control valve. The line pressure,
which is routed by the overrun clutch reducing valve, is then shut
off so that the clutch does not engage.

When the solenoid valve is “OFF”, pilot pressure A is not gener-
ated. At this point, the overrun clutch control valve moves down-
ward by spring force. As a result, overrun clutch operation pressure
is provided by the overrun clutch reducing valve. This causes the
overrun clutch to engage.

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

FUNCTION OF CONTROL VALVES

Valve name

Function

Pressure regulator valve
Pressure regulator plug

Pressure regulator sleeve plug

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

Pressure modifier valve

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

Modifier accumulator piston

Smooths hydraulic pressure regulated by the pressure modifier 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
Accumulator control sleeve

Regulate accurmulator backpressure to pressure suited to driving conditions.

Manual valve

Directs line pressure to oil circuits corresponding to select positions.

Circuit

® | @ [ @

Position

Line pressure

Q L od j
|

|
- [] —r—__J
FU'L—L‘__U—“L‘IZTI 'J‘lﬂ.r""‘_""“l
ONO)

O
o | O
1 O | O

MIOITZ]ID|( ™
P“{

Hydraulic pressure drains when the shift lever is in Neutral.

Shift valve A Simultaneousiy switches three oit circuits using output pressure of shift solenoid valve A to
meet driving conditions (vehicle speed, throttle opening, etc.).
Provides automatic downshifting and up-shifting (1st—2nd—3rd—4th gears/4th—3rd—2nd—
1st gears) in combination with shift valve B.

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

relation to driving conditions (vehicle speed, throttle opening, etc.).
Provides automatic downshifting and up-shifting (1st—2nd—3rd—4th gears/4th—3rd—2nd—
1st gears) in combination with shift valve A.

Shuttle shift valve S

Switches hydraulic circuits to provide 3-2 timing control and overrun clutch control in relation
{o 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,) to “2” position in combination with 4-2 sequence valve and shift
valves A and B when downshifting from “D” (D,) to “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 orifice are used in the “2" position band servo oil circuit to
dampen shifting shock when shifting fram “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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OVERALL SYSTEM

Control Valve (Cont’d)

Valve name

Function

3-2 liming valve

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

“1" reducing valve

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

Qverrun clutch redtcing valve

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

Torque converter relief valve

Prevenis an excessive rise in torque converter pressure.

Torque converter clutch control vaive
Torgue converter clutch control plug
Torgque converter clutch control
slgeve

Activate or inaciivate the lock-up function.
Alsa 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,, D, and D,. {*17 or “R” position,
lock-up is inhibited.)
Lock-up control is not affected in “D” position D, D, or D,, unless output pressure of the
torque converter clutch solenoid valve is generated by a signal from the TCM.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The A/T system has two self-diagnostic systems. 3 _
The first is the emission-related on board diagnostic system (OBD-Il) performed by the TCM (transmission
contro! module) 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
stored in the TCM memory. The detected items are overlapped with OBD-I! self-diagnostic items. For detalil,
refer to AT-50.

OBD-Il Function for A/T System

The ECM (ECCS control module) provides emission-related on board diagnostic (OBD-1} 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. _ o .

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

tion to A/T system parts.

One or Two Trip Detection Logic of OBD-

ONE TRIP DETECTION LOGIC

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

TWO TRIP DETECTION LOGIC

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

it MiL
ems One trip deteclion Two Irip detection
Shift solenoid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTC: PO755 (1201) X
Throttle pesition sensor or switch — DTC: P1705 {1206) X
Except above X

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

OBD-II Diagnostic Trouble Code (DTC)

How to read DTC and 1st trip DTC

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

@ 1. The number of blinks of the maifunction 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: P0O705, PO710, 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.
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.

[l seLECT SYSTEM

[ ENGINE

B}

|
|
|
|
|.
|
]

895K

#l SELF-DIAG RESULTS I |

FAILURE DETECTED TIME
INHIBITOR SW/CIRC 121
[Po705]

[ERASE|| PRINT ||FFdata)

SATG02

H SELF-DIAG RESULTS [

FAILURE DETECTED TIME
INHIBITOR SW/CIRC "
[PG705)3

|[ERASE|l PRINT ||FFdatal

SATY721

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 data 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 DTG is stored in the ECM, the time data will be “[11]”.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-II 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, Iong 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 detall
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 tems
Freeze frame data Misfire — DTC: PO300 - P(306 (0701, 0603 - 0608}
1 Fuel Injection System Function — DTC: P0171 (0115), PO172 (0114), PO174 (0209), PG175
{0210)
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

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

HOW TO ERASE DTC

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

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

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

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

related to OBD-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 (1st trip DTC)

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTC (With CONSULT)

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

1. If the ignition switch stays “ON” after repair work, be sure to turn |gn|t|on 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.)

NoeOoROD
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-H Dlagnostlc Trouble Code (DTC) (Cont'd)

How to erase DTC (With CONSULT)
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF" once. Wait at least 5 seconds
and then turn it “ON" (engine stopped)} again.
| Im SELEQT SYSTEM ] [l seEcTOIAG mobe  []| . W SELF-DIAG RESULTS Il ]
| ENGINE | | SELF-DIAG RESULTS w ] FAILURE DETECTED
L AT ) | | DATA MONITOR ' ] SHIFT SOLENOID/V A
| i ‘ [:> [ oTC WoRK SUPPORT | l:>
| | [ Ecu PART NUMBER |
| | | .
I | l | [ ERASE |[ PRINT |
2. Turn CONSULT “ON", and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch “ERASE". (The DTC in the
AT TCM will be erased.)
i Touch , Touch ]_I
F “BACK". "BACK".
I [tm SELECT SYSTEM I | [  SELECT DIAG MODE D, B SELF-DIAG RESULTS I [
| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
| AT G | [ seLF-DIaG RESULTS | SFT SOL A/CIRC 0
fim [PO750]
| ] [> | DATA MONITOR | E>
| | | ACTIVE TEST ]
| | | DTC CONFIRMATION [ m _
| | { EGM PART NUMBER ] ERASE ]| PRINT ][ FFdata
5. Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the
ECM will be erased.) .
SAT9041

@ HOW TO ERASE DTG (With GST)

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.

Perform “OBD-Il SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-48. (The engine warm-up
step can be skipped when performing the diagnosis only to erase the DTC.)

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

HOW TO ERASE DTC (No Tools)

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

2. Perform “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-48. (The engine warm-up step
can be skipped when performing the diagnosis only to erase the DTC.)

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

w N
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MiL)
\ ‘ / 1. The malfunction indicator lamp will light up when the ignition

, switch is turned ON without the engine running. This is for
\ SERVICE / checking the blown lamp. -

e If the malfunction indicator lamp does not light up, refer to EL
section (“Warning Lamps/System Description”, “WARNING

A SOON_ S LAMPS”), |
(Or see MIL & Data Link Connectors in EC section.) MA

2. When the engine is started, the malfunction indicator lamp
should go off.

SATO64I If the lamp remains on, the on board diagnostic system has [E}M

detected an emission-related (OBD-11) malfunction. For detail,

refer to EC section (“ON BOARD DIAGNOSTIC SYSTEM

DESCRIPTION"). 1LC

CONSULT =

= ENGINE "™

NOTICE

1. The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each sole- =g
noid).
Check for time difference between actual shift timing and the CONSULT display. If the difference is
noticeable, mechanical parts (except solenoids, sensors, etc.) may be malfunctioning. Check mechanical
parts using applicable diagnostic procedures.

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

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

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

BR
SELF-DIAGNOSIS 8T
[l sewectsvsmm | After performing this procedure, place check marks for results on
| ENGINE | the “DIAGNOSTIC WORKSHEET”, AT-54. Reference pages are
' AT | provided following the items. RS
| | SELF-DIAGNOSTIC PROCEDURE (With CONSULT)
1. Turn on CONSULT and touch “ENGINE” for OBD-Il detected BT
| | items or touch “A/T” for TCM self-diagnosis. :
[ J If A/T is not displayed, check TCM power supply and groqnd .
circuit. Refer to AT-75. If result is NG, refer to EL section R
I | “POWER SUPPLY ROUTING”
SATO38J ( )
2. Touch “SELF-DIAG RESULTS”. - H
B SELF-DIAG RESULTS B[] Disple;y shows malfunction experienced since the last erasing
operation.
FAILURE DETECTED CONSULT performs REAL-TIME SELF-DIAGNOsIS. ~ TDX
THROTILE POS! SEN Also, any malfunction detected while in this mode will be dis-
played at real time.
[ ERASE |[ PRINT |
SAT708G
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIG RESULT TEST MODE

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

Detected items TCM self-diagnasis QOBD-Il {DTC)
FRVICE|
{Screen terms for CONSULT, ﬁ:\% %
"SELF-DIAG RESULTS” test mode} Malfunction is detected when ... . Available by
Available by malfunction
AT “ENGINE” ) VO/D OFF indicator lamp*2,
indicator lamp or “ENGINE” on
AT on CONSULT | 6onsuLT or GST
Inhibitor switch circuit & TCM does not receive the correct voltage signal _ PO705
— ] INHIBITOR SW/CIRC (based on the gear position} from the swilch.
Ravolution sensor e TCM dces not receive the proper voltage signal X POT20
VHCL SPEED SEN-A/T | VEH SPD SEN/CIR AT from the sensor.
Vehicle speed sensor {(Meter) ¢ TCM does not receive the proper voltage signal X% _
VHCL SPEED SEN-MTR | — from the sensor.
A/T 1st gear function e A/T cannot be shifted 1o the 1st gear pasition _ PO731"1
— | A/T 1ST GR FNCTN even if electrical circuit is good.
AT 2nd gear function ® A/T cannot be shifted to the 2nd gear position _ PO732"1
— [ AT 2ND GR FNCTN even if electrical circuit is good.
AT 3rd gear function & A/T cannot be shifted to the 3rd gear position _ PO733"1
— [ AiT 3RD GR FNCTN even if electrical circuit is good.
A/T 41h gear function e A/T cannot be shifted to the 4th gear position _ PO7341
— | AT 4TH GR FNCTN sven If electrical circuit is good.
A/T TCC 5/V function {Lock-up} & A/T cannot perform lock-up evan if alectrical _ PO744*1
— [ A/T TCC SV ENCTN circuit is good.
Shift solenoid valve A & TCM detects an improper voltage drop when it X PO750
SHIFT SOLENQID/V A [ SFT SOL A/CIRC tries 10 operate the solenoid valve.
Shift solenoid valve B ® TCM detects an improper voltage drop when it X PO755
SHIFT SOLENCID/V B ] SFT S0L B/CIRC tries 1o operate the solenoid valve.
Overrun clutch solenoid valve * TCM detects an improper voltage drop when it X P1760
OVERBUN CLUTCH S/v | O/R CLUCH SQL/CIRC tries to operate the. solenoid valve.
T/G clutch solenoid valve ® TCM detects an improper voltage drop when it X PO740
T/C CLUTCH SOLv | TCC SOLENQID/CIRC tries to operate the solencid valve.
Line pressure solenoid valve ® TCM detects an improper voftage drop when it X 20745
LINE PRESSURE S/V | L/PRESS SOU/GRC tries to operate the solenoid valve.
¥E:g:::: ﬁgi::g: sz?tf:cr:r » TCM receives an excessively low or high vaolt- X P1705
THROTTLE POSI SEN | TP SEN/GIRG AT age from the sensor.
Engine speed signal * TCM does not receive the proper voltage signal X PO725
ENGINE SPEED SIG from the ECM.
AST fluid temperature sensor & TCM receives an excessively low or high volt- % PO710
BATT/FLUID TEMP SEN I ATF TEMP SEN/CIRC age from the sensor.
Turbine revolution sensor * TCM does not receive the proper vollage signal X _
TURBINE REV | — from the sensor.
Engine control # The ECM-A/T communication line is open or X EG section*3
AT COMM LINE | — shorted.
Initial start # This is not a malfunction message (Whenever
shutting off a power supply to the TCM, this X —
INITIAL START I - message appears on the screen.)
No failure
® No failure has been detected. X X

X :Applicable
— : Not applicable

*1 : These malfunctions cannet be displayed by MIL f&“&'ﬁé. if another malfunction is assigned to MIL.
*2 : Refer to EC section [“Malfunction Indicator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

*3 : Refer to EC section (“TROUBLE DIAGNOSIS FOR DTC P0600”).
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE (A/T)

CONSULT (Cont’d)

Maniter item
ltem Display ECUt Main Description Remarks
inpu .
signals _signals
Vehicle speed sensor 1 (A/T) VHCL/S SE-AT e Vehicle spesd compuied from | When racing engine in “N” or “P”
(Revolution sensor) [km/hj or [mph] X signal of revolution sensor is position with vehicle stationary,
- displayed. CONSULT data may not indicate
0 km/h {0 mph).
Vehicle speed sensor 2 VHCL/S SE-MTR ® Vehicle speed computed from | Vehicle speed display may not be
{Meter) [km/h] or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is displayed. (6 mph). It may not indicate O
km/h (O mph} when vehicle is sta-
tionary.
Throttle pesition sensor THRTL POS SEN X _ e Throtile position sensor signal
V] voltage is displayed.
AT fluid temperature sensor FLUID TEMP SE & A/T fluid temperature sensor
vl X . signal voltage is displayed.
_ # Signal voltage lowers as fluid
temperature rises.
Battery vollage BATTERY VOLT X _ * Source voltage of TCM is dis-
V] played.
Engine speed ENGINE SPEED ® Engine speed, computed from | Engine speed display may not be
[rpm] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not indicate O rpm even
when engine is not running.
Tuwrkine revolution sensor TURBINE REV ® Turbine revolution computed Error may occur under approx.
[rom] X — from signal of turbine revolution | 800 rpm and will not indicate 0
. sensor is displayed. rpm even if engine is nol running.
Overdrive control switch OVERDRIVE SW e ON/OFF state computed from
[ON/OFF] X —_ signal of overdrive control SW
’ is displayed.
P/N position switch P/N POSI SW ¢ ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION SW * ON/OFF state computed from
[ON/OFF] X — signal of R position SW is dis-
played.
D positicn switch D POSITION SW * ON/OFF state computed from
[ON/OFF] X — signal of D position SW is dis-
) played.
2 position switch 2 POSITION SW & ON/OFF status, computed from
[CN/QFF] X - signal of 2 position W, is dis-
played.
1 position switch 1 POSITION SW & ON/OFF status, computed from
{ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE ® Status of ASCD cruise signal is | @ This is displayed even when no
[ON/QFF] 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] X . signal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SwW # ON/OFF status, computed from |  This is displayed even when no
[ON/OFF) X —_ signal of kickdown SW, is dis- kickdown switch is equipped.
played.
Closed throttle position switch CLOSED THU/SW * ON/OFF status, computed from
[ON/OFF] X — signal of closed throtife paosition
SW, is displayed.
Wide open throtile position switch | W/O THRL/P-SW * ON/OFF stalus, 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.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Remarks

» A specific value used far con-
trol is displayed if fail-safe is
activated due to errar.

e A specific value used for con-
trol is displayed if fail-safe is
activated due to error.

Control value of solencid is dis-
played even if solenoid circuit is
disconnected.

The “OFF" signal is displayed il
solenoid circuit is shortad.

Monitor item
ltem Display ECL{ Main Description
inpui .
signals signals
Selector lever position SLCT LVR POSI & Selector lever position data,
— X used for computation by TCM,
is displayed.
Vehicle speed VEHICLE SPEED ® Vehicle speed data, used lor
[km/h] or [mph] — X computation by TCM, is dis-
played.
Throttle position THROTTLE POSI « Throttle position data, used for
[/8] — X computation by TCM, is dis-
played.
Line pressure duty LINE PRES DTY * Control valge of fine pressure
[%] _ X solenoid valve, comiputed by
TCM from each input signal, is
K displayed.
Torque converter clutch solenoid | TCC S/ DUTY # Control value of torque con-
valve duty [%] _ X verter clutch solenoid valve,
computed by TCM from each
input signal, is displayed.
Shift solenoid valve A SHIFT SV A e Control value of shitt solenoid
[ON/OFF] _ X valve A, camputed by TCM
from each input signal, is dis-
. played.
Shift solenoid valve B SHIFT 8/V B ® Control value of shift solenoid
[ON/OFF) _ X valve B, computed by TCM
from each input signa!, is dis-
played.
QOvarrun clutch solencid valve OVERRUN/C S/V « Control value of ovarrun clutch
[ONFOFF] _ X solenoid valfve computed by
TCM from each input signal is
displayed.
Seli-diagnosis display lamp SELF-D DP LMP _ ¥ e Control status of O/D QOFF indi-
(O/D OFF indicator lamp) [ON/OFF) cator lamp is displayed.

X: Applicable
—: Not applicable

=
Data Imk gonnector =

\ for GST ¢
‘Datd link connecior l_/,L
for CONSULT —_

C°"e' E ’\\\K\ﬁ‘ K‘ SAT5124

\_“--_‘__:“_\_,/

NISSAN

CONSULT

by

START

l SUB MODE |

SEF392¢

DTC WORK SUPPORT MODE WITH CONSULT

CONSULT setting procedure
1. Turn ignition switch “OFF”.

2. Connect CONSULT to Data link connector for CONSULT. Data
link connector for CONSULT is located behind the cover.

3. Turn ignition switch “ON".
4. Touch “START".
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

"CONSULT (Cont'd)

- 5. Touch “AfT".
[lm  seLecTsYsTEM |
| ENGINE . |
| AT | -
I ISAT974H EM
6. Touch “DTC WORK SUPPORT™.
| A seiectoisamone [ LG
| SELF-DIAG RESULTS |
[ DATA MONITOR 0 ] EC
| DTC WORK SUPPORT |
| ECU PART NUMBER | EE
| I
SATY974l
7. Touch select item menu (15T, 2ND, eic.). b
[A seLecT mem ]| '
[ 157 GR FNCTN PO731 |
[ 2ND GR FNCTN PO732 [ FA
| 3rD GR FNCTN POT3S [
| 471 GR FNCTN Po734 | RA
[ TcC sv PNCTN Po744 |
] | Bl
SATI7EI _
8. Touch “START”. - 87
W 2ND GR FNCTN Po7a2 L]
THIS SUPPORT FUNCTION
IS FOR _ RS
DTC PO732.
SEE THE SERVICE MANUAL _
ABOUT THE DRIVING BT
CONDITION FOR THIS
DIAGNOSIS.
[RiA
| EXIT || START |
SATI76I
5
9. Perform driving test according to “DTC CONFIRMATION EL
fl 2ND GR FNCTN Po732 il ] PROCEDURE” in “TROUBLE DIAGNOSIS FOR DTC”.
OUT OF CONDITION DX
==z======= MONITOR z==zz==z=z:
GEAR 1
VEHIGLE SPEED Okmvh
THROTTLE POS 0.0/8
TCG SV DUTY 4%
SATO977I
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

e When testing conditions are satisfied, CONSULT screen
B 2\D GR FNCTN Po7a2 I L changes from “OUT OF CONDITION” to “TESTING”.

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

SATI7BI

10. Stop vehicle. If “NG” appears on the screen, malfunction may
W 2ND GR FNCTN Poza2 i L exist. Go to “DIAGNOSTIC PROCEDURE".

STOP
VEHICLE

SATI79I

B 2ND GR ENCTN Po732 il [
COMPLETED
B RESULTS B

* A >k ok

[ END || PRINT

SATS80I

11. Perform test drive to check gear shift feeling in accordance
M 2ND GR FNCTN Po7s2 [l ] with instructions displayed.
DRIVE VHCL IN D RANGE
SHIFTING 1+ 24344 UNDER
NORMAL ACCELERATION.
DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
zzzzzzzzzz MONITOR zzzzzz===:
ENGINE SPEED 672rpm
GEAR 1
VEHIGLE SPEED Okm/h

SATS81I

M 2ND GR FNCTN Po73z Il [ ] 12. Touch “YES” or “NQO”,

DRIVE VHCL IN D BANGE
SHIFTING 14 24344 UNDER
NORMAL ACCELERATION.
DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
zzzzz=zzz=x MONITOR zzzzzz====
ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h

L YES | NO |saresm
720 AT-46




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)

13. CONSULT procedure ended. _ .
W 2\D GR ENCTN Po7az i L If “NG” appears on the screen, a malfunction may exist. Go to
COMPLETED DIAGNOSTIC PROCEDURE".
[ BIEVREY | '
Gl
* ok ke K OK  #%xx%
(A
| END || PRINT |
SATO83I (EM
B 2\D GR FNCTN Po73z i L] LC
COMPLETED
W RESULTS I EG
* ok ok * ok ok
[ END ][ PRINT
SATO80I
DTC WORK SUPPORT MODE 2B
DTC work support item Description Check item
:ror:ﬂllc::jvmg items for “A/T 1st gear function (PO731)” can be con- e Shift solencid valve A EA
15T GR FNCTN PO731 » Self-diagnosis status (whather the diagnosis is being con- : gzgséﬁggd valve B
ducted or not) & Hydraulic control circuit

¢ Self-diagnosis result {OK or NG)

Foltowing items for “A/T 2nd gear function (PO732)” can be con-

: firmed. ® Shift solencid valve B BR
2ND GR FNCTN P0732 e Self-diagnosis status (whether the diagnosis is being con- ¢ Each clutch
ducted or not) ' e Hydraulic control circuit
# Self-diagnosis result (OK or NG) §r
Following items for “A/T 3rd gear function (P0733)” can he con- _
firmed. e Shift solenoid valve A
3RD GR FNCTN P0733 * Self-diagnosis status (whether the diagnosis is being con- e Each clutch RS
ducted or not} & Hydraulic control circuit
& Self-diagnosis result (OK or NG} Efl

P “ - " ® Shift solenoid valve A
Following items for “A/T 4th gear function (P0734)” can be con- e Shift solenoid valve B

firmed. e Overrun clutch solenoid valve  [HA4,
4TH GR FNCTN P0734 » Self-diagnosis status (whether the diagnosis is being con- i )
® Line pressure solenoid valve

ducted or not) ® Each clutch
o Self-diagnosis result (OK or NG)  Hydraulic control circuit =

Fallowing items for "A/T TCC S/V function (lock-up)” can be con- e Torque converter clutch sole-

firmed. noid valve D
TCC S/V FNCTN PO744 e Self-diagnosis status (whether the diagnosis is being con-
e Each clutch

ducte(.:l or no.t) & Hydraulic control circuit
» Self-diagnosis result {OK or NG)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CODES/FREEZE

P1705 THROTTLE POS

MALFUNCTION

[ENTER] *FREEZE DATA

1

1

SAT383I

1

OVERDRIVE
ON/OFF >

SATIG7I

Diagnostic Procedure without CONSULT

@) OBD-Il SELF-DIAGNOSTIC PROCEDURE (With
GST)

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

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

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

TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)

DIAGNOSIS START

O/D OFF indicater lamp

SATS111

BEE v
1

. Start engine and warm it up to normal
engine operating temperature. No | Go to “1. O/D OFF Indica-

2. Turn ignition switch to “OFF” position. tor Lamp Does Not Come
Wait at least 5 seconds. On”, AT-160,

3. Move selector lever to “P" position.

4. Turn ignition switch to “ON" position.

{Do not start engine.)
5. Does Q/D OFF indicator lamp come on
for about 2 seconds?

Y

722

¢ Yes
®
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OVERDRIVE
ON/OFF B>

SATesE

OVERDRIVE
ON/OFF >

SATEE9I

OVERDRIVE
ON/OFF >

SATS7O!
Accelerator pedal
N
o
Depress Release
SATY81F

O/D OFF indicator lamp

SATS111

Diagnostic Procedure without CONSULT

(Cont’d)
@®
. |
1. Tumn ignition switch to “OFF” position.

6.
7.

. Turn ignition switch to “ACC™ position.
. Move selector lever to “D” position.
. Turn ignition switch to “ON” position.

(Do not start engine.)

. Depress and hold overdrive control

switch in “QFF” position until next step
is completed.

Turn ignition switch to “OFF™ position.
Turn ignition switch to "ON” position
{Do not start engine.)

Walt more than 2 secaonds after ignition
switch “ON".

:

1.
2.

Mave selector lever to “2" position.
Depress and hold overdrive control
switch in "ON" position until next step
is completed.

o :

. Move selector lever to “1" positicn.
. Cycle overdrive control switch from

"OFF” to “ON" positicn, depress and
hold in “OFF” position until next step is
completed.

r

Depress accelerator pedal fully and
release it.

y

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-
NOSIS CODE, AT-50.

h

DIAGNOSIS END

AT-49
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Procedure without CONSULT

(Cont'd)

JUDGEMENT OF SELF-DIAGNOSIS CODE

O/D OFF indicator lamp
4th judgement flicker is longer than others.

All judgement flickers are same.
\ s
T F ﬁ e
Paanee

Paancel
Self-diagnosis
start Self-diagnosis
LSlart signal 12-judgement flickers. start
- - Bt —- Light
T $— Shade ‘H‘ﬁr
R T A A s - Shace
All circuits that can be confirmed by se!f-diagnosis are OK. hift solenoid valve A circuit is short-circuited or disconnected.
SATES6I Go to Shift Solenoid Valve A (DTC: 1108), SATE7QI
AT-129.
1st judgement flicker is longer than others. 5th judgement flicker is longer than others.
(] T F
L S
Lo - —— Light
-- —— Shade

hift solenoid valve B circuit is short-circuited or disconnected.
Go to Shift Solenoid Valve B (DTC: 1201), AT-133. sAT6711

Revolution sensor circuit is short-circuited or disconnected.
Go to Vehicle Speed Sensor-A/T {Revolution SATB67

Sensor) (DTC: 1102), AT-87.
6th judgement flicker is longer than others.

2nd judgement flicker is longer than others.
~ \ S ///’ -~ I /4
T F f;]\“
w—m -np—— Light
—-Shade

Qverrun clutch solenoid valve circuit is short-circuited or

Vehicle speed sensor circuit is short-circuited or disconnected.
SATEESI isconnected.
Go to Overrun Clutch Solenold Valve (DTC: 1203), AT-
SATE72I

® Go to Vehicle Speed SensorMTR, AT-151.
143. '
3rd judgement flicker is longer than others. 7th judgement flicker is lenger than others.
e \ ] 7 é

-~

NN
- -
4 PANEIENN

T

Torque converter clutch solencid valve circuit is short-circuited

r disconnected.
Go to Torque Converter Clutch Solenoid Valve (DTC:
SATE73!

Throttle position sensor circuit is short-circuited or
1204), AT-114.

isconnected.
Go to Throttle Position Sensor (DTC: 1206), AT-137.
SATE69I

t, =25seconds t,=2.0seconds t;=1.0second

AT-50
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Procedure without CONSULT

(Cont’d)
O/D OFF indicator lamp
8th judgement flicker is longer than others. 12th judgement flicker is longer than others.
~ Vs
:E;E @
AT
Salf-diagnosis
start
R —~ Light A
__ - —- Light
B} ” " H +— Shade —-Ghade | EM
flui is di : )
Qoﬂurclélc(i:itrimfiesraggﬁazzr&?or Is disconnected or TCM power The ECM-A/T communication line is open or shorted. ' LG
Go to AT Fluid Temperature Sensor and TCM Power ® Go to Harness or Gonnector (DTC: P0504), AT-157.
Source, AT-147. SATE74l :
SATG78
8th judgement flicker is longer than others. Flickers as shown befow. E@

\i 1 : ~ A s )

T s \:1‘ _ FE

- . ~- Light -
ﬁ__mm["_u_ﬂ;ﬂm. Shade

A— PD
Battery power Is low. -
Engine speed signal circuit is short-circuited or disconnected. Battery has been disconnected for a leng time.
Go to Engine Speed Signal {DTC: 1207), AT-90. sATE7sl | Batlery is connected conversely. o EA
{(When raconnecting TCM connectors. — This is not a prob-
] lem.) SATE79
10th judgement flicker is longer than others. Does not come on. BA
T L] |
Paane :
Self-diagnosis R
start
-- - o —— Light
8T
———————————————————— Light
l ~4A —- Shade
| BES
—{-—— Shade
Turbine revolution sensor circuit is shor-circuited or discon- Inhibitor switch, overdrive control switch or throttle position Eil
ected. switch circuit is disconnected, or TCM is damaged.
Go to Turbine Revolution Sensor, AT-154. ® Go to 21. TCM Self-diagnosis Does Not Activate
SATE76I (Inhibitor, Overdrive Control and Throttle Position o
Switches), AT-175. saTiaeBa | A
11th judgement flicker is longer than athers.
[
3 = EL
Paranue
| | B

Lo —— Light
__.HI“_“I“JM Shade
Line pressure solenocid valve circuit is short-circuited cr discon-
ected.

Go to Line Pressure Solenoid Valve (DTC: 1205), AT-125.
SATE77|

t, = 1.0 second
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_TROUBLE DIAGNOSIS — Introduction

Sensors

SATB31/A

SATE32

SEF234G

726

Introduction

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

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

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

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

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow”. Refer to AT-56.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example (AT-53) should be used.

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

Also check related Service bulletins.
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet
INFORMATION FROM CUSTOMER

KEY POINTS
WHAT ........ Vehicle & A/T model @l
WHEN ........ Date, Frequencies
WHERE ..... Road conditions
HOW ......... Operating conditions, Symptoms _ MA
Customer name  MR/MS Model & Year VIN : . |
- EM
Trans. model Engine Mileage
Incident Date Manuf. Date In Service Date LG
Frequency It Continuous O Intermittent  (  times a day) EG
Sympioms O Vehicle does not move. ([ Any position [ Particular pesition)
0 No up-shift (0 st — 2nd 01 2nd — 3rd [ 3rd — O/D) ' e
071 No down-shift (0O/MD —»3rd DO 3rd—2nd O 2nd - 1st)
[ Lockup malfunction ‘
[ Shift point too high or too low. )
O Shift shock or slip (DN — D [O Lockup [ Any drive position} _ ED
[0 Noise or vibration
O No kickdown
A
[} No pattern select FA
1 Others ‘
( !
O/D OFF indicator lamp Blinks for about 8 seconds,
O Continuously it ' | O Not it BR
Malfunction indicator lamp (MIL) | O Continuously lit O Not lit _ '
8r
RS
BT
FIA
EL
DX

AT-53
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet {(Cont’d)

DIAGNOSTIC WORKSHEET

[ Read the Fail-safe and listen to customer complaints.

Part-1
O 8. Vehicle Cannot Be Started From D, AT-166.

O 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-167.

10. A/T Does Not Shift: D, — D, AT-168.

11. A/T Does Not Shift: D; — D,, AT-169.

12. A/T Does Not Perform Lock-up, AT-170.

13. A/T Does Not Hold Lock-up Condition, AT-171.
14. Lock-up Is Not Released, AT-171.

aoooooo

15. Engine Speed Does Not Return To Idle (Light Braking D, — D), AT-172.

AT-5
1 CHECK A/T FLUID AT-57
O Leakage (Follow specified procedure)
O Fluid condition
O Fluid level
™ Perform STALL TEST and PRESSURE TEST. AT-57, 60
1 Stall test — Mark possible damaged components/others.
O Torgue converter one-way clutch [ Low & reverse brake
O Reverse clutch ‘0 Low one-way clutch
O Forward clutch O Engine _
[0 Overrun clutch 0 Line pressure is low _
O Forward one-way clutch O Clutches and brakes except high
clutch and brake band are OK
O Pressure test — Suspected parts: :
1 Perform all ROAD TEST and mark required procedures. AT-62
|4-1. Check before engine is started AT-62
O SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O Inhibitor switch, AT-79. '
O A/T fluid temperature sensor, AT-83.
O Vehicle speed sensor-A/T {(Revolution sensor), AT-87.
[1 Engine speed signal, AT-90.
[0 Torque converter clutch solenoid valve, AT-114.
[0 Line pressure solenoid valve, AT-125.
{1 Shift solenoid valve A, AT-129.
[ Shift solenoid valve B, AT-133.
O Throttle position sensor, AT-137.
[1 Overrun clutch solenoid valve, AT-143.
O Inhibitor, overdrive control and throttle position switches, AT-175.
] A/T fluid temperature sensor and TCM power source, AT-147.
O Vehicle speed sensor-MTR, AT-151.
1 Turbine revolution sensor, AT-154.
O Battery
O Others
4-2. Check at idle AT-63
[0 1. O/D OFF Indicator Lamp Does Not Come On, AT-160.
O 2. Engine Cannot Be Started In “P” And “N” Position, AT-161.
O 3. In "P” Position, Vehicle Moves Forward Or Backward When Pushed,
AT-161.
0O 4. In “N” Position, Vehicle Moves, AT-162.
O 5. Large Shock. “N” — “R” Position, AT-163.
O 6. Vehicle Does Not Creep Backward In “R” Position, AT-164.
[ 7. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-165.
4-3. Cruise test - AT-65,
AT-68

AT-54




TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

Part-2

[0 16. Vehicle Does Not Start From D, AT-173.

O 9. A/T Does Not Shift: D; — D, Or Does Not Kickdown: D, —» D,, AT-167.
O 10. A/T Does Not Shift: D, — D4, AT-168.

[1 11. A/T Does Not Shift: Dy — D,, AT-169.

AT-70

Part-3

17. A/T Does Not Shift: D, — D5 When Overdrive Control Switch “ON” —
“OFF”, AT-173.

[0 15. Engine Speed Does Not Return To Idle {Engine Brake In D), AT-172.

O 18. A/T Does Not Shift: Dy — 25, When Selector Lever “D” — "2 Position,
AT-174.

0 15. Engine Speed Does Not Return To Idle (Engine Brake In 2.), AT-172.

U

O

]

O

19. %r Does Not Shift: 2, — 1,, When Selector Lever “2” — “1” Position,
-174.

20. Vehicle Does Not Decelerate By Engine Brake, AT-175.

SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

Inhibitor switch, AT-79.

A/T fluid temperature sensor, AT-83.

Vehicle speed sensor-A/T (Revolution sensor), AT-87.

Engine speed signal, AT-90.

Torque converter clutch solenoid valve, AT-114.

Line pressure solenoid valve, AT-125.

Shift solenoid valve A, AT-129.

Shift solenoid valve B, AT-133.

Throttle position sensor, AT-137.

Overrun clutch solenoid valve, AT-143.

Inhibitor, overdrive control and throttle position switches, AT-175.
A/T fluid temperature sensor and TCM power source, AT-147.
Vehicle speed sensorMTR, AT-151.

Turbine revolution sensor, AT-154,

Battery

Others

LoOoboooOoonaooconoaq

AT-71

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

AT-42

o

Perform all ROAD TEST and re-mark required procedures.

AT-62

a|a

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

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

00 DTG {P0731, 1103) A/T 1st gear function, AT-93.

O DTC (P0732, 1104) A/T 2nd gear function, AT-98.

O DTC (P0733, 1105) A/T 3rd gear function, AT-102.

O DTC (P0734, 1108) A/T 4th gear function, AT-106.

O DTC (P0744, 1107) A/T TCGC S/V function (lock-up), AT-118.

EC
section

Perform the Diagnostic Procedures for ali remaining items marked NG. Repair or
replace the damaged parts.

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

AT-75
AT-72

Erase DTC from TCM and ECM memoaries.

AT-39

AT-55

VA

EM

LG

EG

FE

PD

F&

BT

FIA

El,

729
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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 differently about a problem. It is important to fully understand the symptoms

or conditions for a customer complaint. .
Make goad use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-53) and “DIAGNOS-

TIC WORKSHEET” (AT-54}, to perform the best froubleshooting possible.

CHECK IN
USTEN TO CUSTOMER COMPLAINTS AND FILL OUT "INFORMATION la—] Reter to FAIL-SAFE Service Notice or Precautions, AT-5.
FROM GUSTOMER", AT-53.

Y

CHECK, PRINT OUT OR WRITE DOWN (18T TRIP} DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE IN REPAIR ORDER SHEET,
ALSQO CHECK RELATED SERVICE BULLETINS.

¥

CHECK AT FLUID LEVEL ANE CONDITION. IF NG, PLACE CHECK ON Refer to AT Fluid Chetk, AT-57.
THE DIAGNOSTIC WORKSHEET, AT-54.

v

PERFORM STALL TEST AND PRESSURE TEST. ) Refer to Stall Test and Pressure Test, AF-57.

v

PERFORM “DTC CONFIRMATION PROCEDURE” IF THE (1STTRIF) DTG 1g..] Follow ROAD TEST procedure, AT-62.

IS AVAILABLE,
PERFORM ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON THE

DIAGNOSTIC WORKSHEET,

No NG e or NG items inchuding
NG iterms not OBD4 (1st rip) DTC or
inchuding any OR0-| TOM selt-diagnostic item
276 or TCM
self-diagnostic terms
¥
» FOR OBD-It DTC or TOM SELF-DIAGNOSIS NG ITEMS: lg—] ® Refor fo selt-diagnosis, AT-41.
-INSPECT EACH COMPONENT. & Perform BOAD TEST for all items. X
~-REPAIRMEPLACE, # Procoed if selt-diagnosis detects no malfunction.
& PERFCRM DTG CONFIRMATION PROCEDURE OR ROAD TEST AND {(Nan-self-diagnostic iterns, especially those that require AT
EEA(')E CHECTKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET remaval, should be repaired in the foliowing steps)
AN, )
% v
PERFORM DTC CONFIRMATION PROCEDURE FOR FOLLOWING OBD- la4—| Referto EC saction [“Emissicn-related Diagnostic
ITEMS AND PLACE CHECKS FO8 NG ITEMS ON THE DIAGNOSTIC . Information”, “ON BOARD DIAGNOSTIC SYSTEM
WORKSHEET. DESGRIPTIONL

* AT 137, 2ND, 3RD OR 4TH GEAR FUNCTION.
o ATTTCC SV FUNCTION (LOGK-UP).

v

e EDR ALL REMAINING MALFUNCTIONS: ] Sefer 1o
"1 -INSPECT EACH COMPONENT, » ON BOARD DIAGNOSTIC 8YSTEM DESCRIPTION, AT-37
~REPAIR/REPLACE. - AT-51.
» PERFORM ROAD TEST AND CONFIRM ALL MALFUNOTIONS ARE s TROUBLE DIAGNOSIS FOR DTC, AT-79 - AT-157.
ELIMINATED. » TROUBLE DIAGNOSES FOR SYMPTOMS, AT-160 -
AT-175,
» Symptom Charl, AT-72.
y
ERASE DTC FROM TCM AND ECM MEMORIES. Le—| Refer to HOW TO ERASE DTC, AT-38.
NG y -
FINAL CHECK | Refer to DTC CONFIRMATION PROGEDURE, AT-60 - AT-158.

Contlrm thiat the incident is completely fixed by performing BASIC INSPECG-
TION and OTC CONFIRMATION PROCEDURE. Then, erase the unneces-
sary {already fixed) 1st tdp OTCs in EOM and TOM.

v 0K

CHECK QUT

AT-56



TROUBLE DIAGNOSIS — Basic Inspection

A/T Fluid Check

FLUID LEAKAGE CHECK
1. Clean area suspected of leaking — for example, mating sur-
face of converter housing and transmission case. el
2. Start engine, apply foot brake, place selector lever in “D” posi-
tion and wait a few minutes.
3. Stop engine. MA

&

o

EM

SAT767B

4. Check for fresh leakage.

Fluid leakage
LG
EC
B
SAT288G
FLUID CONDITION CHECK b
Fluid color ' Suspected problem
) Dark or black with burned odor Wear of frictional material )
Milky pink Water contamination — Road water A
. T pin antering through fitler tube or breather
Varnished fluid, light to dark brown Oxidation -—— Over or under filling, —
and tacky Overheating _
4 FLUID LEVEL CHECK
Refer to MA section (“Checking A/T Fluid", “CHASSIS AND BODY [BR
satesss] MAINTENANCE™).
Stall Test 8T
STALL TEST PROCEDURE
1. Check A/T and engine fluid levels. If necessary, add. RS

2. Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operating temperature.
ATF operating temperature: ‘ BT
50 - 80°C (122 - 176°F)

A

SAT6478

EL

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

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

W

SATS13G

AT-57 a1
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TROUBLE DIAGNOSIS — Basic Inspection

Stall Test (Cont’'d)
5. Start engine, apply foot brake, and place selector lever in D

y

\ N
7 ol position. -
N 6. Accelerate to wide-open throttle graduaily while applying foot
. brake.
Less ‘O RN e 7. Quickly note the engine stall revoiution and immediately
gen - =3 release throttle.
. ' e During test, never hold throttle wide-open for more than 5
o seconds.
/ Stall revolution:
Dy 2,300 - 2,500 rpm
SATS14G
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 lever in “2”, “1” and “R”
positions.
SATT71B

JUDGEMENT OF STALL TEST

The test result and possible damaged components relating to each result are shown in the illustration.

In order to pinpoint the possibie damaged components, follow the Work Flow shown in AT-56.

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:

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

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

Stall revolution within specifications:

® 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 clutch seizure in torque converter

AT-58



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

JUDGEMENT OF STALL TEST

Selector lever position Judgement
D L e} H @H
2 L o] H
1 L 0 o O : Stall revolution is normal.
H @ Stall revolution is higher
R L H H than specified. MIA
L © Stall revolution is lower
than specified.
Damaged components
/ Forward clutch
i / /-Overrun clutch E@
y é / Forward one-way clutch
=
Engine / Low & reverse brake FE
] f_ JV Low one-way cluich
d ! Ny 1,
i ¢ >
oy 2
L § - T
4‘,!_"" = v '_"! Y
L il i} )
altLUILES 1
1 17 & » :
[ IOO ‘ C |C olo
_// ' 1 o |
’/‘ l \ = i | == nl!g, Hydraulic circuit for BR
e Gl M S B line pressure control
I . == —Lp— {Line pressura is low.)
] S
Torque converter one-way cluich
Reverse clutch ik RS
BT
Clutches and brakes except
high clutch and brake band
| are OK. (Condition of high
clutch and brake band can- (A
not be confirmed by stall
D H H H s} test.) )
2 H H H O EL
1 (o] H H ]
R o] o H o]
Selector lever position Judgement H@X
SAT392H

AT-59 733



TROUBLE DIAGNOSIS — Basic Inspection

Pressure Test

e Location of pr'essure test poris. _
e Always replace line pressure plugs as they are self-seal-
ing holts.

Test port for D, 2
Front and 1 positions

Test port for
R position

SAT8B9HC

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

3. Install pressure gauge to corresponding line pressure port.

ST25055001
(J34301-C)

SATB90HB

SAT519GB

734 | AT-60




TROUBLE DIAGNOSIS — Basic Inspection

SAT493G

Pressure Test (Cont’d)

4,

5.

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

Start engine and measure line pressure at idle and stall speed.
When measuring line pressure at stall speed, follow the
stali test procedure.

Line pressure:
Refer to SDS, AT-277.

JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

At idle

Line pressure is low in all posi-
tions.

e Oil pump wear

-o Control piston damage

@ Pressure regulator vaive or plug sticking

e Spring for pressure regulalor valve damaged

e Fluid pressure ieakage between oil strainer and pressure regulator valve
# Clogged strainer '

Line pressure is low in particular
position.

# Fluid pressure leakage between manual valve and particular clutch
e 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 BRAKE CHART”, AT-27.

Line pressure is high.

& Maiadjustment of throttle position sensar

& A/T fluid temperature sensor damaged

e Line pressure solenoid valve slicking

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

# Pressure regulator valve or piug sticking

® Cpen in dropping resistor circuit

At stall speed

Line pressure is low.

« Maladjustment of throttle position sensor

¢ Line pressure solenoid valve sticking

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

e Pressure modifier valve sticking

# Pilot valve sticking

AT-61

MA
EM
LG
EC
FE

PD

FA

BR

RS

B

A
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test

DESCRIPTION

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

The road test consists of the following three parts:

Check before engine is started

Check at idle

Cruise test

ROAD TEST PROCEDURE

1. Check before engine is started.

2. Check at idle.

O

W~

3. Cruise test.

SAT786A

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 Gocod after road test.
Refer to “ON  BOARD DIAGNOSTIC  SYSTEM
DESCRIPTION” and “TROUBLE DIAGNOSES fFOR
SYMPTOMS™", AT-37 - AT-51 and AT-160 - AT-175.

SAT496G
3 1. CHECK BEFORE ENGINE IS STARTED
E

1. Park vehicle on flat surface.

No | stop ROAD TEST.

h J

OVERDRIVE

2. Move selector lever to “P"” position.
3. Turn ignition switch to “CFF” position.
Wait at [east 5 seconds.

Go to *1. O/D OFF Indica-
tor Lamp Does Not Come
Oon”, AT-160.

4. Turn ignition switch to “ON” position.
{Do not start engins.)

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

ON/OFF O

SAT9B7I
Yes
D
Does O/D OFF indicator famp flicker for Yes | parform self-diagnosis and
about 8 seconds? | check NG items on the
N DIAGNQSTIC
© WORKSHEET, AT-54.

Refer to SELF-DIAGNO-
SIS PROCEDURE, AT-41.

y
1. Turn ignition switch to “OFF” position.
2. Perfarm self-diagnosis and note NG
items.
Refer to SELF-DIAGNQSIS
PROCEDURE, AT-48.
3. Go 1o “2. CHECK AT IDLE”, AT-63.

SATS111

736 AT-62



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

SAT796A

SAT771B

1. Start engine.

2. Move selector lever to "N position.

3. Release parking brake.

4. Does vehicle meve forward or back-
ward?

Al 2. CHECK AT IDLE
1. Park vehicle on flat surface. No N Mark the box on the DIAG-
2. Move selector lever to “P” position, T NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF" position. Go to “2. Engine Cannot
4. Turn ignition switch to “START" position. Be Started In “P” and “N"
5. Is engine started? Position”, AT-161.
iYes Continue ROAD TEST.
Turn ignition switch to "AGCC* position.
SAT760B
[E] B] v
1. Move selector lever 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-161.
Continue ROAD TEST.
v
1. Move selector lever to “P” position.
2. Turn igniticn switch to “OFF” position.
SAT770B .
3. Release parking brake.
l
=
1. Push vehicle 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 QOr
No Backward When Pushed”,
AT-181.
Continue ROAD TEST.
SAT766B h 4
Yes [ Mark the box on the DIAG-

NOSTIC WORKSHEET.
Go to “4. In “N” Position,
Vehicle Moves”, AT-162.
Continue ROAD TEST.

¢No
®

(Go to next page.)

AT-63

737



TROUBLE DIAGNOSIS — Basic Inspection

Brake pedal

SAT797A

SATT728

Road Test (Cont'd)

Brake pedal

4

For several seconds

SAT799A

738

SAT773B)

AT-64

®
Apply foot brake.
_ .

1. Move selector lever to “R” position. Yes | pMark 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”

N — “R" Position”, AT-163.
© Continue ROAD TEST.
¥

1. Release foot brake for several seconds. | NO .| Mark the box on the DIAG-

2. Does vehicle creep backward when foot "1 NOSTIC WORKSHEET.
brake is released? Go to “6. Vehicle Does Not

v Creep Backward In “R”
es Position”, AT-164.
Continue ROAD TEST.
y _

1. Move selector lever to “D”, “2” and "1" No | Mark the box on the DIAG-
positions and check if vehicle creeps "] NOSTIC WORKSHEET,
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-165.

Continue ROAD TEST.
Yes
Y
Go to 3. CRUISE TEST, AT-65.




- TROUBLE DIAGNOSIS — Basic Inspection
Road Test (Cont’d) '

3. CRUISE TEST
e Check all items listed in Parts 1 through 3.
With CONSULT

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

EM

2. Connect CONSULT to Data link connector for CONSULT. Data
link connector for CONSULT is located behind the cover.

CONSULT setting procedure
/ Wd\/ / \ 1. Turn ignition switch “OFF”. LG

/ EC
{ = - _
Data link connegtor == EE
i i
Co‘fer ﬂ CONS%
\\ NS e AT
3. Turn ignition switch “ON”. D)
4. Touch “START".
NISSAN
CONSULT : FA
[
Y
START
| SuB MODE | BR
SEF3921
5. Touch “AT”. ST
[l seLecT sysTEM |
| ENGINE q | as
| AT |
I |
| |
; ; :
SATI74H
6. Touch “DATA MONITOR”. EL
[l seectomemooe [
| SELF-DIAGESULTS | DX
| DATA MONITOR J
LDTCWDHK SUPPORT J :
| ECU PART NUMBER |
L |
|

SATI06!

AT-65 739



TROUBLE DIAGNOSIS — Basic Inspection

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

[ seLect monitor mEM |

ECU INPUT SIGNALS

[ MAIN SIGNALS

L SELECTION FROM MENU

|
|
[ |
|
|

[ g -
[sermne|[ START

SATO02H
er! SET PECORDING COND l 8. Touch “LONG TIME” and “ENTER” key.
INUIEO Rt IcIl | MANL (] RIG
SAT297C
9. Go back to SELECT MONITOR ITEM and touch “MAIN
|l seLect monrToR mEM | SIGNALS™.
| ECU INPUT SIGNALS W—I 10. Touch “START™.

MAIN SIGNALS

SELECTION FROM MENU |

|
|
L G
[sermna][ — START ~ ]

SAT903H
11. When performing cruise test, touch “RECORD”.

% MONITOR % NOQ FAIL

ENGINE SPEED  800rpm

GEAR 1

SLCT LVR POSI N.P

VEHICLE SPEED Okmy/h

THROTTLE POSI  00/8

LINE PRES DTY 29%

TCC S/V DUTY 4%

SHIFT S/V A CN

SHIFT 5/v Bm ON

—L
[ RECORD |
SATO71H
12. After finishing cruise test part 1, touch “STOP”.

*RECORD 4/8 ¢ NO FAIL E!

ENGINE SPEED  768rpm

GEAR 1

SLCT LVR POS! N-P

VEHICLE SPEED Okm/h

THROTTLE POSI 0.0/8

LINE PRES DTY 29%

TCC SV ODUTY 4%

SHIFT S/V A ON

SHIFT SV B m ON

STOP

SATO72H

740 AT-66



TROUBLE DIAGNOSIS — Basic Inspection

" m REAL-TIME DIAG w
¥ % %% NO FAILURE % % % ¥

| STORE [ (RECORD1) |

ﬁ“DISPLAY l

SAT301C
[ ENG GEAR  SLCT
SPEED LEVER
18:01  (rpm) POSI
0003 704 1 D
0002 704 1 D
ao°'01 704 1 D
00”00 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D
| _PRINT |[ GRAPH |
SATY04H
[ﬂ ENG GEAR SLCT
: SPEED LEVER
18:01 {rpm) POSI
00’03 704 1 D
Q002 704 1 D
00°01 704 1 D
00’00 704 1 b
oo'o1 704 1 D
oo'o2 704 1 D
00’03 704 1 D
aLmv || PRINT ]
SATI05H]
ENG GEAR SLCT VEHI THRTL
SPEED LEVER -CLE POSI
POSI SPEED
18:01_  {rpm} (km/h) (/8)
00°03 [T 1 D 0 0.0
0002 [EOTS 1 D 0 0.0
0001 OIS 1 o 0 0.0
00700 704 1 »] 0 0.0
000t 704 1 D 0 0.0
0002 704 1 0] 0 0.0
0003 704 1 D 0 0.0
00'04 704 1 1] ] 0.0
o005 704 1 D 0 0.0
SAT906H
&

CONNECT
S

€ &

[L__TcM o] connecToR]l

a5

Lo
SRS

34

_’UB

SATI0BIA

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

14. Touch “PRINT™.

15. Touch “PRINT” again.

16. Check the monitor data printed out.
17. Continue cruise test part 2 and 3.

(%) Without CONSULT
=

MA
EM
LC
EC
FE

PD

FA

RS

BT

il

EL

e Throttle position can be checked by voltage across terminals gt

@b and @ of TCM.

AT-67
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TROUBLE DIAGNOSIS — Basic Inspection

OVERDRIVE
ON/OFF >

SATOO01J

SAT7758

Road Test (Cont’d)
CRUISE TEST — Part 1

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

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

ANE v

1. Park vehicle on flat surface.

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

3. Move selector iever to “P” position.

4. Start engine.

Y

Move selector lever to “D” position.

D y

Accelerale vehicle by constantly depress-
ing accelerator pedal half-way.

Accelerator
pedal

Half-way

L

SAT495C]

O»Q

Accelerator
padal

™

@»Q

Acceleratar
pedal

7
Z

Halfway
SAT401H

HDoes A/T shift from “D," to “D3” at the
specified speed?

Read gear position,

throttle position and
vehicle speed.

Specified speed when shifting from

“Dy"” 1o “Dy™:

Refer to Shift schedule, AT-277.

¢Yes
®

AT-68

Does vehicle start from “D,”? No | Go to “8. Vehicle Cannot
Read gear position. | Be Started From D,",
AT-166.
Continue ROAD TEST.
Yes
v
Does A/T shift from “D,” to “D,” at the No .| Goto “9. A/T Does Not
specified speed? )] shift: D, — D; Or Does
Read gear position, Not Kickdown: D, — D",
throttle opening and AT-167.
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
“D,” to “D,":
Refer to Shift schedule, AT-277.
Yes
,
No | Go to “10. A/T Does Not

Shift: b, — D", AT-168.
Cantinue ROAD TEST.




TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’'d)

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

®
@90 | O»@m 1
Accalerator ‘Accelerator _—
pedal _ pedal Does AT shift from “D,” to “D,” at the No | Goto “11. AT Does Not
) \ specified speed? "1 Shift: D, — D", AT-169.
e .
' Read gear position, Continue ROAD TEST.
: throttle position and
vehicle speed.
Specified speed when shifting from
Halfway - Halfway D, to D,:
SAT402H Refer to Shift schedule, AT-277.
0 N Ves
‘ __ r
Ds L/ ’@ @ » @ Does A/T perform lock-up at the specified | NC | Go to “12. A/T Does Not
speed? Perform Lock-up”, AT-170Q.
A:g::mmf Bfikle Acg:l“"'a"” Brzkf Read vehicle speed, throt- Continue"ROAD TEST.
yp pese P peca tle position when lock-up
‘ ‘ duty becomes 94%.
Specified speed when lock-up
v 2 Lot occurs:
Released a;?pri:syd Released agplie{i Refer to Shift schedule, AT-277.
SAT403H Voo
' \ 4
Does AT hold lock-up condition for more | NO .| Go to “13. A/T Does Not
than 30 seconds? Hold Lock-up Condition™,
AT-171.
Yes
] y
No

| Go to "14. Lock-up Is Not

Released”, AT-171,
Continue ROAD TEST.

y

Yes

1. Decelerate vehicle by applying foot
brake lightly.

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

Read gear position and

No

Yes

y

engine speed.
1. Stop vehicle.

2. Go to “CRUISE TEST — Pan 27,
AT-70.

AT-69

.| Go to “15. Engine Speed

Does Not Return To Idie
{Light Braking D, — Ds)",
AT-172.

Continue ROAD TEST.

LA
EV

LG

FE
PD
FA

BIR
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TROUBLE DIAGNOSIS — Basic Inspection

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

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

Y
1. Accelerate vehicle by half throttle again. No | Go to “16. Vehicle Does
Half-way SAT495G 2. Does vehicle start from_ ‘:D(’? Not Start From D",
: Read gear position. AT-173.
Continue ROAD TEST.
E | l
@ »Q » 0
80 km/h
(5 MPH}) B] v
Acgel'e'a“” Accelerator | Accelerator 1. Accelerate vehicle to 80 km/h (50 MPH) {NO | Go 1o “9. A/T Does Not
;,/pe a‘\ pedal ;eda' as shown in illustration. 7| shift: D, — D, Or Does
7 ol [ 2. Release accelerator pedal and then Not Kickdown: D, — D",
quickly depress it fully. AT-167.
% % 3. Does A/T shift from “D," to “D," as Continue ROAD TEST.
Halfway Released Fulty depressed soon as accelerator pedal is depressed
SAT404H fully?
_ = Read gear position and
@ . @ D] @ . @ throttle position.
Accelerator Acceferator Yes
pedal peda!
Al a Z y
//’ L3 ’ Does A/T shift from “D," to “Dy” at the No | Go to “10. A/T Does Not
7 specified speed? * Shift: D, — D", AT-168.
Read gear position, Continue ROAD TEST.
24 74 throttle position and
Fully depressed Released vehicle speed.
SAT405H Specified speed when shifting from
“D,” to "Dy
Refer to Shift schedule, AT-277.
Yes
m r
No

Release accelerator pedal after shifting
from “D," to “Dy™.
Does A/T shift from “D3" to “D,” and does
vehicle decelerate by engine brake?
@ Read gear position,

throttle position and
vehicle speed.

Yes

y

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 3",
AT-71.

AT-70

.| Goto “t1. A/T Does Not

Shift: D, — D,", AT-169.
Continue ROAD TEST.




TROUBLE DIAGNOSIS — Basic Inspection

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

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

SATB12A

=

SAT813A

¥

f\ccelerate vehicle using haif-throttle to
A

B] Y
Release accelerator pedal.
' Y

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

'

DYE]

L 4

SAT999

\ 4

SATTO1GA

@

Engine brake )

SATTI8B

D]
Does A/T shift from “D,” to “Dy” (O/D No  "Gg 1o “17. AT Does Not
OFF)? "] Shift: D, — Dy, When QOver-
Read gear position and drive Gontrol Switch “ON”
E vehicle speed. — “OFF", AT-173.
Continue ROAD TEST.
Yes
v
J—Does vehicle decelerate by engine brake? No Go to “15. Engine Speed
"| Does Not Return To Idle
Yes (Light Braking D, — D))",
AT-172.
Continue ROAD TEST.
Y
Move selector lever from “D” to “2” paosi- .
tion while driving in "D5" (O/D OFF).
¥ _
[ Does AIT shitt from “D,” (O/D OFF) to No "Go to “18. AT Does Not
“25"7 "] Shift: Dz — Dy, When
Read gear position. ggg{f}ﬂ.*ﬁf&g =2
Continue ROAD TEST.
Yes
Y
l-[_)oes vehicle decelerate by engine brake? No Go 1o “15. Engine Speed
| Does Not Return To Idle
Yas {Light Braking D, — D,)",
AT-172.
Continue RCAD TEST.
|| Y
wiryra g tiq . | No «
1. Move selector lever from “2” 1o “1" posi- . Go. to “19. A/T Does Not
tion white driving in “2,7. "1 8hift: 2, — 1,, When Selec-
2. Does A/T shift from “2," to "1," posi- tor Lever “2" — "1"
tion? Position™, AT-174.
Read gear position. Continue ROAD TEST.
Yes
v
No

Does vehicle decelerate by engine brake?

Yes

h 4

1. Stop vehicie,
2. Perform self-diagnosis. Refer to SELF-
DIAGNGSTIC PROCEDURE, AT-41.

AT-71

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake”, AT-175.

Contfinue ROAD TEST.

MA

=
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EC

-

PD
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TROUBLE DIAGNOSIS — General Description

Symptom Chart

+ ON vehicle | OFF vehicle —————#
a7
57, | 197, ' 129, | 133, | 114, | 83, 205, | 234, | 240, | 240, | 209, { 156,
Reference page (AT- ) 197 | 137 19501 60 | 5o | 128 | 143 | 195 [ '%° 195 | 217 | 238 | 250 | 248 | 244 | 256
Numbers are arranged in order of probabil- 5
ity. b o
__|Perform inspections starling with number =3 .%
one and work up. Circled numbers indicate E e ;
. that the transmission must be removed 5 g 'g o
Y |lrom the vehicle. % =] le=2ls
e ' ElEL|F IR P 5
o ole T = ool @ e = 23
@ ElEslg = olgal? s £ <
: 212815 [235]98(28)8 . HIEEREE:
2 =8|l o 8/8s|c2 2 2o o 5= c e
2 AR 5 o|d 25|328|58|80|ae|y 5l & S|s 8 c
@ ol E[28|8 |as=x|>@2c|8 2| 4S8 1Ff |5 [£2/s%|e |58
o 2lss|2Fiariojre(ss|2CIL | E]E 2 Lo 252 S E
T Slsg|°3|Sz|ze|ez|le5|Ealgs|les|le |2<|2E12 818825
o o£|58|52|68|85|58(c° /2|8 E|EE|s|C8(C|otlgg|Ee
3|50l oladlaslselos|B2|Z2|2claE|E2lIBE[(SEISS|2D
2el2s([2e|lga|Balea|e |2 E|EE|ES|S8S5[([EO[gq|ES|® |t £
B =|5 o= = = =|= 3|3 3| = Q_CD;EEQ x|l ax
SE|2E|8222|5E(E2|E2-8188|ERl8=|22|65|28|88|5F
2S|EE|EG|S5|56|55|ce|Rg e8|85|e5 2E|PE(S3|3&(R L
161 |Engine does not start in “N”, “P" positions. 213 1
161 ‘I‘EFril,?lne starts in position other than “N andl. 1|2
_ Transm|55|0n naise in “P” and *N pasit. | ala s o2 b e
tions.
Vehicle moves when changing into “P”
161 |position or parking gear does not disen-| . 1 @
gage when shifted out of “P” position.
162  [Vehicle runs in “N” position. SRR T I R IR I I P I IR - IR VR (IR
Vehicle will not run in “R” position (but runs )
164 |[in “D", “2" and “1” positions). Clutch stips . 1. .. .|. 214 .¢. 3. .|. .|. .|. .|. - @®@® .@ .@
Very poor acceleration. i
- ]
__ | Vehicle braked when shifting into “R” posi ' D U Y - Y T P P R I Y R O B B v
tion.
_ Sha.rp shock in shifting from “N” to “D" B I CEE I E A T P Y P e T O 1 e P P
positeort.
Vehicle will not run in “D” and “2” positions| 1 )
(but runs in *1” and “R” position).
Vehicle will not run in “D”, "1 and “2” posi-|
185 Jtions (but runs in “R” positicn}. Clutch slips.| 1 2|4 3 5 ® Qe . @
Very poor acceleration.
_ ﬁl;tches or brakes slip somewhat in start- v ol a8l ) ale sl 1l e e ele . . e
— |Excessive creep. A R IR i |
164 -
1665 No creep at all, (A R IS IR < TN I R S R P GRCT I )
—  |Failure to change gear from “D,"to “Dy" | . 2|1 . |5 .|. .|4 3 . ®
— |Failure ta change gear from "D,"to “Dy”. | . 21 . [5 .{. .|4 .3 . o e ) e ] @
— |Failure to change gear from “Dy" to D, ). 21 (4 . J. .|. 3|. .|. .|5 . @
167 - . ; upy »
168 Tooe high a gear change point from “D,"” to 14 3|4
169, “Dy", from “Dy” to “Dy”, fram “Dg” to “DL}
_. |Gear change direclly from "D;” to “Dy" PR D U IV AN ISR IV S (N IS IS N IV I/
0CCUrs,
Engine stops when shifting lever into “R"”,
- ap 9om ang %17 R SURR IR I SR < O IO I~ I I I C)]
_ ;Too“sharp a shock in change from “D," to U R A IS PR IS IS R Y R IS N IS IO IO
D,".
_ Igo”sharpashock in change from “[3," to A RS D S 7R IO IV IV IO R AN AU R VR I
5"
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

F 3

ON vehicle

¥
A

OFF vehicle ——»

Reference page (AT- )

57,
197

197,
137

= o wl
aox

129,

60 221

133,
128

114,
143

83,
195

185

195

205,
217

234,
238

240, | 240,
250 | 248

209,
244

1586,
256

)

Referance page (AT-

Numbers are arranged in order of probabil-
ity.

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

Fluid level

Control linkage adjustment

Throttle position sensor (Adjustment)

Inhibitor switch adjustment

Revoluticn sensor and vehicle speed sensor

Engine speed signal

Engine idling speed
Contral valve assembly
Shift solenoid valve A

Lire pressure

Shift solenoid valve B

Line pressure solencid valve

Torque converter clutch solencic valve

Qvarrun clutch sclenoid valve

AJT fluid temperature sensor

Accumulator N-D

Accumulator 1-2

Accumulator 2-3

Accumulator 3-4 (N-R)

Ignition switch and starter

Torque converter

Qil pump

Reverse clutch
High clutch

Forward one-way clutch
Low cne-way cluich

Forward clutch

Low & reverse brake

Brake band

Turbine revaiution sensor
Parking components

Too sharp a shack in change from
“Dy 0D,

—_

N
IS

© .

& | Overrun clutch

)

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

@

Almost no shack or slipping in change from
“Dz" to “By”.

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

Vehicle braked by gear change from “D,”
t0 D",

- ®

@

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

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

Maximum speed not atlained. Acceleration
poor. ‘

| @

Falflure to change gear from “D,” to “D,".

Failure to change gear from “D;" to “D,” or
from "D,4" to “D,".

Failura to change gear from “D," to “D," or
from “Dy" to “D,™.

Gear change shock fell during deceleration
by releasing accelerator pedal.

Too high a change paint from “D,” to “Dg”,
from “Dg” to “D,”, fram “D,”" to “D,".

Kickdown does not operate when depress-
ing pedal in "D,” within kKickdown vehicie
speed.

Kickdown operates or engine overruns
when depressing pedal in “D,” beyond
kickdown vehicle speed limit.

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

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

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

. ®

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

le@|. @

Vehicle will not run in any position.

@@

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

AT-73
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TROUBLE DIAGNOSIS — General Description
Symptom Chart (Cont’d)

- ON vehicle ' OFF vehicle ——»
87
57, | 197, ' 129, [ 133, | 114, | 83, 205, | 234, | 240, | 240, { 209, | 156,
Reference page (AT- ) 197 | 187 1“’5?1’ 80 | 221 | 128 | 143 | 105 | 198 | "985 | 217 | 238 | 250 | 248 | 244 | 256
2
Numbers are arranged in order of probability. g
Perform inspecticns starting with number one @ o
I _— =|T 2
—~ [and work up. Circled numbers indicate that 21 g @
the transmission must be removed from the El& =)
v | vehicle. 2o 2o
3 2|2 2|5 2|5
& 5|5 ¢ g5 5| ¢ 5 5
g EiE o|o = o522 ~ & 5 a
] 7 8|8 . Sam3zlE e T 5 E] A
2 ¢ £ s ] = ol & n 8
8 252 2E|T |e2l25|cE|z 2o 2 g|w c 5
s 82182 25|83z a|80[amly S5ls l =& |sg &
2 eles|c P Lol NGl b == I Qg PR L F- £ 2|g 9w 3
2 PE=|23|olloB|(B LS E o R a1 B £ AR °
© Blga|°2les[2s|e5|25|E5e|es|lBEl2 S (Z22|386v|55E
o TE(8i 528 8|T5|58(gC|2E|sE|sE|s|o2|°5|2F]|55[|ES
zo|lsels?co|Z5(c2|%cleoizz|Z 2| EBlga|prlellcale o
Lole2|2eleaEa|d5|eS|2E|EE(ES|e5(L0|5E(26E|soltE
EHENEEEEEEH I R e - SR E b
cS|EE|8S|55|88|65|cc|k 2885|528 E|88|68|24|R 8
172 Fa||ur§ to chapge "frc’)‘rn 93 to “2" when 711 2 6 5|4 3 o) ®
changing lever into “2” pasition.
— | Gear change from “2,” to “2,” in “2” position.| . . [1
173 |Engine brake does not operate in “1” position.| . 21 3:4 .|. .|[6 5. .|. 7 @ .|@
— | Gear change from “1,” to “1,” in “1” position.] . 2|71
_ F}oesnotchangefrom 15" to “1,7 in “1” posi- I N T T PO D - A R Y Y P P I
ticn.
__ [Large shock changing from “1,” ta “1,” in “1” 1 @
positian.
-— | Transmissicn overheats. 1 .. 3. |2 4(6 .|. 5. .|-.] | ‘Jeooee®.® .|@®uw.
ATF shoots cut during operation,
— |White smoke emitted from exhaust pipe dur-} 1+ .| .. . .. .| b f. . ] ] @ee® @ .]Jo@®
ing operation.
-— [ Offensive smelt at fluid charging pipe. I S IV U A IR N I R I R [ORG] 2R (R R )
-~ | Torque converter is not locked up. . .39 1]z 47 6|8 .{. . |7 .|68 .|. .|. .|@
— | Torque cenverter clutch piston slip 1.2 . 3le .| s[4 . |. .|. @
170 | Lock-up point is extremely high ar low. P I B - T I I <}
_ A/ques not shift tg D: when driving with 2 qls sl ar. )oslr ol . e ) e
overdrive control switch “ON'".
_ Eng_lr_'ue is stopped at “R”, “D”, "2 and "1 vl s als 12
positions.
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION

e Measure voltage between each terminal and terminal G5 or
by following “TCM INSPECTION TABLE".

CONNECT

satoinc] TCM HARNESS CONNECTOR TERMINAL LAYOUT

112(3 (4] |[910[11[12131415] || 12324252627P8|29030|3132/3334:35
5(6|7[8! [161718[19202122 36137138/3940/14 1424344454647 48

SAT207I

TCM INSPECTION TABLE
(Data are reference values.)

Terminal . " Judgement
No. Wire color {tem Condition _ standard
When releasing acceferator pedal 15-25V
. G Line pressure after warming up engine. ' '
solenoid valve When depressing accelerator pedal | o\ 1o
@ fully after warming up engine. )
Line presstre 'ﬂ When releasing accelerator pedal 5. 14V
5 WiB solenoid valve after warming up engine.
{with dropping When depressing accelerator pedal
i ] , 0.5V or less
resistor) fully after warming up engine.
% i :] eren §etltl|ng o,\’ferdr!\fe control 1V or less
3 ary O/D OFF indicator switch in "OFF” position.
lamp When setting overdrive control
e w . Battery voitage
switch in “ON” position.
‘\:'(\;h;.r’w turning ignition swilch to Battery voltage
4 G/B Power source @ or @ : S -
When turning ignition switch to
“OFF" 1V or less

AT-75
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal . . dgement
! Wire color tem Condition Judg
No. standard
Torque converter When A/T performs lock-up. 8 -15V
5 G/B ciutch solenoid
valve When A/T does not perform lock-up. |1V or less
When shift solencid valve A oper-
ates. Baitery voltage
6 RV Shift solenoid {When driving in “D," or “D,".)
valve A When shift solenoid valve A does not
operate. 1V or less
3 {When driving in “D," or “03".)
When shift solenoid valve B oper-
ates. Battery voltage
i i When driving in “D,” or “D,”.
7 Lg/s | Shift solenoid ( g 1 ")
. vaive B When shift solencid valve B does
not operate. 1V or less
{(When driving in “D3” or “D,".}
When overrun clutch solenoid valve
Battery vcltage
8 L QOverrun clutch operates.
solenoid valve When overrun clutch solenoid vaive
1V or less
does not operate.
9 G/B Power source Same as No. 4
10 —_ — — —
11 — — —_— —_
12 —_ — — —
13 — — — -
Closed throttle When rele::-:smg acce{erator pedal Battery voltage
14 GYIL position switch after warming up engine.
(in threttle position When depressing accelerator pedal
switch) A . . 1V or less
w after warming up engine.
15 8 Ground — —
e - :\ér;;r:) lrs;ettlng selector lever to “1 Battery voltage
16 PUMW Iphlbitor 1" posi- :’:ﬁ -
tion switch When setting selector lever to other
o 1V or less
positions.
Whgp setting selector lever to “2 Batlery voltage
17 P/B Inhibitor “2” posi- position,
tion switch When setting selector lever to other
" : 1V or less
positions.
o . \r'\ér;fiet:]oﬁettmg selector lever to "D Battery voltage
18 Y/PU Inhibitor “D*” posi- P -

tion switch

When setting selector lever to other
positions.

1V or less

AT-76



TROUBLE DIAGNOSIS —_ General Description

TCM Terminals and Reference value (Cont d)

Terminal i - Judgement
No. Wire color ltem Condition standard
B l\‘NI:en sg?tmg selector Jever to “N” or Battery voliage
19 RIG Inhibitor “N” or “P" P" position.
position switch When setting selector Iever to other W or less
positions, '
B ‘ ) Wh(.afl setting selector lever to “R Battery voltage
20 LW Inhibitor “R” posi- m position.
tion switch ;
Wht.a.n setting selector lever to other 1V or less
positions.
i :\'& When depressing accelerator pedal
Wide open throtile more than half-way after warming up | Battery voltage
1 WIR pos;hon swttchl . engine.
(in throttie position -
switch) When relegsmg ac_cel'erator pedal 1V or less
after warming up engine.
22 — — — —
therLturnlng ignition switch to Battery voltage
23 Yy Power source @g = or @ - OFFE".
{Memory back-up) w l@ ina ianiti ;
V(\gf:lan turning ignition switch to Battery voltage
Approximatel
Enai dsi When engine runs at idle speed. 12?/ y
24 W/G n;jglne speed sig- @ @ A- |
roximate
When engine runs at 3,000 rpm. PP oy
3.4V
1V or more
Voltage rises
Revolution sensor When vehicle cruises at 30 krm/h (19 gradl?al!y in
25 W Meaasure in AC MPH).
( response to
range) vehicle speed.
When vehicle parks. ov
Approximately
Turbine revolution 1.2V
26 Y sensor @ ~ A When engine is running at 1,000 Voltage rises
(Measure in AC @ J rpm gradually in
range) response to
engine speed.
Voltage varies
27 /L Vehicle speed sen- When moving vehicle at 2 to 3 km/h | between less than
sor (1to 2 MPH) for 1 m (3 ftj or more. |1V and more than
4.5V
28" BR/Y —_ — —
29 —_ — m — —
30" P — — —
Throttle posilion
31 BR/W Sensor — 4.5-55V
(Power source) :f&
3z — — _ —

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

AT-77
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal
Srminal | wire color ltem Condition Judgement
No. standard
When ATF temperature is 20°C Approximately
13 G AT fluid tempera- (68°F). 1.5V
ture sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
@ Fully-closed
When depressing accelerator pedal throttle: .
- . . Approximately
34 U8 Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response ) .
io thrott) i Fully-open throttle:
o throttle position.} . Approximately
4V
Throttie position
35 B sensor — -
(Ground)
36 — —_ — —
When ASCD cruise is being per-
t ltage
] ] formed. (“CRUISE” light comes on.) Battery voltag
37 vy ASCD cruise sig- — -
nal When ASCD cruise is not being per-
formed. (“CRUISE" light does not 1V or less
comes on.}
38 — — — —
WfTen ﬁet.t‘mg overd'r!ve cortrol Battery voltage
29 ary Qverdrive control switch in “ON” position
switch When setting overdrive control 1V or less
switch in "OFF" position
When “ACCEL” set switch on ASCD 5.8y
40 L ASCD OD cut sig- cruise is released.
nal When “ACCEL” set switch on ASCD
o ) 1V or less
cruise is applied.
41 — — —_— —
42 — — — —
o & - -
44 — — —_ —
45 — — — —
T - 2 - -
4]
47+ R/L LAN — —
48 B Ground — —

* This terminal is connected to the ECM (ECCS control module).
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AT-78



TROUBLE DIAGNOSIS FOR DTC P0705

Turbine revolution

Revolution sensor

Inhibitor switch SAT557]

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
Wire color iti
No. ltem Condition standard
When setting selector lever to “1”
: Inhibitor “1” position Battery voltage
16 puw | oo :
position switch When setting selector lever to other
" 1V or less
positions.
Wh i “2" '
N en setting selector lever to “2 Battery voltage
17 P/B Inhibitor “2* position,
. position switch Whan setting selector lever to other
W 1V or less
positions.
A Wh i “o
- @ Osﬁ?ose ing selector lever to Battery voltage
18 Y/PU nhllblltor D. D .
position switch When setting selecter laver to other
' \,b . 1V or less
% positions.
!
et When setting selector lever to “N” or Battery voltage
Inh:b|torl ‘N or “P" position. y g
19 R/G “P” position ,
switch th.a.n setting selector lever to other 1V or less
positions.
When setting selector lever to “R”
inhibitor “R" osition Baltery voltage
o0 LW n |‘ .ItOr R. p .
position switch When setting selector lever to other
- 1V or less
positions.

ON BOARD DIAGNQOSIS 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 position.

® Harness or cohhectors
(The inhibitor switch circuit is open or
shorted.)

& Inhibitor switch

AT-79
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

[l SELECTLSYSTEM

|

|_ENGINE B CAUTION:
[ ) I Always drive vehicle at a safe speed.

NOTE:
l : J | ¥  “DIAGNOSTIC TROUBLE CODE CONFIRMATION
| i PROCEDURE” has been previously conducted, always turn
I I ignition switch “OFF” and wait at least 5 seconds before con-

ducting the next test.
l l After the repair, perform the following procedure to confirm the

SEF895K|  malfunction is eliminated.

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode for “ENGINE” with
CONSULT.
3) Start engine and maintain the following conditions for at
least 5 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more

[l seecTomGmopE  [+lf

| WORK SUPPORT

| SELF-DIAG RESULTS

|
|
|
| ACTIVE TEST j Selector lever: D pogition (OD “ON" or “OFF”’)
R
I
I

| DATA MONITOR THRTL POS SEN: More than 1.3V
| DTC CONFIRMATION &) 1) Start engine.
[ ECM PART NUMBER 2) Drive vehicle under the following conditions:

SATO1 Selector lever in “D”, overdrive control switch in “ON"or

“OFF” position, vehicle speed higher than 10 km/h (6
MPHY), throttle position sensor more than 1.3V and driv-
ing for more than 5 seconds.

3) Select "MODE 7" with GST.

OR
1) Start engine.

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

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

AT-80



~ TROUBLE DIAGNOSIS FOR DTC P0705
~Inhibitor Switch (Cont’d)

DIAGNOSTIC PROCEDURE
[[m  seLecTsystem | :
. ' INSPECTION START
| ENGINE i |
| AT ) -
I | ,
I | CHECK INHIBITOR SWITCH CIRCUIT. | NG | Ghack the following items:
| l 1. Turn ignition switch to “ON” "1 @ 10A fuse [No. [18], [MIA
position. located in the fuse block
I J (Do not start engine.) {J/B}]
SATO74H 2. Sefect “ECU INPUT SIGNALS” o Inhibitor switch EM
Al : in “DATA MONITOR” mode for Refer to “Component
A #MONITOR #NO FAIL  |[y] “AST" with CONSULT. inspection”, AT-82. ¢
VHCL/S SE-A/T Okm/h 3. Read out "P/N”, “R", “D", “2" e Harness for short or L
VHCL/S 5E-MTR Skm/h and “1” position switches mov- open between ignition
THRTL POS SEN 0.4V . . i s
FLUID TEMP SE 1 9v ing selector lever to each posi sw!tch and‘mh|b|tor EC
BATTERY VOLT 13.4v . tion. switch {Main harness)
ENGINE SPEED 1024rpm Check the signal of the sslector e Harness for short or
OVERDRIVE SW ON I ition is indi " tween inhibitor
P/N POSI SW oON . e\tfer position is indicated prop opinhbe w(».:;e_rcmi/I o EE
R POSITION SW__ GFF erly. oR switch and {Main
harness)
L RECORD ] @ 1. Tumn ignition switch to “ON” ® Ignition switch
SATO76H position. (Do not start engine.) Refer to EL section
2. Check voltage between TCM {‘POWER SUPPLY
terminals @, @, ®, @, @and ROUTING"). =)
ground while maving selector
lever through each position.
Voltage: EA
B: Battery vollage
0: oV
Terminal No.
Lever pasition -
@ @ | ®|D | @
PN B|o|o|ofa BR
R oc(BjOojOofoO
D o|lo|B]oOo]oO ST
— 2 p|lo|o}|B]| O
[[_Tcm  jo[connecToR]| 1 olololo]s B,
16, 17, 18,19, 20 RS
OK .
' BT
o @ Perform Diagnostic Trouble Cede (DTC) NG | 1. Perform TCM input/
confirmation procedure, AT-80. " output signal inspectian.
oK 2. If NG, recheck TCM pin (HIA
= terminals for damage or
SAT912 loose connection with
harness connector. EL
y
INSPECTION END DX

AT-81 .



TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’'d)

COMPONENT INSPECTION

Inhibitor switch

1. Check continuity between terminals @ and @ and between

terminals @ and ® ,® , @, @ , @, 4@ while moving manual
shaft through each position.

Lever position Terminal No.
P

Manual shaft
SATS17GB

& DISCONKECT
Inhibitor switch - T.S. Gﬁ;‘]

Inhibitor switch harness

connactor ,

/a5 [1a]an
WIEIEIW,

3 56.7.8,810

2\ =

|
Ugev|ele

vlee|ole e
|

=N O2] D

2. It NG, check again with manual control linkage disconnected
from manual shaft of A/T assembly. Refer to step 1.
3. If OK on step 2, adjust manual control linkage. Refer to

AT-197.
Manual control
linkage
7
@
T AT
Y 4. lf NG on step 2, remove inhibitor switch from A/T and check
anne Ej] continuity of inhibitor switch terminals. Refer to step 1.

[Q)]  °°7¢%'®  inhibitor switch 5. If OK on step 4, adjust inhibitor switch. Refer to AT-197.

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

SATO53J

756 AT-82



TROUBLE DIAGNOSIS FOR DTC P0710

Torque converter cluich
solenoid valve

A/T fluid temperature
sensor

SATIM2HA,

*G(°F)

0
-40 -20 0 20 40 &0 80 100 120 130 160
(-40) (-4} (32)(68)(104)(140)(176)(212)(248)(234ng0)

ATO21J

A/T Fluid Temperature Sensor

DESCRIPTION

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

and sends a signai to the TCM.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values,

Monitor item

Condition

Specification

A/T fluid temperature sensor

Cold [20°C (68°F)]

Hot [80°C (176°F)]

1

Approximately 1.5V
1

Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.
Terminal . " Judgement
No. Wire calor ltern Condition standard
- When ATF temperature is 20°C Approximately
a3 a A/T 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 @ — —
(Ground)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detec{ed when ...

Check item (Possible cause)

: ATF TEMP SEN/CIRC
: PO710
* MIL Code No. 1208

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

e Harness or connectors
{The sensor circuit is open or

shorted.)
& AT fluid temperature sensor

AT-83
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TROUBLE DIAGNOSIS FOR DTC P0710

[l SELECTLSYSTEM

ENGINE

=

l
I
l
l

l
1
=
|
|
|
]

SEF895K

[l sELECT DiAG MODE

[«]

[ work suPPORT

rSELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
|
|
|

SATO11]

A/T Fluid 'f'emperature 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.

K
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. 7
Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON"}, vehicle speed higher
than 10 km/h (6 MPH), throttle opening greater than 1/8
of the full open position, engine speed higher than 450
rpm and driving for more than 10 minutes (Total).
Select “MODE 77 with GST.

T:;‘n?s 1 )

OR
Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON"}, vehicle speed higher
than 10 km/h (6 MPH), throttie opening greater than 1/8
of the full open position, engine speed higher than 450
rpm and driving for more than 10 minutes (Total).
Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-84



TROUBLE DIAGNOSIS FOR DTC P0710

A/T solenoid valve
harness connector

SATE25!

& [l seLecT sysTem |

| ENGINE i
AT

| |
I |
I |
I |
L |

SAT974H

wMONITOR % NO FAIL E}
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTHR 5km/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

P/N POSI SW ON

R POSITION SW OFF

} RECORD |

SATO76H

€ &

|of connecToR||
33

f tcm

G

2 M

SAT9131A

@

l__Tom  [o[connecToR]|
35

@ B

SATO141

“AIT Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-84.

L 4
CHECK AT FLUID TEMPERATURE NG_ 1. Remove oil pan.
SENSOR WITH TERMINAL CORD "1 2. Check the following
ASSEMBLY. items:
1. Turn ignition switch to “OFF” position. e AT fluid temperature
2. Disconnect terminal cord assembly con- Sensor
nector in engine compartment, Refer to “Component
3. Check resistance between terminals Inspection”, AT-86.
and @ when A/T is cold. ® Harness of terminal cord
Resistance: assembly for short or
Cold [20°C {68°F)] open
Approximately 2.5 kQ
4. Reinstall any part removed.
OK
B8 :
CHECK INPUT SIGNAL OF A/T FLUID NG | Check the following item:
TEMPERATURE SENSOR. ¢ Harness for short to
1. Start engine. ground or short to power
2. Select “ECU INPUT SIGNALS"” or open between TCM,
in “DATA MONITOR” mode for ECM and terminal cord
“AST with CONSULT. assembly (Main har-
3. Read out the value of “FLUID ness)
TEMP SE". » Ground circuit for ECM
Voltage: Refer 1o EC section
Cold [20°C (68°F)] — (“TROUBLE DIAGNO-
Hot [80°C (176°F)]: S!S FOR POWER
Approximately SUPPLY").
1.5V — 0.5V
OR
@ 1. Start engine.
2. Check voltage between TCM
terminal & and ground while
warming up AT,
Voltage:
Cold [20°C (68°F}] —
Hot [80°C {176°F)]:
Approximately
1.5V — 0.5V
3. Turn ignition switch to "OFF”
position.
4. Disconnect TCM harness con-
nector.
5. Check continuity between termi-
nal @ and ground,
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
y
NG

1. Perform TCM input/

OK

y

INSPECTION END

AT-85

output signal inspection.
2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.
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TROUBLE DIAGNOSIS FOR DTC P0710

Thermometer

& DIGCQI
A€

A/T solenoid valve
harness connector

8[9

[a]

SATE271

- AIT Fluid Temperature Sensor (Cont’d)

COMPONENT INSPECTION

AT fluid temperature sensor

e For removal, reter to AT-195. .
e Check resistance between terminals @ and @ while chang-
ing temperature as shown at left.

Temperature °C (°F) Resistance
20 (68} Approximately 2.5 kQ
80 (176) Approximately 0.3 kQ
AT-86



TROUBLE DIAGNOSIS FOR DTC P0720

Turbine revolution
sensar

Revolution sensor

Inhibitor switch i SATE57I

Vehicle Speed Sensor-A/T (Revolution sensor)

DESCRIPTION

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.
Terminal t
eMIN& | Wire color item Condition Judgemen
No. standard
1V or more
Revolution sen- When vehicle cruises at 30 km/h (19 ;2?3;!;?[?8
sor
25 w MPH).
{Measure in AC response to
range) vehicle Speed.
When vehicle parks. ov
) Throttle position A
35 8 sensor @ "{ﬁ —_ —_
(Ground)
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
© VEH SPD SEN/CIR AT
: # Harness or connectors
@ . PO720 TCM does not receive the proper voli- {The sensor circuit is open or
’ age signal from the sensor. shorted.)
: MIL Code No. 1102 & Revolution sensor

AT-87
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TROUBLE DIAGNOSIS FOR DTC P0720

1 seLecTsysTEM

ENGINE _
AT A

|
| |
| |
L |
| |
I |
| |

SATH974H

[l sececTomsmooe [

| SELF-DIAGESULTS
ly

[ DATA MONITOR

rDTC WORK SUPPORT

I
E

|
|
!
l ECU PART NUMBER |
|
|

SATID6]

||_11l| SELECT-SYSTEM

| ENGINE

|
|
|
a
1
]
]

SEFB95K

[l seecToiAGMoDE [

{ WORK SUPPORT

[ seLF-DIAG RESULTS

[ acTive TEST

| DTC CONFIRMATION

|
|
| DATA MONITOR |
|
|
|

| ECM PART NUMBER

SATINI

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

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION CONFIRMATION 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-
ucting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1} Turn ignition switch “ON” and select “DATA MONITOR"
mode for “A/T” with CONSULT.

2) Drive vehicle and check for an increase of “VHCL/S
SE-A/T” value in response to “VHCL/S SE-MTR” value
increase. ' :
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-153.

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

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

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

VHCL SPEED SE: 30 km/h (19 MPH) or more

THRTL POS SEN: More than 1.2V

Selector lever: D position (OD “ON”)

Driving pattern: Driving the vehicle uphill (increased
engine load) will help maintain the
driving conditions required for this
test.

If the check result is NG, go to “DIAGNOSTIC

PROCEDURE”, AT-89.

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

5) Maintain the following conditions for at least 5 consecu-
tive seconds.

CMPS-RPM (REF): 3,500 rpm or more

THRTL POS SEN: More than 1.2V

Selector lever: D position (OD “ON”’)

Driving pattern: Driving the vehicle uphill {increased
engine load} will help maintain the
driving conditions required for this
test.

OR

1} Start engine. :

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

3) Select “MODE 7" witch) GST.

R

1) Start engine.

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

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

”
?

AT-88



TROUBLE DIAGNOSIS FOR DTC P0720

[l sELECTSYSTEM |
I ENGINE |
Iy
I AT i
SATI74H
A
A *MONITOR #NO FALL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT ~ 13.4V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW O N
R POSITION SW _ OFF
’ RECORD |
SATO76H
CONNECT
& LA
[ _Tcm  [of connecTorl|
25
Y
S &
SATH19IA

Vehicle Speed Sensor-A/T (Revolution sensor)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK REVOLUTION SENSOR. NG | Repair or replace revolu-
Refer to “Component Inspection” below. " tion sensor.
OK
4
CHECK INPUT SIGNAL. NG | Check the following items:
1. Start engine. e Harness for short or
=/ 2. Select “ECU INPUT SIGNALS” apen hetween TCM,
in “DATA MONITOR™ mode for ECM and revolution sen-
“AT" with CONSULT. sor (Main harness)
3. Read out the value of “VHCL/S e Ground circuit for ECM
SE-A/T" while driving. Refer to EC section
Check the value changes (“TROUBLE DIAGNO-
according to driving speed. S15 FOR POWER
OR SUPPLY™).
@ 1. Start engine.
2. Check voltage between TGM
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.)

fl@:@'ﬁ A€

Revolutnon Sensor
harness connector

2, 3 (3)

SATS71I

OK

r

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-88.

NG

OK

¥

INSPECTION END

COMPONENT INSPECTION

Revolution sensor
& For removal, refer to AT-195.

1. Perform TCM input/
output signal inspection.

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

e Check resistance between terminals @), @ and @ .

Terminal No.

Resistance

500 - 650

No continuity

@ @
@ @
@ @

No continuity

AT-89
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TROUBLE DIAGNOSIS FOR DTC P0725

DESCRIPTION

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

Engine Speed Signal

TCM TERMINALS AND REFERENCE VALUE

Remarks.: Specification data are reference values.

Terminal Wire color Item Condition Judgement
No. standard
. . Approximately
] When engine runs at idle speed.
24 WIG Engine speed @ @ 1.2v
signal w -
g When engine runs at 3,000 rpm. :Z,:\J{mmmately

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possibie cause)

* ENGINE SPEED SIG

&)« poT2s

¢ MIL Code No. 1207

age signal from ECM.

TCM does not receive the proper volt-

sharted.)

e Harness or connectors
{The sensor circuit is open or

AT-90



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

(B SELECT_SYSTEM

|
|_ENGINE I CAUTION:
[ | Always drive vehicle at a safe speed.
| | NOTE: @l
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION
1 | PROCEDURE™ has been previously conducted, always turn
I ignition switch “OFF” and wait at least 5 seconds before con- [MA
— ducting the next test. _
| After the repair, perform the following procedure to confirm the
SEFBISK]  malfunction is eliminated. EM

1)  Turn ignition switch “ON” and select “DATA MONITOR”
mode for “ENGINE” with CONSULT. .
2) Start engine and maintain the following conditions for at 8¢
least 10 consecutive seconds. _
VHCL SPEED SE: 10 km/h (6 MPH)} or more e
THRTL POS SEN: More than 1.2V

||111] SELECT DIAG MODE  [y]

| work suPPORT
[ SELF-DIAG RESULTS

| DATA MONITOR Selector lever; D position (OD “ON”)
[ acTive TEST OR EE
1) Start engine.
| DTC CONFIRMATION @ 2) Drive veghicle under the following conditions:
[ EcM PART NUMBER Selector lever in “D” (OD “ON”), vehicle speed higher
SATO1 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 77 with GST.
OR

1) Start engine. BA

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

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

RS
BT
IFIA

EL

AT-91 765



766

TROUBLE DIAGNOSIS FOR DTC P0725

—

Engine Speed Signal (Cont'd)

r

INSPECTION END

DIAGNOSTIC PROCEDURE
[l sELECT SYSTEM ]
| ENGINE — l INSPECTION START
| AT ] 5
I I Perform diagnostic test mode |l (self- NGL Check ignition signal circuit
| | diagnostic results) for engine control. | for engine control. Refer to
Check ignition signal circuit condition. EC section [“Ignition Signal
| | oK (DTC: 0201)", TROUBLE
B ] S DIAGNOSIS FOR DTC
SAT974H P1320".
—
#MONITOR #NG FALL ] r
3:252 Kydl gtm CHECK INPUT SIGNAL. NG | Check the following items:
THRTL POS SEN 0.4V 1. Start engine. # Harness for short or
FLUID TEMP SE 1.2V 2. Select “ECU INPUT SIGNALS” open between TCM and
BATTERY VOLT 134V o
ENGINE SPEED 1024rpm in “DATA MONITOR” mode for ECM
OVERDRIVE SW O N “AST” with CONSULT. e Resistor and ignition coil
P/N POSI SW ON 3. Read out the valug of “ENGINE Refer to EC section
H POSITION SWv__OFF SPEED”. [“Ignition Signal (DTC:
[ RECORD ] Check engine speed changes 0201)7, “TROUBLE
SATD76H according to throttle position. DIAGNOSIS FOR DTC
OR P1320"].
P @ 1. Start engine.
Ej] @ 2. Check voltage between TCM
— terminal @ and ground.
Il__TCM __Jo| connecTOR]| Voltage: 1.2 (idle speed) - 3.4
24 {3,000 rpm) V
WiG OK
,
SR Perform Diagnostic Trouble Code (DTC) NG_ 1, Perform TCM input/
confirmation procedure, AT-91. " outpui signal inspection.
T 2. If NG, recheck TCM pin
= SATEE3IA OK terminals for damage or

loose connection with
harness connector.

AT-92




TROUBLE DIAGNOSIS FOR DTC P0731

AIT 1st Gear Function

DESCRIPTION
¢ This is an OBD-Il self-diagnostic item and not available in TCM self-diagnosis.
e This malfunction will not be detected while the O/D OFF indicator lamp is indicating another self-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 maifunction {circuits open or shorted) but by mechanical malfunction such

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

Gear bosition 1 2 3 4
Shift solencid valve A ON (Closed) OFF (Open) OFF {Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reterence values.
Terminal ) " Judgement
No. Wire colar Item _ Condition standard
When shift solenoid valve A oper-
ates. Battery voitage
6 RIY Shift solenoid (When driving in "D," or "D,".)
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,” or “D3".}
When shift solenoid valve B oper-
ates. Battery voltage
i i When driving in “D," or “D.".
- LG/B Shift solenoid ( g 1 ")
valve B When shift solenoid valve B does
not aperate. 1V or less
{When driving in “D3" or “D,".}

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signai from revolution sensor

B: Engine speed signal from ECM :

C: Gear ratio determined as gear position which TCM supposes

I 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-93

EM
LG
E@
FE

PD

FA

RA

BR

Si

RS

BI

HA

AL

767



768

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

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

O PO731 is detected.
Diagnostic trouble code Malfunction is detected when ... Check itern {Possible cause}

. - AT 18T GR FNGTN . )
* Shift solenoid valve A

a@sr . PO731 A/T cannot be shifted to the 1st gear ® Shift solenoid valve B
position even if electrical circuit is good. | ® Each clutch

e Hydraulic control circuit
@ * MIL Code No. 1103

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA.-
TION PROCEDURE

CAUTION:

[ sELECT SYSTEM
ENGINE

l |
I |
| AT i | e Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the
| | tachometer.
| | NOTE:
[ l If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
l | ignition switch “OFF” and wait at least 5 seconds before con-
SAT974H|  ducting the next test.
TESTING CONDITION:
]||1I| SELECT DIAG MODE |:|| Always drive vehicle on a level road to improve the accuracy

of test.

[ sELF-DIAG ESULTS

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

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

[ pATA MONITOR

| bTc woRrk suPPORT “A/T” with CONSULT.

Make sure that output voltage of A/T fluid temperature

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

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

SATO151 (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".

4y 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

| ECU PART NUMBER

step 4)
e TR T T S W Selector lever: D position (0D “ON’’)
(Ca0) () (S2Xa0K 104N 101 TEKBI2X2aN 2B E0) e Check that “GEAR” shows “2” after releasing pedal.
. SATG21J
AT-94



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

3)

6)

7

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

If the check result NG appears on CONSULT screen, go

. to “DIAGNOSTIC PROCEDURE”, AT-98.

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 52 =23 - 4

No malfunction exists 1525324

Malfunction for PO731 exists.

232-53-3

433234

Make sure that “OK” is displayed. (If “NG” is dispiayed,
refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-96.
Refer to shift schedule, AT-277.
CR

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-277.

Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE PQOSI) quickly from a speed of 20 to 25

A
EM
LG
EG
A=
P

A

RS

km/h (12 to 16 MPH). (It will take approximately 3 sec- |

onds.) _
Select “MODE 7" with GST.
OR

NO
rooLs,

1)
2)

3)

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-277.

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

Perform self-diagnosis for ECM.

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

AT-95

BT

A

EL

DX

769



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

INSPECTION START

A/T solencid valve harness [\ 4 2SSMET
cannector TS

Shift solengid

= CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift sole-
Shift solenoid 1. Remove controi valve assembly. Refer | neid valve assembly.
valve B to AT-195.

| 2. Check shift solenoid valve cperation.

& Shift solenoid valve A

¢ Shift solenoid valve B

Refer to “Component Inspection” helow.

OK

B
L4

CHECK CONTROL. VALVE. NG Repair control valve assem-
1. Disassemble control valve assembly. bly.

A

Refer to “Control Valve Assembly”,
AT-221.

2. Check 1o ensure that:
e Vaive, sleeve and plug slide along

valve bore under their own weight.

® Valve, sieeve and plug are free from

SAT367H burrs, dents and scraiches.

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

e Hydraulic line is free from obstacles.

lox

Perform Diagnostic Trouble Code {DTC) NG_ Check control valve again.

confirmation procedure, AT-94. | Repair or replace control
oK valve assembly.

L4
INSPECTION END

A/T solencid valve harness DiscoMMECT COMPONENT INSPECTION
TS.

connector . .
Shift solenaid e oo Shift solenoid valve A and B
valve A o For removal, refer to AT-195.
Resistance check
® (Check resistance between two terminals.

. -
) Solenoid valve Terminal No. Resistance
{Approx.)
ad Shift solenoid
satsaz| =~ _vAlveA @
Ground 20 - 40Q
Shift solenoid @
valve B
AT-96

770



TROUBLE DIAGNOSIS FOR DTC P0731

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

A/T solenoid valve hamess [fy DISCONNECT operaﬁon check .
cannector (T3) (GE) T.S. ® Check solenoid valve by listening for its operating sound while
Shift solenoid applying battery voltage to the terminal and ground.
valve A

Shift solenoid
vafve B

A

[E

LC
EC
FEE

PD

A

BR

RS

B

A

AT-97 771
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TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function

DESCRIPTION

e This is an OBD-II seli-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 second gear position as instructed by the
TCM. This is not caused by electrical malfunction (circuits open or shorted) but by mechanical malfunc-
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 (Open) OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal - - Judgement
No. Wire color [tem Condition standard
When shift solencid valve B oper-
ates. Battery voltage

Shift solenoid (When driving in “D," or "Dy}

7 LG/B valve B

When shift sofenoid valve B does
not cperate. 1V or less
(When driving in “D5” or “D,".}

- ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is higher than the position (2nd) supposed by TCM, the slip ratio will be more than
normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.

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

Gear position supposed by TCM 1 2 3 4
I'n case of gear position with no malfunc- , o 3 4
tions
In case of gear position with shift solenoid 4 @ 3 4
valve B stuck open
(: PO732 is detected.
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
* AT 2ND GR FNCTN
Shift solenocid valve B
. A/T cannot be shifted to the 2nd gear ¢ onhiit solenotd vaive
+ PoT82 osition even if electrical circuit is good ® Each clutch
P 90061 o Hydraulic control circuit
* MIL Code No. 1104
AT-98



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

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

fm  SELECT SYSTEM

ENGINE CAUTION:
AT W e Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the
tachometer.
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION A

PROCEDURE” has been previously conducted, always tum
ignition switch “OFF’’ and wait at least 5 seconds before con-
SATa7aH|  ducting the next test.

TESTING CONDITION:
Always drive vehicle on a level road to improve the accuracy e

e it et e e e —

|
|
!
|
H NOTE:
|
|

EM

[l sececromamone [

of test.
| SELF.DIAG ESULTS After the repair, perform the following procedure to confirm the
| DATA MONITOR malfunction-is eliminated. EG
' 1) Start engine and select "DATA MONITOR” mode for
TC WORK SUPPORT
[oTowo “AfT* with CONSULT.

2) Make sure that output voltage of A/T fluid temperature 5

sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V
If out of range, drive the vehicle to decrease the voltage

SATHSI (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 [PD
SUPPORT” mode for “A/T” with CONSULT and touch
“START”.

4) Accelerate vehicle to 70 to 75 km/h (43 to 47 MPH) [FA
under the following condition and release the accelera-
tor pedal completely. _

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

| ECU PART NUMBER

2.5

2.0

1.5

1.0+

0] step 4)
fnc:(op) Selector lever: D position (OD “ON”) 5R
(:23, (‘_4‘; (azxgsmh)(&n)us?stgxlig)(;ggxgggr)omJ ] gg::lk that “GEAR” shows “3” or “4” after releasing

5) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 70 to 75 ST
km/h (43 to 47 MPH) until “TESTING” changes to
“STOP VEHICLE” or “COMPLETED”. (it will take
approximately 3 seconds.)

[f the check resuft NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE”, AT-101.

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

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

e If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for EL
“ENGINE”. In case a 1st trip DTC other than P0732 ™
is shown, refer to applicable “TROUBLE DIAGNOSIS
FOR DTC”. 19X

6} Stop vehicle.

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

Gear on actual transmission shift pattern when

Vehicle conditi
on screen is changedto 1 52 53 > 4

No malfunction exists 1—=22-953—-4
Malfunction for P0O732 exists. 453534

AT-99 773
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TROUBLE DIAGNOSIS FOR DTC P0732
- AIT 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-101.
~ Refer to shift schedule, AT-277.
CR
@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 70 to 75 km/h {43 to 47 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-277.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 70 to 75
km/h (43 to 47 MPH). (It will take approximately 3 sec-
onds.}

4) Select “MODE 7" with GST.

CR
‘o 1) Start engine and warm up ATF.

2} Accelerate vehicle to 70 to 75 km/h (43 to 47 MPH)
under the following condition and release the accelera-
tor peda! completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Reter to shift schedule, AT-277.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 70 to 75
km/h (43 to 47 MPH). (It will take approximately 3 sec-
onds.)

4} Perform seif-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
AT-100



TROUBLE DIAGNOSIS FOR DTC P0732

A/T solenoid valve harness

connegctor

Shift solenoid
valve B

DISCONNECT

AJT 2nd Gear Function (Cont'd)

DIAGNOSTIC PROCEDURE

€

INSPECTION START

A 4

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve agsembly. Refer
to AT-195,

NG | Repair or replace shift sole-

b

noid valve assembly.

MA

2, Check shift solenoid valve operation.
® Shift solenoid valve B
Reter to “Component Inspection” below.

OK

El

LG

B v
CHECK CONTROL VALVE. NG
1. Disassemble control valve assembly.

Refer to “Control Valve Assembiy”,

AT-221.

2. Check to ensure that: FEE

# Valve, sleave and plug slide along
valve bore under their own weight.

® Valve, sleeve and plug are free from
burrs, dents and scrafches.

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

# Hydraulic line is free from obstacles.

i OK _ _ A

4

Repair controf valve assem-

* bly. EC

SATI6TH

PD

Perfarm Diagnostic Trouble Code (DTC) NG- Check control valve again.
confirmation procedure, AT-99. | Repair or replace control
OK valve assembly.
k
INSPECTION END BR
AT solencid valve harness b | DiscoMnECT COMPONENT |NSPECT|ON ST
t . .
connector (&) , A & Shift solenoid valve B
Shift solenoid
valve B e For removal, refer to AT-195. RS
Resistance check
o Check resistance between two terminals. a7
Solenoid valve Terminal No. Resistance
{Approx.)
i i (A
Shllﬂ s;lenmd @ Ground 20 - 40Q
sATsas|  valve
A/T solencid valve harness[¥m DISCONMECT operation check EL
gonnetor 1S, e Check sclenoid valve by listening for its operating sound while
applying battery voitage to the terminal and ground. DX

AT-101 e
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function

DESCRIPTION

e This is an OBD-lI 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-
sis malfunction.

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

etc.

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal ' . Judgement
No. Wire color ltem Condition standard

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

When shift solenoid valve A does not
| operate. 1V or less
{(When driving in “D," or “D,".)

Shift solenoid
valve A

ON BOARD DIAGNOSTIGC LOGIC

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

Torque converter slip ratic = 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 (3rd) supposed by TCM, the slip ratio will be more than
normal. In case the ratio exceeds the specified value, TCM judges this diagnosis maifunction.

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

Gear position supposed by TCM . 1 2 3 4

I.n case of gear position with no malfunc- 1 : 5 5 a
tions
In case of gear position with shift sclenoid 1 1 @ 4
valve A stuck closed
(O: PO733 is detected.
Diagnostic trouble code Malfunction is detected when .., Check item (Possible cause)
: A/T 3RD GR FNCTN
& Shif id valve A
= AT cannot be shifted to the 3rd gear | SNt solenoid v
+ PO733 osition even if electrical circuit is good * Each clutch
P good- 1 o Hydrautic control circuit
- MIL Code No. 1105

AT-102



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

[l seecTsvstem | TION PROCEDURE

L ENGINE | CAUTION:

L AT m _ | e Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the §

[ l tachometer.

[ | NOTE:

| | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION WMA
PROCEDURE” has been previously conducted, always turn

I | ignition switch “OFF” and wait at [east 5 seconds before con- "

sate7aH|  ducting the next test. =M
- TESTING CONDITION:

IM SELECT DIAG MODE !:” : Always drive vehicle on a level road to improve the accuracy LG
of test.

|SELF'D|AG ESULTS After the repair, perform the following procedure to confirm the

[ DATA MONITOR malfunction is eliminated. EC

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

ky “A/T" with CONSULT.

2) Make sure that output voltage of AT fiuid temperature [Fg
sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V |
If out of range, drive the vehicle to decrease the voitage -

SAT9SI (warm up the fluid) or stop engine to increase the volt-
age (cool down the fluid).

3} Select “3RD GR FNCTN P0733” of “DTC WORK [
SUPPORT” mode for “A/T” with CONSULT and touch
“START”.

4) Accelerate vehicle to 82 to 97 km/h (51 to 60 MPH) [FA
under the foliowing condition and refease the accelera-
tor pedal completely.

THROTTLE POSE: Less than 1/8 (at all times during
step 4)

L S Selector lever: D position (OD “ON”) -
720 2,20 40 60 80 100 120 140 160 e Check that “GEAR” shows “4” after releasing pedal.

e szsaxwwumﬁ76K2'2X248)(284)(§iqr)021J 5) Depress accelerator pedal steadily with 3.5/8 - 4.5/8 of

“THROTTLE POSI” from a speed of 82 to 97 km/h (51
to 60 MPH) until “TESTING” changes to “STOP Sl
VEHICLE” or “COMPLETED”. (it will take approxi-
mately 3 seconds.)
if the check result NG appears on CONSULT screen, go RS
to “DIAGNOSTIC PROCEDURE”, AT-105.

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

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

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

6) Stop vehicle.

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

LECU PART NUMBER

[
L

I

l .
| DTC WORK SUPPORT |

|

|

|

——

Gear on aclual transmission shiff pattern when

Vehicle condition
" screen is changedtfo 1 —- 2 53 = 4

Ne malfunction exists. 1525354

Malfunction for PO733 exists. 1=1—=4-24

AT-103 777




TROUBLE DIAGNOSIS FOR DTC P0733

778

AT 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-105.
Refer to shift schedulg, AT-277.
R
@ 1) Start engine and warm up ATF.

2y Accelerate vehicle to 82 to 97 km/h {51 to 60 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-277. '

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 82 to 97 km/h (51
to 60 MPH). (It will take approximately 3 seconds.)

4} Select “MODE 7" with GST.

OR
1) Start engine and warm up ATF.

2) Accelerate vehicle to 82 to 97 km/h (51 to 60 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-277.

3) Depress accelerator pedal with 3.58 - 4.5/8 of
“THROTTLE POSI” from a speed of 82 to 97 km/h (51
to 60 MPH). (It will take approximately 3 seconds.)

4) Perform seli-diagnosis for ECM.

Reter to EC section [*Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION].
AT-104



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

A/T solenoid valve harness Y 4 g
connector Ts

INSPECTION START

Shift solenoid

valve A

v

CHECK SHIFT SOLENOID VALVE. NG

1. Remove control valve assembiy. Refer
to AT-195.

2. Check shift solengid valve cperation.
e Shift solencid valve A
Refer to “Component Inspection” below.

T

k

Repair or replace shift sole-
noid valve assembly.

SAT367H

CHECK CONTROL VALVE. NG

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

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

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

« Hydraulic line is free from obstacles.

OK
h 4

h 4

bly.

Repair control valve assem-

Perform Diagnostic Trouble Code (DTC) NG‘

confirmation procedure, AT-103.

OK

h 4

INSPECTION END

A/T solenaid valve harness [y DisCaMNECT
conngctor s EEB]

Shift solencid
valve A

SATS371

COMPONENT INSPECTION

Shift solenoid valve A

o For removal, refer to AT-195.
Resistance check

¢ Check resistance between two terminals.

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

. _ Resistance
Solencid valve Terminal No. (Approx.)
Shift solenoid
- 40Q
valve A @ Ground o

A/T solenoid valve harness [y DisconnECT
cohnector Ts

Shift sclenaid
valve A

SATS36l

Operation check

e Check solenoid valve by listening for its operating sound while

applying battery voltage to the terminal and ground.

AT-105

A

EM

LG

EC

PD

FA

RS

BT

FA

EL

779
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TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function

DESCRIPTION

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

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

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

Gear position 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 {Open} OFF (Cpen)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
Monitor item Condition Specification
- i ] i [+
Torgue converter clutch solenoid Lock u’i OFF Appro;urllately 4%
valve duty Lock-up “ON" Approximately 94%
Small threttle opening
{Low line pressure) Approximately 29%
Line pressure solencid valve duty 1
Large throttle opening Approximately 96%
{High line pressure)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal | wire color Itern Condition Judgement
_ V¥then releasing accelerator pedal 1.5-25V
| GR Line pressure (\ after warming up engine.
solenoid valve w When depressing accelerator pedal
- . 0.5V or less
fully after warming up engine.
Line pressure ' When reieasing accelerator pedal 5_ 14V
0 WB solenoid valve \{b after warming up engine. _
(with dropping A When depressing accelerator pedal | ey or ess
resistor} fully after warming up engine. .
Torque converter When A/T performs lock-up. 8-15v
5 G/B clutch solenoid
valve When A/T does not perform lock-up. | 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
Shift salenoid (When driving in “D,” or “D,".)
valve When shift solenocid valve A does not
operate. 1V or less
(When driving in “D,” or “Dj”.)
When shift solenoid valve B oper-
ates. Battery voitage
Shift solenaid (When driving in “D«]" or ”Dz,’.)
7 LG/B ve B
valve When shift solenoid valve B does
nol cperate. 1V or less
{When driving in “D5"” or “D,".
When overrun clutch solenoid valve
Battery voltage
8 L Overrun clutch operates. _ Y ’
solenoid valve When overrun clutch solenoid valve | 1y o |ess
does not operate.

AT-106



TROUBLE DIAGNOSIS FOR DTC P0734

ON BOARD DIAGNOSTIC

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

follows:

LOGIC

Torque converter slip ratio = Ax G/B
A: Output shaft revolution signal from revolution sensor
B: Engine speed signal from ECM
C: Gear ratio determined as gear position which TCM supposes

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

A/T 4th Gear Function (Cont’d)

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 iti i -

: gear position with no malfunc 1 2 3 4
tions

In case of gear position with shift solenoid 1 P 5 @
valve B stuck closed

(O PO734 is detected.

Diagnostic trouble code

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

* A/T 4TH GR FNCTN

‘ : PO734

: MIL Code No. 1106

# Shift solenoid valve A

# Shift solenoid valve B

# Overrun clutch solenoid valve

® Line pressure solenoid valve

e Each clutch

& Hydraulic control circuit

® Torque converter clutch solencid
vaive

AT cannet be shifted to the 4th gear
position even if electrical circuit is good.

SELECT SYSTEM

ENGINE

Iy

AT

SN | N | | |

SATO?4H

I

SELECT blaG MODE

0]

[ SELF-DIAG ESULTS

| DATA MONITOR

| DTC WORK SUPPORT

| ECU PART NUMBER

|
|
|
|
|
J

SATH1G:

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

¢ 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:
Ai!ways 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 MONITCOR” mode for
“A/T” with CONSULT.
Make sure that output voltage of A/T fluid temperature
sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V
If out of range, drive the vehicle to decrease the voltage
(warm up the fluid} or stop engine to increase the volt-
age (cool down the fluid).

AT-107

2)

EM.
LC
EC
FE
PD
FA

BR

FA
EL

[
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TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’'d)

“START™.

tor pedal completely.

0
-40 -20 b 20 40 60 a0 100 120 140 160 \
{-40) (~4) (32}(68)(104)(140)(176)(212)(243)(;;2)(320) 5) Depress accelerator pedal steadily with 1/8 - 2/8 of

step 4)
Selector lever: D position (OD “ON”’)
“C(°F) e Check that “GEAR” shows 3" after releasing pedal.
SAT021J “THROTTLE POSI” from a speed of 40 to 50 km/h (25

782

VEHICLE” or “COMPLETED”.
mately 3 seconds.)

If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE”, AT-110.
If “STOP VEHICLE” appears on CONSULT screen, go

to foliowing step.

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

POSI”,

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

FOR DTGC".
6) Stop vehicle.

7}  Follow the instruction displayed. (Check for normal shift-

ing referring to the table below.)

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

4) Accelerate vehicle to 40 to 50 km/h {25 to 31 MPH)
under the following condition and reiease the accelera-

THROTTLE POS!: Less than 5.5/8 (at all times durmg

to 31 MPH) until “TESTING” has turned to “STOP
{It will take approxi-

Vehicie condition

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

No malfunction exists 1-2-23—-4

Malfunction for PO734 exists. 152-52-=1

8) Make sure that “OK” is displayed. (If “NG” is displayed,
refer to “DIAGNQSTIC PROCEDURE™.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-110.

Refer to shift schedule, AT-277.
OR

: @ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 40 to 50 km/h (25 to 31 MPH)
under the following condition and release the accelera-

tor pedal completely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”')

Refer to shift schedule, AT-277.

3) Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE
POSI” from a speed of 40 to 50 km/h {25 to 31 MPH).
(It will take approximately 3 seconds.)

4) Select “MODE 7" with GST.

OR
Start engine and warm up ATF.

1)
2) Accelerate vehicle to 40 to 50 km/h (25 to 31 MPH)
under the following condition and release the accelera-

tor pedal completely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”’)

Refer to shift schedute, AT-277.

AT-108



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)
3) Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE
POSI” from a speed of 40 to 50 km/h (25 to 31 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”]. &l

MA
ERM
LG
EC

FE

PD

FA

BR

STl

El

FA

EL

[P
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TROUBLE DIAGNOSIS FOR DTC P0734

O»Q

Accelerator
pedal

p
‘\\

Haltway

SAT988H

A/T solenoid valve harness
connector
Overrun cluich solenoid valve
Shift solencid valve A
Shift solenoid valve B

clutch solenoid

E DISCONNECT

Line pressure solencid valve
Torque converter

SAT367H

784

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

During “Cruise test — Part 1" (AT-68), Yos | Go to @ and check for
doeS.M Shlﬂ from D3 to D4 at the o proper Iock-—up. AT-112,
specified speed?
No
y
Perform pressure test. NG* Go to @), AT-111.
Refer to AT-GO.
OK
v
CHECK SOLENOID VALVES, NG | Replace solenoid valve
1. Remove control valve assembly. "] assembly.
Refer to AT-195.
2. Refer to “Component Inspection”,
AT-113.
OK
B \d
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-221.
2. Check to ensure that:
® Valve, sleeve and plug slide along vaive
bore under their own weight.
® \alve, sleeve and plug are free from
burrs, dents and scratches.
e Control valve springs are free from
damage, deformation and fatigue.
& Hydraulic line is free from obstacles.
OK
r g
Does AST shift from D, to D, at the speci- NG | check control valve again.
fied speed? "| Repair or replace control
OK valve assembly.
A
Perform Diagnostic Trouble Code {DTC) NG_ Go to ® and check for
confirmation procedure, AT-107. 4 proper lock-up, AT-112.

OK

r

INSPECTION END

AT-110




TROUBLE DIAGNOSIS FOR DTC P0734

A/T sofenoid valve harness [y g PSEaWEc
connhector T.5. E}

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

clutch solenoid

Line pressure solencid valve
Torque converter

A/T 4th Gear Function (Cont’d)

®
CHECK LINE PRESSURE SOLENOID NG | Replacs solencid valve
VALVE. "] assembly.

1. Remove control valve assembly,
Refer to AT-195.

2. Refer to “Component Inspection”,
AT-113,

OK

y

SAT367H

CHECK CONTROL VALVE. NG Repair control valve.
1. Disassemble control valve assembly. v
Refer to AT-221.
2. Check line pressure circuit valves for
sticking.
® Pressure regulator valve
* Pilot valve
® Pressure modifier valve
CK
A
Does A/T shift from D, to D, at the speci- NG | Check control valve again.
fied speed? Repair or replace control
oK valve assembly.
A
Perform Diagnostic Trouble Code (DTC) NG_ Go to ® and check for

confirmation procedure, AT-107.

| proper lock-up, AT-112.

OK

y

INSPECTION END

AT-111

Gl

DA

EM

LC
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PD
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TROUBLE DIAGNOSIS FOR DTC P0734

AJT 4th Gear Function (Cont'd)

O» @D

Accelerator
pedal

Halfway

A/T solenoid valve harness

E MSCONNECT
connector T.S. Ej]

Overrun clutch solenocid valve

Shift solenoid vatve A
Shift solenoid valve B

clutch solenoid

Line pressure solenoid valve
Torque converter

786

SAT3687H

During “Cruise test — Part 1” (AT-68), Yes | perform “Cruise test —
does A/T perform leck-up at the specified Part 1" again and return to
speed? the start paint of this flow
No chart.
SATH89H 4
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. assembly.
1. Remove control valve assembly.
Refer to AT-185. _
2. Refer 1o “Component Inspection”,
AT-113.
OK
B 4
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembiy.
Refer to AT-221.
2. Check control valves for sticking.
* Torque converter clutch controf valve
® Torgue converier ciutch relief valve
OK
A 4
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "| Repair or replace control
Yoo valve assembly.
y
Perform Diagnostic Trouble Code (DTC) N(i_ Perform “Cruise test —
confirmation procedure, AT-107. | Part1” again and return to
OK the start point of this flow
A chart.

INSPECTION END

AT-112




. TROUBLE DIAGNOSIS FOR DTC P0734

A/T solenoid valve harness  DISCONNECT

Overrun clutch solenoid valve

Shift salenoid vélva A
Shift solenoid valve B

Line pressure solencid valve
Torque converter
clutch solenoid

[@]

SATR309I

A/T solenoid valve harness [§p DIECONNECT

QOverrun clutch solenoid valve
Shift solencid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torque converter
clutch solenoid

SATS38!

AIT 4th Gear Function (Contd)

COMPONENT INSPECTION

Solenoid valves
& For removal, refer to AT-195.
Resistance check

e Check resistance between two terminals.

Solenoid valve Terminal No.

Resistance

{Approx.}

Shift solenoid
valve A

Shift sclenoid
valve B

Qverrun clutch @
solencid val\_re

Line pressure ®
solenoid valve

Torque converter
clutch solenoid @
valve

Ground

20 - 40Q

2.5-5Q

10 - 16Q

Operation check

e Check solenoid valve by listening for its operating sound while

applying battery voltage to the terminal and ground.

AT-113

[EM
LG
EC
FE
PD
FA
RA
BR
S

RS
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TROUBLE DIAGNOSIS FOR DTC P0740

Torque converter clutch
solencid valve

sensor

(Control valve
tower body)

A/T fluid temperature

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 senscrs. Lock-up piston opera-
tion will then be controlled.

Lock-up operation, however, is proh:blted 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: Spemf:catmn data are reference values.

Monitor item Condition Specification
Lock-up “OFF” Approximately 4%
Torque converter clutch solenoid valve duty J L
Lock-up “ON" . - | . Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal
ermina Wire color Itern Condition Judgement
No. standard
Torque converter When A/T performs lock-up. 8- 15V
5 G/B clutch solenoid

valve

When A/T does not perform fock-up. [ 1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

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

* TCC SOLENQID/CIRC

&) : Po740

- MIL Code No. 1204

# Harness or connectors
{The solenoid circuit is open or
shorted.)

¢ T/C clutch solencid valve

TCM detects an improper voltage drop
when it tries to operate the solenoid
valve.

AT-114



TROUBLE DIAGNOSIS FOR DTC P0740

SELECT SYSTEM

ENGINE
ay

AT

|
|
|
|
|
!
I

SATI74H

[lm  seLectomewmooe [

[ SELF-DIAGESULTS
|

| DATA MONITOR

[ ECU PART NUMBER

|
|
| DTC WoRK SUPPORT |
|
|
|

SATO08]

Torque Converter Clutch Solenoid Valve
(Cont'd} .

DIAGNOSTIC TROUBLE CODE {DTC) CONFIRMA-
TION PROCEDURE

NOTE:

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

rmalfunct

® 2

io

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

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

OR

&

2)

Turn ignition switch “ON™.
Select “MODE 7 with GST.

OR

2)

Turn ignition switch “ON”.

Perform self-diagnosis for ECM.

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

AT-115

@
MA
EM
LG
EC
FlE
PD
FA

BR

RS
BT
RA

ElL

789



TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve

DISCONNECT

T.8.
A/T solenoid valve
harness connector

2

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK GROUND CIRCUIT.
1. Turn ignition switch to “OFF” position.
2. Disconniect terminal cord assembly con-

SAT541
nector in engine compartment.

[E]

E DISCONNECT
T.85.
A/T solenoid valve

harness connector (B18)

SEar

G/B

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

NG

OK

y

1. Remave oil pan. Refer
to AT-195.

2. Check the following
items:

+ Torque converter clutch

' solencid valve
Refer to “Component
Inspection”, AT-117.

® Harhess of terminal cord
assembly for short or
open

CHECK POWER SOURCE CIRCUIT.
1. Turn ignition switch to “OFF” position.
2. Disconnect TCM harness connectar.

NG

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

790

confirmation procedure, AT-115.

OK

Y

INSPECTION END

AT-116

& MSCONNECT
1s. Eﬁ:}] @ 3."Check continuity between terminai @
) _ and TCM harness connector terminal
| TCM |0 CONNECTOR] &.
5 Continuity should exist.
If OK, check harness for short to
G/B ground and short to power.
@ 4. Reinstall any part removed.
OK
r
saTos4y| | Perform Diagnostic Trouble Code (DTC) NG_ 1. Perform TCM input/

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




‘TROUBLE DIAGNOSIS FOR DTC P0740

A/T solencid valve
harness connector
Torque converter
clutich solenoid [
valve

G o

4

SAT543i

A/T solenoid valve

harness conneclor

Torque convetter

clutch solencid !
valve—/

SAT544)

Torque Converter Clutch Solenoid Valve
(Cont’d)

COMPONENT INSPECTION

Torque converter clutch solenoid valve

¢ For removal, refer to AT-195.

Resistance check
& Check resistance between two terminals.

) ) Resistance
Solenoid valve Terminal No.
{Approx.)
Torgue converter
clutch solenoid @ Ground 10 - 1602
valve

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

AT-117

EM
LC
E
FE
PD
[FA

BR
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DESCRIPTION

TROUBLE DIAGNOSIS FOR DTC P0744

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

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

¢ 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 fourth gear position or the torque converter

clutch does not lock up as instructed by the TCM. This is not caused by electrical malfunction {(circuits open
or shorted) but by mechanical malfunction such as control valve sticking, improper solenoid valve
operation, malfunctioning oil pump or torgue converter clutch, etc.

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 sclenoid valve duty i) L
Lock-up “ON” Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . . Judgement
No. Wire calor tem Condition standard
When relegsmg accel:erator pedal 15-25v
’ G/R L|ne pressure c = after Warm|ng Up englne.
solenoid valve @) i
When depressmg accefera.\tor pedal 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedaf 514V
o W/B solenoid valve after warming up engine.
(with dropping :’fﬁ When depressing accelerator pedal | o oo
resistor) fully after warming up engine. '
Torque converter When A/T performs lock-up. 8-15V
5 G/B clutch solenoid
valve When A/T does not perform lock-up. | 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
6 ry | Shit solenoid {(When driving in "D,” or "D,".)
valve A When shift solencid valve A does not
operate. 1V or less
(When driving in "D," or "Ds".)
When shiit sclencid valve B oper-
ates. Battery voltage
i i {(When driving in “D,™ or “D,".)
7 LG/B Shift solenoid 1 2
valve B When shift solencid valve B does
not operate. 1V or less
{When driving in “D3" or “D,".)
When overrun clutch solenoid valve Battery voltage
8 L Overrun clutch operates.
solenoid valve When overrun clutch solenoid valve
1V or less
does not operate.

AT-118



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 shatft revolution signal from revolution sensor @)
B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes o

If the actual gear position is much lower than the position (4th) supposed by TCM, the sﬁp 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 EM
In case of gear position with no maifunc- :
. : 1 2 3 4
tions LG
In case of gear position with shift solenoid
: 1 2 2 @
valve B stuck closed
: EG
(O): PO744 is detected.
Diagnostic trouble code Malfunction is detected when ... Cheack item {Possible cause) FE
© AIT TGG SIV FNCTN ' , AT
» Torque converter clutch solenoid
@ . o744 A/T cannot perform lock-up even if valve
f electrical circuit is good. ® Each clutch =)
e Hydraulic control circuit
: MIL Code No. 1107
[PA
BR
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA- ST
[Im__ seect svsrem TION PROCEDURE
CAUTION:
ENGINE m A
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. HA
After the repair, perform the following procedure to confirm the
SATO74H  malfunction is eliminated.

1) Start engine and select “DATA MONITOR” mode for [g],

2)

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

“AfT” with CONSULT.

Make sure that output voltage of A/T fluid temperature

| SELF-DIAG ESULTS B sensor is within the range below. DX
FLUID TEMP SEN: 0.4 - 1.5V

||}_rr| SELECT DIAG MODE [:|J

| pATA MONITOR ) .

If out of range, drive the vehicle to decrease the voltage
| DTC WORK SUPPORT (warm up the fiuid) or stop engine to increase the volt-
| ECu PART NUMBER age (cool down the fluid).

3) Select “TCC S/V FNCTN P0744” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and touch
“START™,

SATa151

AT-119 793



TROUBLE DIAGNOSIS FOR DTC P0744

o .
-40 -20 0 20 40 60 80 0o 120 120 160
(=40} (~4) (32)(6B)104)140)(176)212)248)284)(320)

SATO

c

F}
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794

AT TCC SV Function (Lock-up) (Contd)

4)

2)

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

maintain the following condition continuously until

“TESTING” has turned to “COMPLETE”. (It will take

approximately 30 seconds after “TESTING” shows.}

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

4)

Selector lever: D position (OD “ON”)

TCC S/V DUTY: More than 94%

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

Check that “GEAR” shows “4”,

For shift schedule, refer to SDS, AT-277.

if “TESTING” does not appear on CONSULT for a

long time, select “SELF-DIAG RESULTS”. in case a

1st trip DTC other than P0744 is shown, refer to

applicable “TROUBLE DIAGNOSIS FOR DTC".

Make sure that "OK" is displayed. (If “NG” is displayed,

refer to “DIAGNOSTIC PROCEDURE”.)

Refer to “DIAGNOSTIC PROCEDURE”, AT-121.

Refer to shift schedule, AT-277.

1)

OR
Start engine and warm up ATF. _
Start vehicle with selector lever in “D” {OD “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-277.
Select “MODE 77 with GST.

1)
2)

3)

OR

Start engine and warm up ATF.

Start vehicle with selector lever in “D” (OD “ON"),
throttie 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-277.

Perform self-diagnosis for ECM.

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

AT-120



TROUBLE DIAGNOSIS FOR DTC P0744

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

DIAGNOSTIC PHOCEDURE

O»0Q

INSPECTION START

Accelérator
pedal

y

During “Cruise test — Part 17 (AT-68),
does A/T shift from D, to D, at the
specified speed?

Yes
I

No

r

Go to B and check for

| proper lock-up, AT-123.

A/T solenoid valve harness Yo DISCONMECT

Perfbrm pressure test.
Refer to AT-60.

NG

Qverrun clutch solenoid valve

Shift solencid valve A -
A

Shift solenoid valve B

OK

r

Go to (B, AT-122.

Line pressure solencid valve
Torgue converter
clutch solenoid

CHECK SOLENOCID VALVES.

1. Remaove control valve assembly.
Refer to AT-195.

2. Check solenoid valve assembly opera-
tion,
Refer to AT-124.

NG

OK

Y

Replace solenoid valve
assembly.

SATS38I

CHECK CONTROL VALVE.

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

2. Check to ensure that:

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

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

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

& Hydraulic line is free from obstacies.

NG

Y

OK

y

Repair controi valve.

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

NG

Y

OK
4

Check control valve again.

Repair or replace control
valve assembly.

SAT367H

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

NG

Y

Go to (® and check for
proper lock-up, AT-123.

OK

L 4

INSPECTION END

AT-121

el

A

El

LG
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TROUBLE DIAGNOSIS FOR DTC P0744

A/T solenoid valve harness [y T
connector 1s
Overrun clutch solenoid valve

Shift solenoid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torque converter
dlutch solenoid

SAT5381

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

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove controf valve assembly.
Refer to AT-195.

2. Check line pressure sclencid valve
operation.
Refer to AT-124.

NG

Replace solenoid valve
assembly.

796

SAT367H

OK
) ) J
CHECK CONTROL VALVE. NG_ Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-221.
2. Check line pressure circuit valves for
sticking.
* Pressure regulator valve
® Filot valve
® Pressure modifier valve
OK
¥
Does A/T shift from D, to D, at the speci- NG__ Check control valve again.
fied speed? | Repair or replace control
oK valve assembly.
Perform Diagnostic Trouble Code (DTC) | NG | Go to ® and check for
confirmation procedure, AT-119. | proper lock-up, AT-123.

OK

h 4

INSPECTION END

AT-122




TROUBLE DIAGNOSIS FOR DTC P0744

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

O» @D

Accelerator
pedal

‘\\

7

Halfway

Qverrun clutch solencid valve
Shift solencid valve A
Shift sclencid valve B

clutch soleneid

A/T solenoid valve harness e
A€

Line pressure solenoid valve
Torque converter

Perform Diagnostic Trouble Code (DTC)

SAT367H

confirmation procedure, AT-119.

OK

y

During “Cruise test — Part 17 (AT-68), Yes | parform “Cruise test —
does A/T perform lock-up at the specified "1 Part 1" again and return to
speed? the start point of this flow
hart.
No cha
SAT989H 4
CHECK TORQUE CONVERTER NG Replace solencid valve
CLUTCH SOLENOCID VALVE. assembly. '
1. Remove control valve assembly.
Refer to AT-195.
2. Check torgue converter clutch solenoid
valve cperation. Refer to AT-124.
OK
E i
CHECK CONTROL VALVE. NGL Repair control valve.
1. Disassemble control valve assembly.
Refer to AT-221.
2. Check control valves for sticking.
¢ Torque converter clutch control valve,
® Torque converter clutch relief valve
OK
r
Does A/T perform lock-up at the specified No .| Check control valve again.-
speed? "] Repair or replace control
valve assembly.
Yes Y
h 4
NG | perform “Cruise test —

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

INSPECTION END

AT-123

EM

LG

EC

HA

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

Solenoid valves

A/T solenoid valve harness rfy DISCONNECT

Overrun clutch solencid valve & For removal, refer to AT-195.
Shift solencid valve A Resistance check
Shift sol i | . i .
K Ht solenoid vaive B e Check resistance between two terminals.
Line pressure solenoid valve Résistance
Torque converter Solenoid valve Terminal No. A
clutch sotenoid (Approx.)
Shift solenoid ®
1 valve A
Shift solenoid ® 20 - 40Q
—— valve B
Overrun clutch @
L Q solenoid vaive Ground
Line pressure ® 25-5Q
solenoid valve
IE @ Tbrque conventer
e o o = clutch solenoid @ 10 - 1602
@ valve
S —
SATS391
A/T solenoid valve harness °'s°°”"5°7 Operation check
connector . e Check solenoid valve by listening for its operating sound while
Overrun clutch solencid valve applying battery voltage to the terminal and ground.

Shift solenoid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torgue converter
clutch solenoid

SATS38I

798 AT-124



_TROU.'BLEZ__ DIAGNOSIS FOR.DTC P0745

Shift solenoid valve B Shift solenoid

Lihe pressure
solenoid valve <

valve A

clutch

valve

Overrun

solencid

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

Conditicn

Specification

Line pressure solenoid valve duty

Small throttle opening
(Low line pressure)
1
Large throttle opening
{High line pressure)

Approximately 29%

Approximately 95%

Note: The line pressure duty cycle value is not consistent when the closed throttle position switch is “ON”. To confirm th_é line
pressure duty cycle at low pressure, the accelerator (throttle) should be open until the closed throttle position switch is

"OFF".
TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal | - Judgemernt
ermina Wire color ltem Condition ucge
No. standard
When relegsmg accellerator pedal 15-25V
solenoid valve ﬂ When depressing accelerator pedal
. : 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5 - 14V
5 W/B solenoid valve after warming up engine.
(with dropping ;".'ﬁ When depressing accelerator pedal [, o, o
resistor) fully after warming up engine. )

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfu_nction is detected when ...

Check item (Possible cause)

© L/PRESS SOL/CIRC
. PO745

@ - MIL Code No. 1205

TCM detects an improper vaoltage drop
when it tries to operate the solenoid
valve.

& Harness or connectors
(The solenoid circuit is open or
sherted.)

® Line pressure solenoid valve

AT-125

@l
WA
EM
LG
EGC
[FlE

PD

A

BR

RS
A

EL
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TROUBLE DIAGNOSIS FOR DTC P0745

(I SELECTSYSTEM

ENGINE

I
l
I
l

|

[l SELECT DIAG MODE

| woRrK suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTG CONFIRMATION

| EcM PART NUMBER

=]
|
|
!
|
|
|

SATII

Line Pressure 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.

i
2)

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

1 second.
OR

@

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

NO
JOOLS,

Turn ignition switch “ON”.

Depress accelerator pedal completely and wait at least
1 second.

Perform self-diagnosis for ECM.

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

AT-126



TROUBLE DIAGNOSIS FOR DTC P0745

TS
A/T solenoid valve
harness connector

6
NI/

I

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIG PROCEDURE

INSPECTION START

SATS46|

B]C]

& DISCONNECT
1.5
A/T solenoid valve
harness connector

GD

G/R

[ TCM

i3| CONNECTOR |

[

2 1
WIB' ’GJR

SAT0554

h 4

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

3. Check resistance between terminal ®
and ground.
Resistance: 2.5 - 5Q

OK

Bl
A

NG

1. Remove control valve
assembly. Refer to
AT-195.

2. Check the following
items:

e Line pressure sole-
noid valve
Refer to “Component
Inspection”, AT-128.
e« Harness of terminal
cord assembly for
short or open

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to "OFF” position.

2. Disconnect TCM harness connector.

3. Check resistance between terminal &
and TCM harness connector terminal
@. '
Resistance: 11.2 - 12.8Q

NG

OK

h 4

.| Check the following items:

o Dropping resistar
Refer to “Component
Inspection™, AT-12B.

e Harness for short or
open between TCM ter-
minal @& and terminal
cord assembly (Main
harness)

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Gheck continuity between terminal ®
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

4

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

in harness or connectors.

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-126.

NG

OK

A A

INSPECTION END

AT-127

1. Perform TCM input/
output signal inspection.

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

WA

[ER

LG

G

FE

PD

[FA

BIR

RS

BY

A

EL
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THOUBLE DIAGNOSIS FOR DTC P0745

A/T solenocid va Ive Dlscouuac-r

harness cunnector

Line pressure solenoid varve

SATS48|

AT sclenoid valve °"°°“"E'“
harness conneciar @

Ling pressure solenocid valve

SATH491

802

DISCCHNNECT

%»
A€

Dropping resistor
harness connector

v A

[4]

- L

SAT5501

Line Pressure Solenoid Valve (C'o-nt d)
COMPONENT INSPECTION

Line pressure solenoid valve
& For removal, refer to AT-195.

Resistance check
® Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Ling p{essure ® Ground 0550
solenoid valve

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

Dropping resistor
¢ Check resistance between two terminals.
Resistance: 11.2 - 12.8Q2

AT-128



TROUB.LE DIAGNOSIS FOR DTC P0750

Shift sotenoid vaive B Shift sofenoid Shlft SOIen°|d Valve A
Line pressure
solenoid valve Ove DESCR'PTION ' .
verrun . . It} LR} i i H
clutch Shift solenoid valves A and B are turned “ON” or “OFF” by the
solenoid TCM in response to signals sent from the inhibitor switch, vehicle al
valve speed and throttle position sensors. Gears will then be shifted to
the optimum paosition.
MA
{Control valve
upper body) BAT241H EM
Gear position. D ' 2 | 3 4 ' LE
Shift solenoid valve A ON (Closed) QFF (Open) . OFF (Open} ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open) E@®
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. FE
: _ . —m =
ferminal Wire color Item Condition Judgemen
No. standard AT
When shift solenoid valve A oper-
ates. Battery voltage
6 nry | Shift solencid (When driving in “D,” or “D,") PD
valve A When shift solenoid valve A does not
operate. 1V or less EA
(When driving in “D," or “D3".)
ON BOARD DIAGNOSIS LOGIC '
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
: BR
© SFT SOL A/CIRC H i
® Harness or connectors
] TCM detects an improper voliage drop Cy e
t
@ 1 P0O750 when it tries to operate the solenoid (The solenoid circult is open of ST
v shorted.)
@ valve. o Shift solengid valve A
* MIL Code No. 1108 @S
A
E
([

AT-129 s03
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TROUBLE DIAGNOSIS FOR DTC P0750

[ SELECT,SYSTEM

ENGINE

I
[
L
l
l
I

S

[LIL | | RN § S | N | S | —

FB895K

[l seLect DIAG MODE

¥

| WORK SUPPORT

lSELF-DiAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

SATS111

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.

®

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”7 — “2” (“GEAR”).

OR
Start engine.
Drive vehicle in D, — D, position.
Select “MODE 77 with GST.

OR

Start engine.

Drive vehicle in D, — D, position.

Perform self-diagnosis for ECM.

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

AT-130



TROUBLE

DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A/T solenoid valve
harness connector

3—

r

[Q]

)

SATS52

B]

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch to “OFF” position.

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

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

& DISCONNECT
M€

A/T solencid valve
harness connector

OK

1. Remove control valve
assembly. Refer to
AT-185.

2. Check the following
items:

e Shift solenoid valve A
Refer to “Cemponent
Inspection”, AT-131.

& Harness of terminal cord
assembly for short or
open

R

A€

iai CONNECTOR]
6

I Tcm

R/Y

®" e

CHECK POWER SOURCE CIRCUIT.

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

[Q]

OK

y

Repair cpen circuit or short

"| to ground or short to power

in harness or cennectors.

SATO56J

Perform Diagnostic Trouble Code (DTC) | NG

confirmation procedure, AT-130.

OK

r

INSPECTION END

A/T solenoid valve harness [fy 4 ST
connector TS Ej]

Shift solenoid
valve A

COMPONENT INSPECTION

Shift solenoid vailve A
e For removal, refer to AT-195.
Resistance check

.| 1. Perform TCM input/

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

e (Check resistance between two terminals.

[Q] Solenoid valve Terminal No, Resistance
{Approx.}
Shift solenoid
ift solenoi @ round o 100
SAT537I valve A

AT-131

Gii

MA

EM

LG

EC

FEE

PD

A

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0750
| Shift Solenoid Valve A (Cont'd)

AT solenoid valve harness [y DISSONNERT
coennector 1S
Shift solenoid -

Operation check

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

AT-132



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid valve B o Shift Solenoid Valve B
Line pressure Ive A ;
solencia vave \ L\, DESCRIPTION
VEerrun . N ]
clutch Shift solenoid valves A and B are turned “ON” or “OFF” by the
solenoid TCM in response to signais sent from the inhibitor switch, vehicle Gl
valve speed and throttle position sensors. Gears will then be shifted to
the optimum position. '
RA
(Control valve
upper body) SAT341H EM
Gear position 1 2 3 4 LG
Shift solenoid valve A ON (Closed) QFF (Open) OFF (Open) ON (Closed)
Shiit solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open) E®
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. FE
Terminal X . Judgement i
No. Wire color [tem Condition standard
When shift solenoid valve B oper-
ates. Battery voltage
7 LG/B Shift solencid {When driving in “D;” or “D,".) D
valve B When shift solenoid valve B does
not operate. 1V or less BA
(When driving in “Dg” or “D,".} h
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
BR
: SFT SOL B/CIRC H )
# Hamess or connectors
TCM detects an improper voltage drop S
-~ t
Gﬂ‘a“?? : PO755 when it fries to operate the solencid (The solenold circuit Is open or ST
valv shorted.)
ave. & Shift solenoid valve B
! MIL Code No. 1201 RS
BT
A
ElL
JoX

AT-133 807
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TROUBLE DIAGNOSIS FOR DTC P0755

([ SELECTSYSTEM

ENGINE

L L1

I
I
I
I
I
l

T Sl bemetitiond S

SEF895K

|l SELECT DIAG MODE

[+]

[ work suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

[ acTive TesT

' | DTC CONFIRMATION

{ ECM PART NUMBER

SATI11I

Shift Solenoid Valve B {(Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

f “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

@ 1

Start engine.
Drive vehicle in D; — D, — D4 position.
Select “MODE 77 with GST.

OR

N

Start engine.

Drive vehicle in Dy — D, — Dj position.

Perform seli-diagnosis for ECM.

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

AT-134



TROUBLE DIAGNOSIS FOR DTC P0755

TS.
A/T solenoid valve
harness connector

E@EB .
(

Q]

I

SATS55I

B

A/T solencid valve
harness connector (818)

T

LG/B

[_TcM_Jo] GonNEGToR]
7

LG/B

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SATO57J

Y
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-195.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal & items:
and ground. e Shift solenoid valve B
Resistance: 20 - 40Q Refer to “Component
Inspection”, AT-135.
OK e Harness of terminal cord
assembly for short or
open
E] 4
NG

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

OK

h 4

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

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-134.

NG

OK

A 4

INSPECTION END

DISCONNECT

A/T solenoid valve harness|fhy
connector TS
Shift salenotd

SATS35!

COMPONENT INSPECTION

Shift solenoid valve B
® For removal, refer to AT-195.
Resistance check

1. Perform TCM input/
output signal inspection.

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

o (Check resistance between two terminals.

i ; Resistance
Bolenoid valve Terminal No. oo
Shift solenoid
valve B @ Ground 20 - 400

AT-135

MA

El

LG

EC

[Fle

PD

FA

3R

RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0755

A/T solenoid valve harness [y =
connector Ts.

Shift Solenoid Valve B (Cont’d)

Operation check _

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

AT-136



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor

DESCRIPTION

e Throttie position sensor
The throttle position sensor detects the throttle valve position @
and sends a signal to the TCM.

Throtile position switch

e harness connector = i i iti i
2 RSS o2 \\\ Consists of a wide open throttle position switch and a closed MA
Throttle position sensor\ throttle position switch.
ha\rqess connector % The wide open throttle position switch sends a signal to the
AN N SATESO! TCM when the throttle valve is open at least 1/2 of the fuli =i
throttle position. The closed throttle position switch sends a
signal to the TCM when the throttle valve is fully closed.
, LC
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
Monitor item Condition Specification EC
Fully-closed throttle - Approximately 0.5V
Throttle position sensor FE
Fully-open throttle Approximately 4V
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . - Judgement _
No. Wire color ltem Condition standard PD
Closed throttle When relee_lsmg accel_erator pedal Battery voitage
14 GYIL position switch after warming up engine. E?A
(in throttle posi- When depressing accelerator pedal
tion switch} i i 1V or less
after warming up engine.
Wide open When depressing accelerator pedal
throtile position more than half-way after warming up | Battery voltage
21 W/R switch engine. BR
(in throttle posi- When releasing accelerator pedal
tion switch) . . 1V or less
. after warming up engine.
Throttle position C‘m U
31 BR/W sensor — 45-55V
(Power source) L%S
@ Fully-closed
throttle:
When depressing accelerator pedal Approximately BT
34 UB Throttle pesition slowly after warming up engine. 0.5V
Sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle: A
Approximately
4V
Throttle position EL
35 B sensor - -
(Ground} X

AT-137
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TROUBLE DIAGNOSIS FOR DTC P1705

Throttie 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
reuit i
. P1705 TCM receives an excessively low or gr;(rates:r;sor clreult Is open or
high voltage from the sensor. o Thrattle position sensor
> MIL Code No. 1206 ® Throttle position switch
AT-138



TROUBLE DIAGNOSIS FOR DTC P1705

SELECT SYSTEM

|

ENGINE _

L

AT

|
I
L

|
|
|
|
|
|
|

SAT974H

[

SELECT DIAG MODE

L]

I SELF-DIAG[EEISULTS

BATA MONITOR

| DTC WORK SUPPORT

{ ECU PART NUMBER

I

L

|
|
|
!
|
|

SATa06]

[l sELECT-SYSTEM

ENGINE

|
I

I
I
I
I
I

L

SEFB95K

|
]
|
|
I

I

SELECT DIAG MODE

|

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

LACTIVE TEST

|£rc CONFIRMATION

l
|

| ECM PART NUMBER

SAT911I

- Throttle Position Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE

if  “DIAGNOSTIC

TROUBLE CODE CONFIRMATION

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.

"y
2)

Turn ignition switch “ON” and select “DATA MONITOR”
mode for “A/T” with CONSULT.
Check the following.

Accelerator pedal | yyar pos SEN | CLOSED THL/SW | W/O THRL/P-SW
condition
Fully released Less than 4.7V ON QOFF
Partially
depressed 0.1 - 4.6V OFF OFF
Fully depressed . 1.8 - 4.6V OFF ON

3)

4)

5)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-140.
If the check result is OK, go to foilowing step.
Turn ignition switch “ON” and select “DATA MONITOR”
mode for “ENGINE” with CONSULT.
Start engine and maintain the following conditions for at
least 3 consecutive seconds. Then release accelerator
pedal completely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: Approximately 3V or less
Selector lever: D position (OD “ON”)
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-140.
If the check result is OK, go to following step.
Maintain the following conditions for at least 3 consecu-
tive seconds. Then release accelerator pedal com-
pletely.
VHCL SPEED SE: 10 km/h {6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (OD “ON”’)

OR

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

OR

Start engine.

Drive vehicle under the following conditions:

Selector lever in “D” (OD “ON”), vehicle speed higher
than 10 km/h {6 MPH), throttle opening greater than 1/2
of the full throttle position and driving for more than 3
seconds.

Perform self—diagnOSIs for ECM.

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

AT-139

MA
EM -
LC
EC
FiE
PD

FA
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"TROUBLE DIAGNOSIS FOR DTC P1705

[lm sELEcrsysTeM [
| ENGINE m
L AT

=
]
|
|

|
|
|
I

-

SAT974H
aMONITOR wrNO FAIL E]
VHCL/S SE-A/T Ckm/h
VHCL/S SE+MTR Bkm/h
THRTL POS SEN o4y
FLUIC TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SwW ON
P/N POSI SW ON
R POSITION SW OFF
I RECORD
SATO76H
[A

M€ &

4 a5

LB B

D &

SATH401A

Throttle Position Sensor (Contd)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

Perform diagnostic test mode Il (self- NG_ Chack throttle position sen-
diagnostic resuits} for engine control. "1 sor circuit for engine con-
Refer to EC section ["Malfunction Indicator trol. Refer to EC section
Lamp (MIL)”, “ON BOARD DIAGNOSTIC [“Throttle Position Sensar
SYSTEM DESCRIPTION™]. {DTC: 0403)", “TROUBLE
DIAGNOSIS FOR DTC
OK P0120”].
y
CHECK INPUT SIGNAL. NG‘ Check harness for short or
1. Tumn ignition switch to “ON" " open between ECM and
position. TCM regarding throttle
{Do not start engine.) position sensor circuit,
2. Select “ECU INPUT SIGNALS” (Main hamess}
in “DATA MONITOR” mode for

“AT” with CONSULT.
3. Read out the value of “THRTL
PO3 SEN”.
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR

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

. Check voltage between TCM
terminals @ and @ while accel-
erator pedal is depressed
slowly.

Voltage:

Fully-closed throttie valve:
Approximately 0.5V
Fully-open throttle valve:

Approximately 4V
(Vohlage rises gradually in
response to throttle position.}

¥ OK

®
(Goto next page.)

AT-140




TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

®

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turn ignition switch to “ON”
position.
{Do not start engine.)

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

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

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

NG

Yr MONITOR ¢ NOFAIL [Z]
D POSITION SW OFF
2 POSITION SW QOFF
1 POSITION SW OFF
ASCD » CRUISE OFF
ASCD » OD CUT OFF
KICKDOWN SW QFF
POWERSHIFTSW  OFF
CLOSED THL/SW ON
WIO THRUP-SW OFF
f RECORD

SAT963H

a”

|L_Tcm o connecTonr]|

Accelerator Data monitor
pedal condi- ' ¢)OSED | WO THRU
tion THL/SW P-SW
Released ON QFF
Fully OFF ON
depressed
OR
@ 1. Turn ignition switch to “ON"
position.

{Do not start engine.)

2. Check voltage between TCM
terminals (3, @ and ground
while depressing, and releasing
accelerator pedal slowly. {(After
warming up engine}

14

GY/L W/R

21

SATO451A

Accelerator Voltage
pedal condi- | Tarminal No. | Terminal No.
tion W @
Released Battery volt- 1V or less
age
Fully 1V or less Battery volt-
depressed age
OK

) 4

. | Check the following items:

& Throttle position switch
Refer to “Components
Inspection”, AT-142.

# Harness for short or
open between ignition
switch and throtile 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-139.

NG

OK

y

INSPECTION END

AT-141

1. Perform TCM input/
output signal inspection.

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

WA

EM

LC

EC

815



TROUBLE DIAGNOSIS FOR DTC P1705
Throttle Position Sensor (Cont’d)

T COMPONENT INSPECTION
IS E e Throttle position swiich
hamess sommector (55) Closed throttle position switch (idle position)
2 ¢ Check continuity between terminals & and @) .
% Accelerator pedal condition GContinuity

Released Yes

@ Depressed No
o To adjust closed throttle position switch, refer to EC section
SATSAI (“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic

Inspection”).

Dacouicr Wide open throttle position switch
1S. e Check continuity between terminals ® and @ .

Throttle position switch
harness connector

%5 Released No
{ Depressed Yes

Q]

Accelerator pedal condition Continuity

SAT102J




TROUBLE DIAGNOSIS FOR DTC P1760

Shift sclenoid valve B Shift solenoid
Line pressure valve A

Overrun
clutch
solenoid
valve
{Control valve
upper bod
PP Z SAT341H

Overrun Clutch Solenoid Valve

DESCRIPTION

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.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal " Jud t
Wire color Item Conditicn udgemen
No. standard
When overrun clutch solenoid valve
; Battery voltage
8 L Overrun clutch operates.
solenoid vaive When overrun clutch solenoid valve
1V or less
does not operate.
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)

: O/R CLTCH SOL/CIRC
. P1760

¢ MIL Code No. 1203

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

e Overrun clutch solenoid valve

TCM detects an improper voltage drop
when it tries to operate the solenoid
valve.

AT-143

MA

EM

LG

PD
[FA
RA

BR
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TROUBLE DIAGNOSIS FOR DTC P1760

[ SELECT SYSTEM

[ ENGINE

|
|
|
SE

F825K

Ili_n; SELECT DIAG MODE

| WORK SUPPORT

[ SELF-DIAG RESULTS

LDATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

e
|
|
|
|
|
]

SATINI

818 -

Overrun Cluich Solenoid Vaive (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.

TESTING CONDITION:

Always drive vehicle on a level road to improve accuracy of

test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode for “ENGINE” with CONSULT.
2)- Start engine.
3) Accelerate vehicle to a speed of more than 10 km/h (6
MPH) in “D” position (OD "ON").
4) Release accelerator pedal completely in “D" positon
(OD “OFF”).
OR

@ 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON” or
“OFF” position and vehicle speed higher than 10 km/h
(6 MPH).
3) Select “MODE 77 with GST.

OR
1) Start engine.

2) Drive vehicle under the foliowing conditions:
Selector lever in “D”, overdrive control switch in “ON” or
“OFF” position and vehicle speed higher than 10 km/h
{6 MPH). '

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

AT-144



TROUBLE DlAGNOS!S FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

M4 €

INSPECTION START

A/T solenoid valve
harness corinector

r

[a]

/)

-

CHECK GROUND CIRCUIT.

NG

1. Remove control valve

1. Turn ignition switch to “OFF” position.
2. Disconnect terminal cord assembly con-
nector in engine compartment,

SATS63)| | 3. Check resistance between terminal @
and ground.

B Resistance; 20 - 40Q

E DISCONNECT OK

M &
A/T solenoid valve
harness connector (B18)

SHay
l L o .

assambly. Refer to
AT-195.
2. Check the following
items:
e QOverrun clutch solencid
valve
‘Refer to “Component
Inspection”, AT-145.
® Harness of terminal cord
assembly for short or
open

. € .

CHECK POWER SOURCE CIRCUIT.

NG

Repair cpen circuit or short

1. Turn ignition switch to “OFF” position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal & '
and TCM harness connector ferminal
@ .
Continuity should exist.
Iif OK, check harness for short ta
ground and short to power.
4. Reinstall any part removed.

OK

r

"| to ground or short to power
in harness or connectors.

Perform Diagnostic Trouble Code (DTC)

NG

1. Perform TCM input/

confirmation procedure, AT-144.

OK

h 4
INSPECTION END

TCM_|0] CONNECTOR]
3]
L
SAT058)
A/T solencid valve m oy
harness connector 1S

Qverrun clutch
solenoid valve

SATS6S!

COMPONENT INSPECTION

Overrun clutch solenoid valve
e For removal, refer to AT-195,
Resistance check

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

& Check resistance between two terminais.

‘ ) Resistance
.Solen0|d valve Terminal No. (Approx.)
Overruln clutch @ Ground 20 - 40Q
solencid valve

AT-145

EM

LG

EC

FE

Po

FA

BR

RS

A

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

AT solencid valve oscomzc Operation check
harness connector TS. Eﬁ} e Check solenoid valve by listening for its operating sound while
T Overrun clutch applying battery voltage to the terminal and ground.

\ selenoid valve

SATS67H

820 AT—146



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Torque converter clutch
solencid valve

{Control valve
lower body)

A/T fluid temperature
sensor

SAT342HA

2.5

2.0

1.5

1.0

0.5

Y0 55 b 25 a7 &

“C(°F)
80 1do 120 140 Teo
(~80) (-4) (32}68)X104K140X176)21 2)(248)(264)(%?\01)02

1J

A/T Fluid Temperature Sensor Circuit and TCM

Power Source

DESCRIPTION

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

Condition

- Specification

AT fluid temperature sensor

Cold [20°C (68°F)]
d

Hot [80°C (176°F)]

Approximately 1.5V
J

Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
No. standard
@ Vz)hr:m turning ignition switch to Battery voltage
4 G/B Power source
When turning ignition switch to
1V or less
"OFF".
W
9 G/B Power source ;"'b Same as No. 4
When turning igniticn switch to
Power source _ _ “OFF> 918 Battery voliage
23 Y (Memory back- @ or C! )
When tuming ignition switch o
up) N Battery voltage
ON",
When ATF temperalure is 20°C Approximately
33 5 A/T fluid tem- @ (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
Throttle position
35 B sensor :fﬁ — —
{Ground)

AT-147

A

LG

EC

[FlE

RA

BR
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TROUBLE DIAGNOSIS FOR | BATT/FLUID TEMP SEN

ON BOARD DIAGNOSIS

LOGIC

AJT Fluid Temperature Sensor Gircuit and TCM

Power Source (Cont’d)

Diagnostic frouble co

de

Malfunction is detected when ...

" Check item {Possible cause)

: BATT/FLUID SEN TEMP

1 8th judgement flicker

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

& Harness or conngctors
(The sensor circuit is open or
shorted.) '
o AT fluid temperature sensor

[l seLECTsvsTEM I
B ENGINE .
AT

-
|
:
|
|

SATI74H

SELECT DIAG MODE

L

|

| SELF-DIAGESULTS

| DATA MONITOR

U)Tc WORK SUPPORT

| EcU PART NUMBER

L

|
!
T|
l

SATI06I

NV
Prans
Self-diagnosis
start

@ 8ih judgement flicker is longer than others.

AST fluid temperature
sensor and A/T control
unit power source

SATS23|

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
1} Start engine.
Ei 2)

SULT.

Select “DATA MONITOR” mode for “A/T” with CON-

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

{12 MPH).

1) Start engine.

OR

2) Drive vehicle under-the following conditions:
Selector lever in “D”, vehicle speed higher than 20 km/h

(12 MPH).

3) Periarm self-diagnosis.
Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No

Tools), AT-48.

AT-148



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

CONNECT :
:
HS. i

Il TCMm [oFCONNECToﬁ"
4,9, 23
‘-—""f'—"

o &

SATO0SI

A/T Fluid Temperature Sensor Circuit and TCM

Power Source (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

& Di ONNELT
T8
A/T solanoid valve
harness connector

[Q]

CHECK TCM POWER SOURCE.

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

2. Check voltage between TCM terminals
@, ®, & and ground.
Volitage: Battery voltage

3. Turn ignition switch to “OFF” position.

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

NG

OK

&
r

.| Check the following items:

e Harness for short or
open between ignition
switch and TCM (Main
harness)

e 10A fuse [No. [28],

located in the fuse block
W/B)}

® |gnition switch
Refer to EL section
(“POWER SUPPLY
ROUTING”).

SAT525

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

and @ when AT is cold.

Resistance:

Cold [20°C (68°F)]
Approximaiely 2.5 kQ

4. Reinstall any part removed.

NG

lOK
®

(Go to next page.)

AT-149

.{ 1. Remove ail pan,
| 2. Check the following

items:

e A/T fluid temperature

- sensor
Refer to “Component
Inspection”, AT-150.

e Harness of terminal cord
assembly for short or
open

LG

&6

AT

.%

PD

FA

BR

RS

Ef]

A
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

C
. # MONITOR rNO FAIL I}]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR bkm/sh
THRTL POS SEN 04y
FLUID TEMP SE 12v
BATTERY YOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SWwW ON
P/N POSI SW ON
R POSITION SW OFF
] RECORD ]
SATO76H
Ic) = =
€ 4E
| TCM |0| CONNECTOR l
33
G
S @
= SATO131A
DISGQMNECT @ -
€04 &
[ TCcM Jo[conRecToR]f
35
[Qj 1°
= SATO14!
Thermometer K DiZONNECT

Wrapped

AT solenoid valve
harness connector

SATS271

AJT Fluid Temperature Sensor Gircuit and TCM

Power Source (Cont’'d)

®
CHECK INPUT SIGNAL OF AT FLUID | NG | Gheck the following item:
TEMPERATURE SENSOR. » Harness for short or

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

. Start engine.

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

Voltage:

Cold {20°C {68°F)] —

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

. Turn ignition switch to “OFF”
position.

. Disconnect TCM harness con-
nector.

. Check resistance between ter-
minal @ and ground.
Continuity should exist.

&)

OK

A

open between TCM,
ECM and terminal cord
assembly (Main har-
ness)

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

Perform Diagnostic Trouble Gode (DTC) | NG

confirmation procedure, AT-148.

OK

Y

INSPECTION END

1. Perform TCM input/
output signal inspection.

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

COMPONENT INSPECTION

AT fluid temperature sensor

® For removal, refer to AT-195.
¢ Check resistance between terminals
ing temperature as shown at left.

® and @ while chang-

Temperature °C (°F)

Resistance

20 (68} Approximalely 2.5 kG
80 (176) Approximately 0.3 k@
AT-150



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensorMTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the revo-

a]
8 lution sensor when it is malfunctioning. The TCM will then use a
g signal sent from the vehicle speed sensor-MTR.
o .
o BA
SAT5681 [EW
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. _ _ LG
Terminal | wire color Itemn Condition : | Judgement _
No. _ standard E®
Voltage varies
o7 P Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor (110 2 MPH) for 1 m (3 ) or more. |than 1V and FE
more than 4.5V

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when .., Check item {Possible cause) P

=~ e Harnesgs or connectors
© VHCL SPEED SEN-MTR -
c S TCM does not receive the proper volt- (The sensor circuit is open or EA

; . . age signal from the sensor. shorted.)
@ - 2nd judgement flicker e Vehicle speed sensor

HA

EL

AT' 1 51 825
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

[l seLecT sysTEM -
[ ENGINE q |
I AT |
I ' |
I |
| :
L |
SATY74H
I [m  SELECT DIAG MODE
[ DATA MONITOR
| oTC WoRK SUPPORT

[ Ecu PART NUMBER

0

rSELF-DIAGﬁSULTS |
.

|

l

|

SAT906]

@ 2nd judgement flicker is longer than others.

NN vV /7 -
7 R ~ Vehicle speed
sensoresmeter

—~Shade

SATS69

Vehicle Speed Sensor-MTR (Cont'd)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.
e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at least
5 seconds before continuing. '
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Turn ignition switch “ON" and select “DATA MONITOR”
mode for “A/T"” with CONSULT.
2) Start engine and accelerate vehicle from 0 to 25 km/h (0
to 6 MPH).’

OR

1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D” and vehicle speed higher than 25
km/h (16 MPH).

3) Perform seif-diagnosis. :
Refer to TCM SELF-DIAGNOSTIC PROCEDURE {No
Tools), AT-48.

AT-152



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

“Vehicle Speed Sensor-MTR (Gont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

€ G

A

. w MONITOR wNO FAIL IE
VHCL/S SE-A/T Okrn/h
VHEL/S SE-MTR Skm/h
THRTL PDS SEN 0.4v
FLUID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SwW QFF

{ RECORD |

I Tcm  jof connECTOR]|

CHECK INPUT SIGNAL.
1. Start engine.

2. Select "ECU INPUT SIGNALS™
in “DATA MONITOR” mede for
“AST” with CONSULT.

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

NG

27

P/L

[V]

2 &

OR
@ 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

A

Check the foltowing items:

"] @ Vehicie speed sensor

and ground circuit for
vehicle speed sensor
Reter to EL section
{"METERS AND
GAUGES").

¢ Harness for short or
open between TCM and
vehicle speed sensor
{Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-152.

NG

OK

INSPECTION END

AT-153

1. Perform TCM input/
output signal inspection.

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

A

EM

EG

[Pl

PD

[FA

BR

RS

BI
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TROUBLE DIAGNOSIS FOR TURBINE REV

Turbine revolution
sensor

Revolution sensor

Inhititor switch SATS57I

Turbine Revolution Sensor

DESCRIPTION

The turbine revolution sensor detects input shaft rpm (revolutions
per minute}. It is located on the input side of the automatic trans-
mission. The vehicle speed sensor A/T (Revolution sensor) is
located on the output side of the automatic transmission. With the
two sensors, input and output shaft rpms are accurately detected.
The result is optimal shift timing during deceleration and improved
shifting.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Te;:ryal Wire color ltem Condition J:gi%gf;t
Approximately
Turbine revolu- T2y
26 v tion senscr @ - @ When engine is running at 1,000 Voltage ri§es
(Measure in AC w rpm gradually in
rangej} response to
engine speed.
Throttle position @
35 B sensor — -
(Ground)
0

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Check item

Malfunction is detected when ... ‘
(Possible cause}

- TURBINE REV

@ - 10th judgement flicker

e Harness or connectors
{The sensor circuit is open or short.)
¢ Turbine revelution sensor

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

AT-134



TROUBLE DIAGNOSIS FOR TURBINE REV
Turbine Revolution Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
[l sELECT sysTEM | PROCEDURE -
| ENGINE | CAUTION:
by ¢ Always drive vehicle at a safe speed.
i AT |
e If conducting this “DTC CONFIRMATION PROCEDURE” g
| | again, always turn ignition switch “OFF” and wait at least
| | 5 seconds before continuing. _
After the repair, perform the following procedure to confirm the WA
| | malfunction is eliminated.
| ] 1) Start engine. .
TSATO74H S/ 2) Select “DATA MONITOR” mode for “A/T” with CON- EM
SULT.
3) - Drive vehicle under the following conditions:
[l seectonamoe  [] Selector lever in “D”, vehicle speed higher than 40 km/h LG
| SELF-DIAGESULTS ] {25 MPH), engine speed higher than 1,500 rpm, throttle
v opening greater than 1/8 of the full throtile position and
I DATA MONITOR | driving for more than 5 seconds. EC
[ oTe work supPoRT | OR
T 1) Start engine.
& rive vehicle under the following conditions:
[ ECU PART NUMBER | (&) 2) Dri il . diti =B
| | Selector lever in “D”, vehicle speed higher than 40 km/h
f , (25 MPH), engine speed higher than 1,500 rpm, throttle
SAT908! opening greater than 1/8 of the full throttle position and AT
driving for more than.5 seconds.
10th judgement flicker is longer than cthers.’ 3) Perform self-diagnosis. ED
y Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No
-~ - Tools), AT-48.
—|:|_ Turbin volution
-] — = Sensore revolutic [F'A
.- Light
-Shade R
SATE35!
8
B
BT
A
EL
23X

AT-155 829



TROUBLE DIAGNOSIS FOR TURBINE REV

Turbine Revolution Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

RECORD

SAT109G

“AE R

[ TcMm HCONNEQTOH |

[

_JY
2 @

SAT059.J

% DISCONNECT
T.S.
Turbine revolution sensor
harness connector

1{2) 2,31(3)

[Q]

)

SATH73I

OK

wMONITOR +NO FAIL
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR 5km/h INSPECTION START
THRTL POS SEN 0.4v
FLUID TEMP SE 09V v
gﬁgﬁggﬁ% 5 17302:/ m CHECK TURBINE REVOLUTION SEN- NG,__ Repair or replace
TURBINE REV 672rgm SOR. turbine revolution sensor.
OVERDRIVE SW OFF E;Le\,:_to COMPONENT INSPECTION
P/N POSI SwW ON

CHECK INPUT SIGNAL.
1. Turn ignition switch to “START” position
and start engine.
2,
e Select “ECU INPUT SIGNALS™
in “DATA MONITOR” mode for
“AT" with CONSULT.
@ Read out the value of “TURBINE
REV™,
e Check the value changes
according to engine speed.
OR

»| Check harness for short or

open between TCM and
turbine revolution sensor.

Check voltage between TCM ter-
minal @ and ground.
(Measure in AC range.)
Voltage:

Approximately 1.2V
{Voltage rises graduaily in
response to engine speed.)

OK

A

Perform Diagnostic Trouble Code {DTC})
confirmation procedure, AT-155,

Y

lOK

INSPECTION END

1. Perform TCM input/
output signal inspection.

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

COMPONENT INSPECTION
Turbine revolution sensor

o Check resistance between terminals M, @ and @ .

Terminal No. Resistance
@ @ 2,200 - 2,80002
@ @ No continuity
@ €)] No continuity

AT-156




TROUBLE DIAGNOSIS FOR A/T COMM LINE

A/T Communication Line

DESCRIPTION

The ECM and TCM provide mutual communication in relation to engine output control signai (ignition timing
retard signal) during rapid standing starts/acceleration. With this consistent real-time control, the shifting feel

is substantially improved.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

i ' Judgement
Terminal Wire color Item Condition '
No. standard
47* R/L LAN —_ -
*: This terminal is connected to the ECM (ECCS control module).
ON BOARD DIAGNOSIS LOGIC
k it
Diagnostic trouble code Malfunction is detected when ... Chgc rem
{Possible cause)
: A/T COMM LINE
The ECM-A/T communication line is
Harness or connector
) . open or shorted.
@ : 12th judgement flicker

AT-157

Gl
MA
EM
LC
EG
FEe

PD

FA

831
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TROUBLE DIAGNOSIS FOR A/T COMM LINE

[m  sELECT SYSTEM

ENGINE _
Ulu

AT

|
I
|
|
]
|
|

SAT974H

[[n  SELECT DIAG MODE

O

| SELF-DIAG5SULTS

| DATA MONITOR

| DTG WORK SUPPORT

[ ECU PART NUMBER

|
l
!
|
|
)

SATO06I

AT
communication line

SATG82

A/T Communication Line (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

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

= 1)
2)

Turn ignition switch “ON".
Select “DATA MONITOR” mode for “A/T” with CON-

SULT. ,
Wait at least 6 seconds or start engine and wait for at

least 6 seconds.

OR

® 3

Turn ignition switch “ON”.

Wait at least 6 seconds or start engine and wait for at
least 8 seconds.

Periorm self-diagnosis.

Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No
Tools), AT-48.

AT-158



TROUBLE DIAGNOSIS FOR A/T COMM LINE
A/T Communication Line (Cont’d)

(Al DIAGNOSTIC PROCEDURE
. CONNECT INSPECTION START
ECM (ECCS cantrol module)@ '
@l
[ =cm IOI CONNECTOR" A4
99 CHECK CIRCUIT BETWEEN TCM AND NG_‘ Repair or replace harness
ECM (ECCS CONTROL MODULE). "| and connector between WA
RIL 1. Turn ignition switch to “OFF" position. TCM and ECM (ECCS con-
2. Check continuity between TCM terminal trol module).
@ and ECM (ECCS control module) EM
— terminal @J.
m s Continuity should exist.
Il TeMm  JolconnecTonlf
47 Perform self-diagnosis, for engine control. NGL Check ECM (ECCS control E@
Refer to EC section [“Malfunction Indicator | module). Refer to EC sec-
RIL Lamp (MIL)”, “ON BOARD DIAGNOSTIC tion [*A/T Communication
@ SYSTEM DESCRIPTION™]. Line (DTC: 0504)", FE
OK “TROUBLE DIAGNOSIS
FOR DTC P0O600").
¥
SATOS [ Perform Diagnostic Trouble Code (DTC) | NG [ 1f NG, recheck TCM pin
confirmation procedure, AT-158. | terminals for damage or
1 loose connection with har- @D
OK
i ness connector.
INSPECTION END B4
3R
ST
RS
BY
A
EL
IDX

AT-159 833



TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not Come On

SYMPTOM:

O/D OFF indicator lamp does not come on for about 2 seconds

when turning ignition switch to “ON”,

COBKNECT @
i} "HS. Vi
IL_TcMm__[of comnecTor]|
4,9, 23
[
=R
L SATO09!
E DISCONNECT
[_Tcm JofconnecTon]]
15, 48
‘
'=[ SAT910I
CONNECT m Py
€ A
TCM  |O| CONNECTOR
3
GrY
S @
= SAT108

CHECK TCM POWER SOURCE. NG [ Check the following items:
1. Turn ignition switch to "ON” position. " e 10A fuse [No. and
(Do not start engine.) , located in the fuse
2. Check voltage between TCM terminals block (J/B)]
@, @, @ ancg ground. ® Harness for short or
Voltage: Battery volage open betwsen ignition
3. Turn ignition switch to “OFF” position. switch and TCM (Main
4. Check voltage between TCM terminal harness)
@ and ground. & Ignition switch
Voltage: Battery voltage Refer to EL section
(“POWER SUPPLY
OK ROUTING").
E y
CHECK TCM GROUND CIRCUIT. NG; Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short ta power
2. Disconnect TCM harness connector. in harness or connectors.

3. Check continuity between TCM termi-
nals @9, @ and ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.

OK

y

834

CHECK LAMP CIRCUIT.

1. Turn ignition switch to “ON" position.

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

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

NG

OK

Check the following items:

» 7.5A fuse [No. [4],
located in the fuse block
(J/B]]

e O/D OFF indicator lamp
Refer to EL section
(“WARNING LAMPS”).

® 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 O/D OFF
indicator lamp and TCM

Check again. .

NG

oK

A

INSPECTION END

AT-160

1. Perform TCM input/
output signal inspection.

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




__ TROUBLE DIAGNOSES FOR SYMPTOMS

: | . 2. Engine Cannot Be Started In “P” and “N”
Position
Self-diagnosis  SYMPTOM:
start : :
® Engine cannot be started with selector lever in “P” or “N” g
position.
———————————————————— Light e Engine can be started with selector lever in “D”, “2", “1”
or “R” position. MA
{~=-— Shade . , Yes I e
o Does “ECU INPUT SIGNALS” in €8 | Check inhibitor switch cir-
SAT146BA| | \EE/ “DATA MONITOR"” show damage | cuit. Refer to “DTC E
B Vo to inhibitor switch circuit? PO705", AT-79.
OR -
Infiibitor switch 1S, . LG
' Inhibitor switch hamess Does self-diagnosis show damage '
connector (E118), - .
~ _ @ to inhibitor switch circuit? Ee
(3[5]10]8Y
Z18[9] / No
3 5,6,7,8,9,10
E , FE
Eﬂ Check for short or open of inhibitor switch NGk Repair or replace inhibitor
bo o 2-pin connector. Refer to "COMPONENT 71 switch, AT
e saTo514 | INSPECTION”, AT-82.
OK
y PD
Check starting system. Refer to EL sec- NG¥ Repair or replace damaged
tion (“System Description”, “STARTING "] parts. EA
SYSTEM").
OK
y
INSPECTION END

BR

3. In “P” Position, Vehicle Moves Forward Or &7
Backward When Pushed |
SYMPTOM: 28

Vehicle moves when it is pushed forward or backward with
selector lever in “P” position.

BT
Check parking components. Refer to NG‘ Repair or replace damaged
“Parking Pawl Components”, AT-256, "| parts.
> OK A
SAT133B r
INSPECTION END : BL
10X

AT-161 835
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TROUBLE DIAGNOSES FOR SYMPTOMS

1
Self-diagnosis
start

|-—— Shade
SAT146BA

4. In “N” Position, Vehicle Moves

SYMPTOM:

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

tion.

Does "ECU INPUT SIGNALS™ in
“DATA MONITOR"” show damage

Yes
I

Check inhibitor switch cir-

7| cuit. Refer to “DTC

“P" position

Lock nut
SATS78I

SATG3EA

SAT171B

to inhibitor swilch circuit? PO705”, AT-79.
OR
@ Does self-diagnosis show damage
to inhibitor switch circuit?
No
i B]
Check control linkage. Refer to AT-197, NG_ Adjust control linkage.
-197.
oK Refer to AT-19
) 2
Check A/T fluid fevel again. NG | Refill ATF.
OK
D)
L4
1. Remove oil pan. NG_ 1. Disassemble A/T.
2. Check A/T fluid condition. 2. Check the following
OK items:
® Forward clutch assembly
® QOverrun clutch assembly
® Reverse clutch assembly
Y
Check again. NG_ 1. Perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
v terminals for damage or

INSPECTION END

AT-162

loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

Throttle position sensor 5. Large Shock. “N”’ — “R’ Position
circuit

SN S A/T fluid temperature SYMPTOM:

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

Solf-diagnoss Line pressure

start zic:lceul};:ud valve Gl

- —-Light Does self-diagnosis show damage to AT | Y8 [ Check damaged circuit.
fluid temperature sensor, line pressure "| Refer to “DTC P0O710, MA
solenoid valve or throttle position sensor P0745 or P1705”, AT-83,
——- Shage 1 | circuit? 125 or 137.
SATS79I No EM

Check throttle position sensor, Refer to NG Repair or replace throttle LG
EC section ["Throttle Position Sensor | position sensor.
{DTC: 0403)", “TROUBLE DIAGNCSIS BC
FOR DTC P0120"). -

OK
PP harness connector
ST

Throttle position sensor\ : r .

ha{rqess ey % Check line pressure at idle with selector NG | 1, Remove control valve

AN T p ol 1
lever in “D” position. Refer to “PRES- assembly. Refer to

SURE TEST”, AT-60. AT-195.

OK 2. _Check the following BED
items:

#® Valves to control line
pressure {Pressure regu- EA
lator valve, pressure
modifier valve, pilot

valve and pilot filter}
¢ Line pressure solenoid
valve
v BR
SATRIA check again, NG | 1, perform TCM input/

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

OK

A4
INSPECTION END

AT-163 837



TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”

Position
SYMPTOM:

Vehicle does not créep backward when selecting “R” position.

Check A/T fluid level again.

NG

P
»

Refill ATF.

SATE38A E y

OK

and “R'

®

NG in both “1”
' positions

Check stall revolution with selector lever
in “1" and “R" positions.

SAT483G

OK
OK in “1™ position
¥NG in “R” position

1. Remove control valve assembly.
Refer to “"ON-VEHICLE
SERVICE”, AT-195.

2. Check the following items:

& Valves t¢ 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

¢ Torgue converter

& Reverse clutch assembly

& High clutch assembly

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-195,

2. Check the following
items:

® Valves to conirol line
pressure (Pressure regu-
lator valve, pressure
modifier 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

* Low one-way clutch

Eal

SAT494G

y

SAT171B

838

INSPECTION END

AT-164

y NG T
»| 1. Remove control valve
Check line pressure at idle with selector assembly. Refer to “ON-
lever in “R” position. Refer to “PRES- VEHICLE SERVICE”,
SURE TEST™, AT-60. AT-195.
2. Check the following
OK items:
& Valves to control line
pressure (Pressure regu-
E i lator valve, pressure
, modifier valve, pilol vaive
1. Remove oil pan. and pilot filter)
2. Check A/T fluid condition. @ Line pressure solenoid
: valve
NG OK 3. Disassemble A/T.
4. Check the following
item:
@& ¢ il pump assembly
y
- NG !
Check again. »| 1. Perform TCM input/
output signal inspection,
OK 2. 1f NG, recheck TCM pin

terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

SATG3BA

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

Or “1” Position

SAT493G

SAT494G

SAT171B

SYMPTOM:
Vehicle does not creep forward when selecting “D”, “2” or “1”
position.
Check AT fluid level again. NGr Refill ATF.
CK
®
B; , l
Check stall revolution with selector lever in NG_ 1. Remove control valve
“D” position. Refer to “STALL TEST”, AT-57. assembly. Refer to
AT-185.
OK 2. Chetk the following
items:
® Valves to control line
Y pressure (Pressure
Check line pressure at idle with selector lever reguiator valve, pres-
in “D" position. Refer to “PRESSURE sure modifier valve,
TEST”, T-60. pilot valve and pilot
filter)
OK NG e Line pressure sole-
y noid valve
1. Remove control valve assembly. 3. Disassemble A/T.
Refer to AT-195. 4. Check the following
2. Check the following items: items:
® Valves to control line pressure # Oil pump assembly
(Pressure regulatar valve, pressure ¢ Forward clutch
modifier valve, pilot valve and pilot assembly
filter) * Forward one-way
® Line pressure solenoid valve clutch
3. Disassemble A/T. ® Low one-way clutch
4. Check the following item: » Low & reverse brake
® Qil pump assembly assembly
e Torgue converter
D) ¥ NG
1. Remove oil pan; - —®
2. Check A/T fluid conditian.
OK
A
} NG :
Check again. p| 1. Perform TCM input/
output signal inspec-
OK tion.
2. If NG, recheck TCM
¥ pin terminals for

INSPECTION END

AT-165

damage or loose
connection with har-
ness connector.

WA

EM

LC

E®

FEE"

PD

FA

Sl

RS

BT

HA

839



TROUBLE DIAGNOSES FOR SYMPTOMS

‘8. Vehicle Cannot Be Started From D,

~3 A 4 ‘. Vehicle speed sensors
P T/ MR circui SYMPTOM:
LN Shift solenoid valve . .
Sei-diagnoss A circuit Vehicle cannot be started from D, on Cruise test — Part f1.
start onih sotenold valve || 1s 6. Vehicle Does Not Creep Backward In No | &6 to 6. Vehicle Does Not
b Light “R” Position OK? "| Creep Backward In “R”
Position, AT-164.
Yes
..... . 1 _-Ue () Shade 4 Yes
Vehicle speed senscr » A/T Does self-diagnosis show damage to .| Check damaged circuit.
{revolution sensor) circuit vehicle speed sensor-A/T (revolution "1 Refer to *DTC PO720,
SATEEEI| | sensor), shift solenoid valve A, B or PO750, PO755 or VHCL
vehicle speed sensor-MTR after cruise SPEED SEN-MTR”, AT-87,
test? 129, 133 or 151.
No
E :
Check throtile position sensor. Refer to NG._ Repair or replace throttle
EC section {“Throttle Position Sensor "| position sensor.
{DTC: 0403)”, “TROUBLE DIAGNOSIS
aness connector FOR DTC P0120"].
Throttle position senso@ 0K
harness connector \
WE S =0 v
SATSS9I [ Check line pressure at stall point with NG.h
selector lever in “D” position. Refer to "1 1. Remove control valve
“PRESSURE TEST", AT-60. assembly. Refer to
AT-195.
OK 2. Check the following
items:
Dl L NG | o shift valve A
1. Remove oil pan. | ® Shift valve B
2. Check A/T fluid condition. e Shift solenoid valve A
e Shift solerioid valve B
OK e Pilot valve
h J & Pilot filter
1. Remove control valve assembly. Refer 3. Disassemble A/T.
to AT-195. 4, Check the following
2. Check the following itemns: items:
e Shift valve A # Forward clutch assembly
# Shift valve B e Forward one-way clutch
® Shift solenoid vaive A e Low one-way clutch
® Shift solenoid valve B ® High clutch assembly
e Pilot valve # Torque converter
o Pilot filter & Oil pump assembly
OK OK
A 4
Ch . NG .
eck again. o 1. Perform TCM input/
i’ output signal inspection.
SAT171B OK 2. 10f NG, recheck TCM pin
¥ terminals for damage or
INSPECTION END loose connection with
harness connector.
840 AT-166




TROUBLE DIAGNOSES FOR SYMPTOMS

]
Self-diagnosis
start

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

Kickdown: D, — D,
SYMPTOM:

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

A/T does not shift from D, to D, when depressing accelerator

pedal fully at the specified speed.

.'/_‘Ilé RN/

v
harness connactor

“Throttle position switch
harness connactor
£

4
i Threttle position sensor);\\

NN T

INSPECTION END

AT-167

—————— Light
N
Are 7. Vehicle Does Not Creep Forward In ° »| Goto 7. Vehicle Does Not
) —— Shade “D, “2” Or “1"” Pasition and 8. Vehicle Creep Forward In “D”, “2”
‘ Cannot Be Started From D, OK? Or “1” Position and 8.
SAT146BA Vehicle Cannot Be Started
Yes From D,, AT-165, 166.
N Yes
Does “ECU INPUT SIGNALS” in »| Check inhibitor switch cir-
“DATA MONITOR” show damage cuit. Refer to “DTC :
to inhibitor sgiéch circuit? PG705", AT-79.
"ﬁ’. Does self-diagnosis show damage
A3/ 1o inhibitor switch circuit?
T~
% No
—\\ v NG
Check vehicle speed sensor-A/T (revolu- »| Repair or replace vehicle
tion sensor} and vehicle speed spead sensor-A/T (revoiu-
sensor-MTR circuit. Refer to “DTC PO720 tion sensor) and vehicle
and VHCL SPEED SEN-MTR”, AT-87, speed sensor-MTR circuits.
151.
OK
= : NG
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttie Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O1207).
OK
SAT171B
- NG
1. Remove oil pan. »| 1. Remove control vaive.
2. Check A/T fluid condition. Refer to AT-195.
: 2. Check the following
QK items;
¥ & Shift valve A
1. Remove control valve. Refer to AT-195. : g,’rgtt 33:52‘)[(1 valve A
2. Check the following items: e Pilot filter
. gmt vallve A S vaive A 3. Disassemble A/T,
® Shift solenoid vaive 4. Check the following
 Pilot valve items:
® Pilot fitter ® Servo piston assembly
¢ Brake band
OK OK| e Qil pump assembly
r
. NG .
Check again. »! 1. Perform TCM input/
output signal inspection.
oK 2. If NG, recheck TCM pin
y terminals for damage or

loose connection with
harness connector.

WA

EM

LG

EC

[Flg

PD

FA

RA

RS

BV

A

EL

841



TROUBLE DIAGNOSES FOR SYMPTOMS

o

Self-diagnosis
start

10. A/T Does Not Shift: D, — D,

ot T

-

harness conne
e RN

Throttle position sensor/,_\
harness connactor §
e SN

842

AT-168

SYMPTOM:
A/T does not shift from D, to D; at the specified speed.
Are 7. Vehicle Does Not Creép Forward In | N© | Goto?7. Vehicle Does Not
“Dr, “2” Or “1” Position and 8. Vehicle | Creep Forward In “D”, “2"
“““““““ Light Cannot Be Started From D, OK? Or “1” Position and 8.
v Vehicle Cannot Be Started
e From D,, AT-165, 166.
{~—— Shade '
r
— . Does “ECU INPUT SIGNALS” in | Y€ | Check inhibitor switch cir-
“DATA MONITOR” show damage "I cuit. Refer to “DTC
to inhibitor switch circuit? PO705", AT-79.
- OR .
@ Does seli-diagnosis show damage
to inhibitor switch circuit?
No
ctor -
Chack throttie position sensor. Refer to NGL Repair or replace throttle
EC section [“Throtile Position Sensor "] position sensor.
(DTC: 0403}, “TROUBLE DIAGNOSIS
FOR DTC P01207].
OK
y
1. Remove oil pan. NG__ 1. Remove control valve
2. Check A/T fluid condition. g assembly. Refer to
AT-195.
rOK 2. Check the following
1. Remove control valve assembly. Refer itemns:
to AT-195. L ] Shjft Va|Ve B
2. Check the following items: * Shift solenoid valve B
SATI71B ® Shift valve B ¢ Pilot valve
® Shift solenoid valve B ® Pilot filter
e Pilot valve 3. Disassemble A/T
e Pilot filter 4. Check the following
items:
OK OK| e Servo piston assembly
- & High clutch assembly
e Oil pump assembly
r
Check again. NG_ 1. Perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
4 terminals for damage or
INSPECTION END loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

Revolution sensor
Vehicie speed gengsor

\\\!/é

- T
<2 NN

AT fluid

Shift solenoid valve A
Shift solenoid valve B

11. A/T Does Not Shift: D, — D,

SYMPTOM:

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

Self-diagnosis . .
start temperature sensor e A/T must be warm before D; to D, shift will occur. al
~-Light Are 7. Vehicle Does Not Creep Forward In | 0 »{ 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. MA
Vehicle Cannot Be Started
i Light Yes From D,, AT-165, 166.
SAT580] B
. ] r
=B Does seli-diagnosis, after crulse Yes= Check damaged circuit.
oo test, show damage to any of the Refer to “DTC PO705, LG
- ¥ ™, following circuits? P0710, P0O720Q, PO750,
& |nhibitor switch PO755 or VHUL SPEED
é? ® Overdrive control switch SEN-MTR”, AT-79, 83, 87, E@
o A/T fluid temperature sensor 129, 133 or 151.
AN e Revolution sensor
‘SLThrotlle position swnch @ Shift solencid valve A or B
: _ j > E%_["fss connector \ * Vehicle speed sensor EE
Throtile position sensor'\ No
harness connecmr \
N NN = | | -
SATSESH Check throftle position sensor. Refer to NG.__ Repair or replace throttle
EC section [Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS BD
FOR DTC P0120"].
OK
I (A
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. "l assembly. Refer to
AT-195.
OK 2. Check the following
y iterns:
1. Remove control valve assembly. Refer e Shift valve B BR
SATIT1B 10 AT-105. - - \%.Ir‘?;run clutch control
2. Check the following items: . )
e Shift valve B g ftems ® Shift solenoid valve B S
e Overrun cluich control valve ® Pilot valve
® Shiit solencid valve B ® Pilot filter
e Pilot valve 3. Disassemble A/T.
o Pilot filter 4. Gheck the foltowing B
items:
OK & Servo piston assembly
OK| e Brake band _
- e Torque converter BY
¢ Oil pump assembly
v HA
Check again. NG..__ 1. Perform TCM input/
output signal inspection.
CK 2. if NG, recheck TCM pin EL
r terminals for damage or
loose connection with
INSPECTION END harness connector. DX
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TROUBLE DIAGNOSES FOR SYMPTOMS

\\ll"‘¢

—
P N

Self-diagnosis
start

Torque converter clutch
sclenoid valve

12. A/T Does Not Perform Lock-up

SYMPTOM:

A/T does not perform lock-up at the specified speed.

INSPECTION END

AT-170

Does self-diagnosis show damage to Yes | Check torque converter
torque converter clutch solenoid valve cir- "| clutch solenoid valve cir-
cuit after cruise test? cuit. Refer to “DTC
PO740", AT-114.
No
SATS811
= y
E/ Check throttle position sensor. Refer to NG; Repair or replace throttie
EC section [*Throttle Position Sensor "| position sensor.
{DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC PO120".
' £
s OK
) Throttle position switch_\\ 3
p “h 1 .
f S w@?ﬁiﬂ?ﬁ%ﬁ 1. Remove control valve. Refer to AT-195. NG= Repair or replace damaged
:hmt“e position Se”SOr—\ 2. Check following items: parts.
arQESS gonnecior % ® Torque converter clutch control valve
R N N :
saTssall | ® Torque converter relief valve
e Torque converter clutch solenoid valve
¢ Pilot valve
@ Piiot filter
OK
Check again. NG | 4. perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
] terminals for damage or

loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

~ NS
<N
Self-diagnosi

start

Engine speed signal

Light

{—-Shade

SATSH82I

SAT171B

"

Self-diagnosis
start

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

SYMPTOM:
AIT does not hold lock-up condition for more than 30 seconds.
. - h( . .
Does self-diagnosis show damage to es¥ Check engine speed signal
engine speed signal Circuit after cruise circuit. Refer to “DTC
test? P0725", AT-90.
No
8] y NG
1. Remove il pan. >
2. Check A/T fluid condition. 1. Remove control valve
i assembly. Refer to
4 OK AT-195.
2. Check the following
1. Remove cantrol valve assembly. Refer items;
to AT-195. e Torque converter clutch
2. Check the following items: control valve
& Torque converter clutch control valve ¢ Pilot valve
e Pilot valve ® Pilot filter
¢ Pilot filter 3. Disassemble AT,
4. Check torque converter
OK OK and oil pump assembly.
F
. NG :
Check again. p| 1. Perform TCM input/
ouiput signal inspection.
QK 2. if NG, recheck TCM pin
y terminals for damage or
loose connection with
INSPECTION END harness connector.

14. Lock-up Is Not Released

SYMPTOM:

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

Does “ECU INPUT SIGNALS" in
D/ “DATA MONITOR” show damage to
closed throttle paosition switch cir-

Yes

[

Check closed throtile posi-

7| tion switch circuit. Refer to

“DTC P1705", AT-137.

lOK

INSPECTION END

———————————————————— Light cuit?

OR

}___ Shade Does self-diagnosis show damage

‘ to closed throttie position switch

SAT146BA cireuit?
i No
. NG -
Check again. | 1. Perform TCM input/

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

AT-171

MA

EM

LC

E®

FE

PD

FA

BR

RS

B

A

EL

845



TROUBLE DIAGNOSES FOR SYMPTOMS

—~
PN

Self-diagnosis

start QOverrun clutch

solenoid valve

harness connector
t‘- ~ {_"‘\'Q

Throttle position sensor\
" harness connector _\
N N

15. Engine Speed Does Not Return To Idle
(Light Braking D, — D,)
SYMPTOM:

e Engine speed does not smoothly return to idle when A/T
shifts from D, to D,.

e Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF.

¢ Vehicle does not decelerate by engine brake when shifting

A/T from “D"” to “2"” position.

SAT171B

846

Does self-diagnosis show damage to Yesr Check overrun clutch sole-
overrun cluich solenoid valve circuit after noid valve circuil. Refer to
cruise test? “DTC P1760", AT-143.
No
B :
Check throttle position sensor. Refer to NG_ Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO120™. :
OK
1. Remave oil pan. NG= 1. Remove cantrof valve
2. Check A/T fluid condition. assembly. Refer o
AT-195.
OK 2. Check the following
y items:
1. Remove control valve assembly. Refer ¢ Overrun clutch control
to AT-195. valve utch reduc
2. Check the following items: ¢ Overrun clutch reducing
& Overrun clutch control valve valive h soleno
e Overrun clutch reducing valve ¢ Oa:ﬁramn clutch solenoid
® Overrun clutch solenoid val v
un i c valve 3. Disassemble A/T.
OK . 4. Check the following
OK items:
h e QOverrun cluich assembly
& Oil pump assembly
¥
. NG .
Check again. p 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
r terminals for damage or
loose conneclion with
INSPECTION END harness connector.
AT-172



TROUBLE DIAGNOSES FOR SYMPTOMS

Does sel{-diagnosis show damage
to overdrive control switch circuit?

®

No

r

Go to 10. AT Doses Net Shift: D, -» Dy,
AT-168.

AT-173

N7 venicis specd sensor- | 16- Vehicle Does Not Start From D,
P </ MR cirui SYMPTOM:
SLNN Shift solenoid valve - ]
Sel-diagnosis A circuit Vehicle does not start from D, on Cruise test — Part 2.
start Shift solenoid valve
T B circuit ]
i === Light Does self-diagnosis show damage to Yes | Check damaged circuit.
vehicle speed sensor-A/T (revolution | Refer to “DTC PO720,
3 sensor), shift solenoid valve A, B or P0O750, PO755 or VHCL
""" Vonicle speed sensor- AT ¢ || vehicle speed sensorMTR after oruise SPEED SEN-MTR", AT-87,
{revolution sensor} circuit test? 129, 133 or 151.
SATES6I
No
y
Check again. NGh 1. Perform 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-166. harness connector.
17. AIT Does Not Shift: D, — D3, When
L] Overdrive Control Switch “ON” — “OFF”
Self-diagnosis SYM PTOM .
Start AIT does not shift from D, to D, when changing overdrive
control switch to “OFF’’ position.
_________________ — - Light Does “ECU INPUT SIGNALS” in | Y88 | Check overdrive control
“DATA MONITOR” show damage "| switch circuit. Refer to
\ to overdrive contral switch circuit? AT-175.
{-—— Shade
OR
SAT146BA

VA
EM
LG
EC
FE
PD
FA
BR
ST
RS
BT
A

EL

847



TROUBLE DIAGNOSES FOR SYMPTOMS

18. A/T Does Not Shift: D; — 2,, When Selector
L] Lever “D” — “2” Position
Self-diagnosis SYMPTOM:
stant , AIT does not shift from D, to 2, when changing selector lever
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
\ sh to inhibitor switch circuit? PO705", AT-79.
{--— Shade oR

SAT146BA

@ Does self-diagnosis show damage
to inhibitor switch circuit?

No

r

Go to 9. A/T Does Not Shift: D, — D, Or
Does Not Kickdown: D, — D,, AT-167.

19. A/T Does Not Shift: 2, — 1,, When Selector
,: Lever “2” — “1” Position
Self-diagnaosis SYMPTOM:
ik A/T does not shift from 2, to 1, when changing selector lever
from “2” to “1” position.
______________ L ——- Light Does “ECU INPUT SIGNALS” in Yes.; Check inhibitor switch cir-
“DATA MONITOR” show damage cuit. Refer to “DTC
to inhibitor switch circuit? PO705", AT-79.
|- —— Shade A OR-
SAT146BA .‘;;‘::"'. Does seif-diagnosis show damage
&y to inhibitor switch circuit?
® |g w
r NG "1, Pertorm TCM input
Check again. output signal inspection.
@ 2. If NG, recheck TCM pin
lOK terminals for damage or
loose connection with
INSPECTION END harness cennector.
SAT778B

848 AT-174



TROUBLE DIAGNOSES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine
Brake
SYMPTOM:

Vehicle does not decelerate by engine brake when shifting @l
from 2, {1,) to 1,.

Is 6. Vehicle Does Not Creep Backward In No I Go to 6. Vehicle Does Not _
“R” Position OK? ™ Creep Backward In “R” VA
Yo Position, AT-164.

y EM

Go to 15. Engine Speed Does Not Return
To Idle (Light Braking D, — D), AT-172.

LG
EE
FE
o Tarbine revalotion 21. TCM Self-diagnosis Does Not Activate D)
evolution sensor sensor 4 (Inhibitor, Overdrive Control and Throttle
/ Position Switch Circuit Checks) =4
SYMPTOM:

O/D OFF indicator lamp does not come on in TCM self-diag- AA
nostic procedure even the lamp circuit is good. :

DESCRIPTION u
e [nhibitor switch EBR

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

o Qverdrive control switch
Detects the overdrive control switch position (ON or OFF) and
sends a signal to the TCM. BS
e Throttle position switch
Consists of a wide open throttle position switch and a closed
throttle position switch. BT
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 A
AN signai to the TCM when the throttle valve is fully closed. :
SATS58I )
= ElL
(DX

p @’phamess connector
S )

K Sl
¥ - Throtile positién senso%
harness connector \
WEE™ 0

AT-175 849
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TROUBLE DIAGNOSES FOR SYMPTOMS

aMONITOR #NOC FAIL E}
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkin/h
THRTL POS SEN 0.4v
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4Y
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
PIN POS| SW ON
R POSITION SW  OFF
RECORD |

SATO76H

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

€ ®

Il TCcmMm

T CONNECTQRH

16,17, 18,19, 20
— L TP,

)

SAT9121

CHECK

1.

. Select “ECU INPUT SIGNALS”

INHIBITOR SWITCH CIRCUIT,
Tumn 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 properly.

— OR

NG

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

. Check voliage between TCM
terminals @, @, 9, 4@, Gand
ground while moving selector
lever through each paosition.

Voltage:
B: Battery vollage
o:ov
Terminal No.
Lever position

@ @ @@ |@®
P, N B 0 0 0 0
R o | B|l0o{o0 0
D o] 0 8 0 0
2 ocjojo|BY|O
1 0 0 4] 0 B

lox
@
{Go to next pags.)

AT-176

Check the following items:

o 10A fuse [No. [18],
located in the fuse block
(J/B)]

o |nhibitor switch (Refer to
“Components
Ingpection”, AT-179.)

# Harness for short or
open between ignition
switch and inhibitor
switch (Main harness)

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

# Ignition switch
Refer to EL section
(“POWER SUPPLY
ROUTING"}.




~ TROUBLE DIAGNOSES FOR SYMPTOMS

“MONITOR «NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4v
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW 0N
R POSITION SW  OFF

! RECORD

SATO76H

"21. TCM Sell-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont'd)

®

OVERDRIVE
ON/OFF >

I‘Lﬂu_s. &‘j}

| Tocm  JolconnecTor]|
' ' 39

Gy

=

SATB44IA

CHEGK OVERDRIVE GONTROL
SWITCH CIRCUIT.

1. Turn ignition switch to “ON”

position.
(Do not start engine.)

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

3. Read out “OVERDRIVE
SWITCH”.

Check the signal of the over-
drive contral switch is indicated
properly.
{Cverdrive cantrol switch “ON”
displayed on CONSULT means
overdrive “OFF”.)

OR

NG

@1.

Turh ignition switch to "ON”
position.

{Do nat start engine.)

2. Check voltage between TCM
terminal & and ground when
overdrive control switch is “ON”

and “OFF”.
Switch position Vollage
ON Battery voltage
OFF 1V or less

lOK

{Go to next page.}

AT-177

.| Check the following items:

® Qverdrive control switch
Refer to “Components
Inspection”, AT-179.

# Harness for short or
open between TCM and
overdrive control switch
(Main harness)

# Harness of ground circuit
for overdrive control
switch (Main harmess)
for short or open

EM

LG

EC

PD

FA&

BR

.

851



TROUBLE DIAGNOSES FOR SYMPTOMS

Y MONITOR ¥ NOFALL [Z]
D POSITION SW OFF

2 POSITION 8W OFF

1 POSITION SW OFF

ASCD « CRUISE OFF

ASCD « OD CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON

W/O THRL/P-SW OFF

| RECORD |
SATI63H

of conneECTOR]|
21

TCM
14

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

GY/L

12

W/R

SAT9451A

852

CHECK THROTTLE POSITION SWITCH | NG | Check the following items:
CIRCUIT. "  10A fuse [No. (1§],
1. Turn ignition switch to "ON” located in the fuse block
position. (J/B))
(Do not start engine.) * Throttle position switch
2. Select “ECU INPUT SIGNALS” Refer to “Compaonents
in “DATA MONITCR” mode for Inspection”, AT-180.
“AT” with CONSULT. ® Harness for short or
3. Read out “CLOSED THL/SW” open between ignition
and “W/O THRL/P-SW” switch and throtle posi-
depressing and releasing accel- tion switch (Main har-
erator pedal. ness)
Check the signal of throttle posi- e Harness for short or
tion switch is indicated properly. open between throttle
) position switch and TCM
Accelerator Data monitor (Main hamess)
pedal condi- GLOSED W/O THRL/ ® Ignition switch
ton THUSW P-sw Refer to EL section
Released ON OFF ("POWER SUPPLY
ROUTING").
dopessas | OFF on
OR
@ 1. Turn ignition switch to “ON*
position.
(Do not start engine.)
2. Check voltage between TCM
terminals @, @ and ground
while depressing, and releasing
accelerator pedal slowly. (After
warming up engine)
Accelerator Voltage
pedal condi- | Tgrminal No. | Terminal No.
tion @ . @
Released Battery voft- 1V or less
age
de;l):rl:al;ied iV orless Ba“zgevon-
QK
X
Perform self-diagnosis again after driving NG_ 1. Perform TCM inpui/
for a while. " output signal inspection.
2. If NG, recheck TCM pin
OK .
terminals for damage or
A loose cannection with
INSPECTION END harness connector.
AT-178




TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
ciscomecr Position Switch Circuit Checks) (Cont’d)

COMPONENT INSPECTION

Ovardrive control switch

harness connector Overdrive control switch @l
/ m e Check continuity between two terminals.
5 Switch position Continuity MIA
[Q] ON No
Yi
SAT518| OFF s "=

Inhibitor switch

1. Check continuity between terminals @ and @ and between LG
terminals @ and ® ,® , @, ® , ®, @ while moving manual
shaft through each position.

EG
Lever position Terminal No.
P T —@ @ —@ BE
R @ —
N @ —@ @ —
Manual shaft
SATS17GB D @ —
% DISCONNEGCT 2 @ — @ P@
Inhibitor switch T.S. EE_-:] ! @ -6
Inhibitor switch harness
connector, ) Fﬂ
510
s 9
3 5,6,7.8.9,10 E]A
. .J . BR
ke SAT051J

2. It 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-197.

RS
Manual control ’
linkage T
/A
AT Y P 4. If NG on step 2, remove inhibitor switch from A/T and check FL
N EIEIWY, Ts. continuity of inhibitor switch terminals. Refer to step 1.
R Inhibitor switch 5. It OK on step 4, adjust inhibitor switch. Refer to AT-197. %
harness connector 6. If NG on step 4, replace inhibitor switch.

L

SATOE3.

AT-179 853



TROUBLE DIAGNOSES FOR SYMPTOMS

A€

Throttle position swilch
harness connector

oE

Q]

SATS211
E DIGCCNMECT
TS.
Throttle position switch
harness connector
6
7
SAT102d

854

21. TCM Seli-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’'d)

Throttle position switch
Closed throttle position switch (idle position)
® Check continuity between terminals ® and @ .

Accelérator pedal condition Continuity
Released Yes
Depressed No
e To adjust closed throttle position switch, refer to EC Sectiqn
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic
Inspection™).

Wide open throttle position switch
e Check continuity between terminals ® and @ .

Accelerator pedal condition Continuity
Released No
Depressed Yes
AT-180



TROUBLE DIAGNOSES — A/T Shift Lock System

A/T Shift Lock System
INPUT/OUTPUT SIGNAL FLOW

Ignition signal >
Brake signal (Stop lamp switch} . ) »| Shift lock solenocid
—*| Shift lock
control unit
Detention switch signal » Key lock solenoid

Key switch

L

SHIFT LOCK SYSTEM ELECTRICAL PARTS LOCATION

Key lock solenoid,

il

YA

Steering column
\/U /

Key lock solenoid
and key switch

/1\‘ : . Steering column’
oo TR

Emergency lever: Used only in case of emergency (when the battery runs down and the ignition key cannot
be removed from the key cylinder).

DESCRIPTION

® The electrical key interlock mechanism also operates as a shift lock:
With the key switch turned to “ON”, the selector lever cannot be shifted from “P” {parking) to any other
position unless the brake pedal is depressed.
With the key switch turned to “OFF” or with the key removed, the selector lever cannot be shifted from
“P” to any other position. The key cannot be removed unless the selector lever is placed in “P”.

e The shift lock and key interlock mechanisms are controlled by shift iock control unit.
The shift lock contro! unit sends each ON-OFF signal to the shift lock solenoid and the key lock solenoid.
Then the shift lock solenoid operates the lock lever to hold the shift lever in “P” position.
And the key lock solenoid operates the stopper to prevent removing the ignition key from the key cylinder.

. y /
Shift lock release
knob cover SATS84!

harness connector

AT-181

€l

VA

=

LG

EG

RS

BT

HA

EL

855



TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram

AT-SHIFT-01
IGNITION SWITCH 1
ON or START BATTERY
! - FUSE '
Refer to EL-POWER.
% 7.5A % 154 % 20A %EJ)CK efe
2 . 0|2 . @
183 1EEY] B |
RIG RIY LB
I
/ e
DEPRESSED | SwiTCH
- gis @ /B mpp To EL-TAFLID
RIG 2]
=1l L'H
JOINT
CONNECTOR-3
M53
L/B
L
RIG %] Iz |

JOINT
CONNECTOR-1
M51

\

-
2
Sl] L[S
= -

RG LB
I ; - SHIFT
IGN SW P BAT (+) SHIET
CONTROL
UNIT
M18

a|—=

4]3
12l11]10l9] 8] 16

=
LTTaT2 2 2 3 3138 ]3] (usD)
G

856 AT-182

L1 O
(AN EEEEER G
W B L

Refer to last page (Foldout page).

TAT093



TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram (Cont’d)

BATTERY
i |

1

]

¥

31

KEY LOCK
SOLENOID
OFF TON ' |

KEY
AND
KEY

LNy X R
GY/L L G/R
Y/R L Ly

®

M14

l L

¥/R

Tl el (ol

FUSE BLOCK
g 10A (J/B) Refer to EL-POWER.

SWITCH
LOCK

SOLENOID

AT-SHIFT-02

DETENT  DETENT
Sw sw
(SHIFT) (KEY)

SHIFT
LOCK

UNIT
GND(-}

* KEY KEY KEY
sW LgOCK LOCK
L SOL
LOSC'-P|(IFS1(-JL LOCK(+) UNLOCK{+)
LOCK{+}
[N
Y/R UB*

DETENTION DETENTION
(SQ{EI\}I’)CH SWITCH Sy BEvICE
(SHIFT)  /OTHERS SOLENOID
OFF = ‘T

G/wW GfY

r

&

L)
B

JOINT
CONNECTOR-11

CONTROL

—
(e}
%]
—_

alal=" ==
1zlifio]a]s] [6ls Mg 8l7]ls[5]4]2

[11z]al4]

g SRy
ay

AT-183

M38

Refer to last page {Foldout page).

Ee8). @12

d

TATO63

857



TROUBLE DIAGNOSES — A/T Shift Lock System

B

“ME ®

Shift lock control unit
harness connector (18)

]

T4]
LILTTTFTTH
,UB
o ®

= SATS85I

o

Shift lock control unit

harness connector (118)

e

’er
1S @

SAT588I

DISCONNECT
A€ &

Shift lock control unit
harness connector (M18)

b= > T
[ IsT T 1]

[@] B

SAT587I

858

Diagnostic Procedure 1
SYMPTOM:

Selector lever cannot be moved from “P” position when apply-
ing brake pedal. It can be moved when releasing brake pedai.
Selector lever can be moved from “P” position when key is

removed from key cylinder.

CHECK POWER SOURCE. NG | Check the following items:
1. Turn ignition switch to “OFF” position. 1. Harness for short ar
2. Check voltage between shift lock control open between battery
unit harness terminal @ and ground. and shift lock contral unit
Battery voltage should exist. harness terminal (&
Gk 2. 20A fuse [No. 28],
located in the fuse block
(J/B)]
B
NG | Check the following items:

CHECK IGNITION SIGNAL.

1. Turn ignition switch to “OFF" position.
2. Check voltage betwsen shift lock control
unit harness terminal & and ground.

ov

3. Turn ignition switch from “OFF* to “ON”
position.
(Do not start engine.)

4. Check voltage between shift lock control
unit harness terminal @ and ground.

Battery voltage should exist.

OK

Y

1. Harness for short or
open between battery
and shift lock control unit
harness terminal &

2. 7.5A fuse [No. B2},
located in the fuse block
{(J/B)]

3. Ignition switch

CHECK GROUND CIRCUIT FOR CON-

TROL UNIT.

1. Turn ignition switch from “ON” to “OFF”
position.

2. Disconnect shift lock controt unit har-
ness conhnector.

3. Check continuity between shift lock con-
tral unit harness terminal & and
greund.

Continuity should exist.

NG

OK

AT-184

Repair harness or connec-
tor.




TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure 1 {Cont’d)

PHEA § G B

Shift lock contrel unit
harness connector {418)

®
D,
CHECK INPUT SIGNAL NG | Check key switch.
(KEY SWITCH). "| (Refer to “Cemponent
1. Reconnect shift lock control unit harness Check”, AT-194.)
connector.
2. Remove key from ignition switch.
3. Check voltage between shift lock control
unit terminal G and ground.
ov
OK
NG | Check the following items:

1. Insert key into ignition switch.

2. Check voltage between shift lock control
unit harness terminal (& and ground.
Battery voltage should exist.

SATO061J

OK

I

> 1. Harness for short or

open between shift lock
control unit harness ter-
minal i) and key switch
harness terminal @

2. Harness for short or
open between key switch
harness terminal 3 and
10A fuse [No. (28],
located in the fuse block

- (J/B}]

3. Key switch (Refer to
“Component Check”,
AT-194.)

SATB36E

o]

e

Shift lock control unit
harness connector (Mi8)

AESuwREE

CHECK INPUT SIGNAL

(DETENTION SWITCH - SHIFT).

1. Turn ignition switch from “OFF" ta “ON”
position
(Do not start engine.)

2. Sel selector lever in “P” position and
release selector lever button.

3. Check voltage between shift lock control
unit harness terminal & and ground.
oV

NG

SATS89!

OK

-
-

AT-185

Check detention swilch

" | - shift.

{Refer to “Component

Check”, AT-193.)

MIA
EM
LC
EC
FEe
FD
FA

RS

BT

859
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TROUBLE DIAGNOSES — A/T Shift Lock System

=

Brake pedal

’GIW
ey

Shift iock control unit
harness connector (Mig)

U] =11
HEEEN f

SAT580I

Diagnostic Procedure 1 (Cont’d}

(HN ]

CHECK INPUT SIGNAL

{DETENTION SWITCH - SHIFT).

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

2. Depress brake pedal. Push selector
lever button. Check voltage between
shift lock control unit harness terminal
(& and ground.

Battery voltage should exist.

3. Set selector lever in any position except
“P”. Check voltage between shift lock
control unit harness terminal & and
ground.

When selector lever cannot be moved
from “P” position with brake pedal
depressed, push shift lock release
knob. (Remove shift lock release
knob cover.)

Battery voltage should exist.

NG

Shift iock contrel unit
harness connector (4i5)

@

SATE81I

OK

’

Check the following items:

> 1. Harness for short or

open between shift lock
control unit harness ter-
minal & and detention
switch harness terminal

®

"2, Harness for short or

open between detention
switch harness terminal
(® and key switch har-
ness terminal @

3. Detention switch - shift
(Refer to “Component
Check”, AT-193.)

SATO40E

CHECK INPUT SIGNAL

(STOP LAMP SWITCH).

Turn ignition switch to “"ON" position. (Do

not start engine.)

» Check voltage between shift lock control
unit haress terminal 8 and ground.

NG

Brake pedai Voltage
Depressed Battery voltage
Released ov
OK
A 4
Set selector lever in “P” position.
Y

AT-186

A 4

Check the following items:

1. Harness for short or
open between shift lock
control unit harness ter-
minal @ and stop lamp
switch harness terminal

@

2. Harness for short or

open between stop lamp
switch harness terminal
@ and 15A fuse [No.
7). located in the fuse
block (J/B)]

3. Stop lamp switch

(Refer to “Component
Check”, AT-194.)




TROUBLE DIAGNOSES — A/T Shift Lock System

GG

‘A€ &

Shift lock solenoid
harness connector (M36)

VA B

il
= : SATE92|

e

Shift lock solenoid
harness connector (438

TEal
T b ¢

SATS93

Shift lack solenoid
harness cennector (M36)

9

f<<
[ 11

@ B

SATE94!

Diagnostic Procedure 1 (Cont’d)

©
l

CHECK QUTPUT SIGNAL

{(SHIFT LOCK SOLENOID).

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

2. Check voltage between shift lock sole-
noid harness connector terminal and
body ground.

NG

L4

Brake pedal Vipltage

Depressed Battery voltage

Released ov

3. Turn ignition switch from “ON” to “OFF”
position.

4. Check voltage between shift lock sole-
noid harness connector terminal and
ground with brake pedal depressed.
ov

oK

v

Check harness for shart or
open between shift lock
control unit harness termi-
nal @ and shift lock sole-
noid harness terminal 8 .

CHECK GROUND CIRCUIT FOR SHIFT

LOCK SOLENOID.

1. Turn ignition switch te “OFF" position.

2. Disconnect shift lock harness connector.

3. Check continuity between shift lock har-
ness terminal @ and ground.
Continuity should exist.

| NG

h 4

OK
4

Repair harness or connec-
tor.

Check shift lock solenoid.
(Refer to “Component Check™, AT-193.)

NG

hJ

Replace A/T shiit lock con-
trol device assembly.

lOK

1. Reconnect shift lock harness connector.
2. Turn ignition switch from “OFF” to “"ON”
position.
(Do not start engine.)
3. Recheck shift lock operation.

NG

1. Perform control unit
input/output signal
inspection test.

2. If NG, recheck harness
connector connection,

lOK

INSPECTION END

AT-187

LC

EC

FiE

PD

FA

861



862

TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure 2
SYMPTOM:

Ignition key cannot be removed when selector lever is set to
“P” position. It can be removed when selector lever is set to

any position except “P”.

CHECK POWER SOURCE.

1. Turn ignition switch to “OFF” position.

2. Check voltage between shift lock control
unit harness terminat @ and ground.

Battery voltage should exist.

NG

Check the following items:

OK

B Il

| 1. Harness for short or
open between battery
and shift lock control unit
harness terminal @

2. 20A fuse [No. 26},
located in the fuse block
(J/B)]

% CONNECT @
Shift lock contrel unit
harness conneclor (418)
[ = 4
LITTTT 1
L/B
= SAT535]

Shift lack control unit
harness connector (418

S Sunan

R/G

CHECK IGNITION SIGNAL.

1. Turn ignition switch to “OFF” position.
2. Check voltage between shift lock control
unit harness terminal & and ground.

o

3. Turn ignition switch "OFF" to “ON" posi-
tion.
{Do not start engine.)

4. Check voltage between shift lock control
unit harness terminal & and ground.
Battery voltage should exist.

SATSE6!

m DISCONNECT
AE G

Shift logk confrol unit
harness connector (418

= =TT
[ [ Tef [T

[Q] B

NG

Check the following items:

OK

A4

| 1. Harness for short or
open between battery
and shift lock control unit
harness terminal (8

2. 7.5A fuse [No. [32],
located in the fuse block
(J4/8)]

3. Ignition switch

CHECK GROUND CIRCUIT FOR CON-

TROL UNIT. '

1. Turn ignition switch from “ON” to “OFF*
position.

2. Disconnect shift lock contrel unit har-
ness connector.

3. Check continuity between shift lock con-
trol unit harness terminal § and
ground.

Continuity should exist.

NG

Repair harness or connec-

Y

SATS871

=

®

AT-188

tor.




TROUBLE DIAGNOSES — A/T Shift Lock System
Diagnostic Procedure 2 (Cont’d)

®
D
CHECK INPUT SIGNAL NG‘ Check key switch. @l
{KEY SWITCH). | (Refer to “CGomponent -
1. Recoennect shift lock control unit harness Check”, AT-194.)
connector. MA

2. Remove key from ignition switch.
When ignition key cannot be
removed, even if selector lever is in EM
“P** position, use emergency bution.

3. Check voltage between shift lock control

DJE] asjr] @‘% @'ﬁ unit terminal @ and ground. | LC

Shift lock centrol unit ov

harness connector (@18) ' OK EC
[Tl 11
LI ] ]
v/A 1. Insert key into ignition switch. NG | Check the following items: FE
@ 2. Check voltage between shift lock control "1 1. Harness for short or
unit harness terminal G) and ground. open between shift lock
_[_ Battery voltage should exist. control unit harness ter-
il SATOR1 OK minal @ and key switch
harness terminal @

2. Harness for short or ED
open between key switch
harness terminal @ and
20A fuse [No. 28], FA
located in the fuse block
{(J/B)]

3. Key switch (Refer to (R
“Component Check”,
AT-194.)
BR
SATY36E il
O g CHECK INPUT SIGNAL NG | Check detention switch SHI
e @m (DETENTION SWITCH - KEY). ™ - key.
Shift lock control unit 1. Turn ignition switch from “OFF” to “ON" (Refer to “Component
harness conhector GIT5) position. Check”, AT-193.) =S

{Do not start engine.)
2. Set selector lever in “P” position and
release selector lever button.
3. Check voltage between shift lock control
unit harness terminal G and ground.

ov | A

SATS97I OK

AT-189 | 863
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TROUBLE DIAGNOSES — A/T Shift Lock System

H] 1

Brake pedal

Diagnostic Procedure 2 (Cont’d)

T

CONNECT

A€ B

Shift lock control unit
harness connector (18

[ =7
! P11 12

CHECK INPUT SIGNAL

(DETENTION SWITCH - KEY).

1. Turn ignition switch to “ON" position.
{Do not start engine.)

2. Check voltage between shift lock con-
trol unit harness terminal 3@ and
ground with brake pedal depressed
and selector lever button pushed.
Battery voltage should exist.

3. Check voltage between shift lock con-
trol unit harness terminal G and
ground with selector lever set in any
position except “P”.

Battery voltage should exist.

NG

Check the foilowing items:

™. Harness for short or open

between shift lock control
unit harness terminal G2
and detention switch har-
ness terminal @

2. Harness for short or open

between detention switch
harness terminal & and
key switch harness terminal
@

3. Detention switch - key
{Refer to “Component
Check”, AT-193.}

OK

v

SATS598I

SATE99I

1. Set selector lever in “P” position and
release selector lever button.

2. Turn ignition switch from “ON" to
“OFF” position.

GHECK OUTPUT SIGNAL

(KEY LOCK SIGNAL).

3. Turn ignition switch from “OFF" to
"ON” position.

{Do not start engine.}

4. Check voltage between key lock sole-
noid harness terminal ) and ground
at the moment ignition key is turned
from “OFF” to “ON".

Battery voltage should exist for
approximately 0.1 seconds.

]

)

CONNECT
A€ &

Key lock solenoid harness

connector {E71)

i

L

[

= SAT600I

NG

OK

ol
-

AT-190

Check harness for short or

> open between shift lock scle-

noid harness terminal @ and
control unit harness terminal

®.

OK NG

L ]

Repair harness or
connector.

A4

Replace controf unit.




TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure 2 (Cont’'d)

m CONNECT ©
€ &-
Key lock solencid harness
connector €7D CHECK OUTPUT SIGNAL NG [ Check harness for short or
&‘ {(KEY UNLOCK SIGNAL CAUSED BY - > open between key lock sole-
IGNITION SIGNAL). nold harness terminal & and
&R 1. Turn ignition switch from “ON" to control unit harness terminal
& & “OFF” position. shift lock Gp.
I 2. Check voltage between key lock sole- OK NG
noid harness terminal & and ground
= SATE0 at the moment ignition key is turned v
from “ON” to “OFF". -
Battery voltage should exist for Repair harness or
approximalely 0.1 seconds. connector.
OK
Y
Replace shift lock control unit.
¥
1. Turn ignition switch from “OFF” to NG | Replace shift lock contral unit.
“ON" position. >
(Do not start engine.)
SATE021| | 2. Push selector lever button with brake
" pedal depressed.
3. Turn ignition switch from “ON” to
“OFF" position.
When turning ignition key, keep
selector lever button pushed and
brake pedal depressed.
CHECK OUTPUT SIGNAL
{KEY UNLOCK SIGNAL CAUSED BY
DETENTION SWITCH - KEY).
4. Turn ignition switch to “OFF” position.
5. Check voltage between key lock sole-
noid harness terminal @ and ground
_ at the moment selector lever button is
CONNECT o, released.
_s_ E}] (lﬁ\‘ Battery voltage should exist for
Key lock solenoid harness approximately 0.1 seconds.
connector (E77) OK
] Y
[[J [2 Lll Check key lock solenoid. NG | Replace key lock solenoid.
(Refer to “Component Check”, AT-193.) >
’ R
o @ 4’ OK
! Recheck key lock operation. NG‘ 1. Perform control unit input/
= » output signal inspection
SATE03! iOK pasPUL 19 P
2. If NG, recheck harness
INSPECTION END cohnector connection.

AT-191

A

&

LG

EG

[Flg

PD

FA

3R
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TROUBLE DIAGNOSES — A/T Shift Lock System

m COMNECT
HS.

Shift lock cornitral unit

harness connector

{12-pin connector)

[ F=—=]3]4]
(516] aloRdil

 SAT60AI

Shift Lock Control Unit Inspection

¢ Measure voltage between each terminal by following “SHIFT
LOCK CONTROL UNIT INSPECTION TABLE”.
®  Pin connector terminal layout.

Shift Lock Control Unit Inspection Table

(Data are reference values.)

Terminal No.

) o ltem Condition Judgment standard
When selector lever is
. ) = - et in “P*” position and Battery voltage
1 Shift iock signal ( @ SetIn.
signa c  brake pedal is depressed
Except above ov
. When brake pedal is depressed Battery voltage
3 Stop |
op lamp switch When brake pedal is released ov
4 Power source @ Battery voliage
9 ¢ When the key is in key cylinder,
selector lever is in “P™ paosition, and
sefector lever button pushed.
5 Detention switch ¢ When the key is in key cylinder, | Battery voltage
(Shift} selector lever is set in any position
except “P"”, and selector lever button
released.
Except above oV
o] ignition signal m Battery voltage
When ignition switch is turned from | Battery voltage
8 10 Key lock signal LOCK, OFF or ACC to ON. (Approximately 0.1 seconds)

Except above ov
8 —_ Ground — —
Selector lever in “P” position with button .
N Battery voltage
10 8 Key unlock signal released, and ignition key tuned to {Approximately 0.1 seconds)
LOCK, OFF or ACC. .
Except above ov
. When key is inserted into key cylinder Battery voltage
B 9 Key switch When key is removed from key cylinder oV
® When the key is in key cylinder,
selactor lever is in “P" position, and
selector lever button pushed.
12 9 Detention swiich e When the key is in key cylinder, | Battery voltage

(Key)

salector lever is set in any position
except “P”, and selector lever button
released.

Except above

oV

866
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_ TROUBLE DIAGNOSES — A/T Shift Lock System

Shift lock solencid

harness cennéactor

N

SATEOS!

Component Check
SHIFT LOCK SOLENOID

¢ Check operation by applying battery voltage to shift lock sole-

- noid harness connector.

DETENTION SWITCH
& [HSCONNECT
Ts. Shift
Shift lock solencid o Check continuity between terminals & and ® of shift lock
harness connector (@) solenoid harness connector.
E/!s sl‘ l Condition Continuity
: * When selector lever is set in “P” position, and seiector lever
bution pushed. Yes
@ & When selector lever is set in any position except “P”, and
selector lever button released.
SATE06! Except the above No
& GIBCONNECT Key
E E} e Check continuity between terminals & and @ of shift lock
Shift lock solencid solenoid harness connector.
harriess connector
Condition Continuity
l_: m & When selector lever is set in “P” position, and selector lever
button pushed. Yes
& When selector lever is set in any position except “P”, and
@ selector lever button released.
Except the above No
SATSO7I
Y S KEY LOCK SOLENOID
_ e Check operation by applying battery voltage to key lock sole-
Key lock solenoid ;
9\ noid harness connector.
arness connector . .
Operating sound must be emitted.
SATEOBI

AT-193

WA

EM

LG

EC

- [FE

PD
FA

RS
A

EL
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TROUBLE DIAGNOSES — A/T Shift Lock System

% DISCONMECT
T.5.
Key switch harness

cohnaclor

43

=

SATB09I

& PISCONNECT
T.5.
Stop lamp switch harness

connector

)

[&]

SAT122IC

868

Component Check (Cont’d)

KEY SWITCH

harness connector.

& Check continuity between terminals @ and @ of key switch

Condition Continuity
When key is inserted into key cylinder Yes
No

When key is removed from key cylinder

STOP LAMP SWITCH

e Check continuity between terminals @ and @ of stop lamp

witch harness connector.

Condition Continuity
When brake pedal is depressed Yes
No

When brake pedal is released

Check stop lamp switch after adjusting brake pedal. Refer to
BR section (“Adjustment”, “BRAKE PEDAL AND BRACKET”).

AT-194



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators

REMOVAL
1. Drain ATF.
2. Remove oil pan and gasket. cl
3. Remove oil strainer.
A
=
4. Remove control valve assembly by removing fixing bolts and
disconnecting harness connector. LG
Bolt length and location
EG
Bolt symbol ¢ mm (in} Bmm o
33 (1.30 :
® : (1.30) e
a5 (1.77)

5. Remove solenoids and valves from valve body if necessary.
6. Remove terminal cord assembly if necessary.

PD

FA

SAT3b3B

7. Remove accumulators @, ®, @ and @ by applying com- §T
pressed air if necessary.
Hold each piston with rag.
Note:
(& : N-D accumulator
®: 2-3 accumulator BT
©: 1-2 accumulator
(@: 3-4 (N-R) accumulator
Reinstall any part removed. LA
Always use new sealing parts.

RS

«©

SATO74BA

Turbine Revolution Sensor Replacement L
1. Remove A/T assembly, Refer to “Removal”, “REMOVAL AND
INSTALLATION”, AT-198. a4
G 2. Remove turbine revolution sensor from A/T assembly upper
4 side. _

3. Reinstall any part removed.
.8 Always use new sealing parts.

Turbine revolution
sensor SATE181

AT-195 869
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ON-VEHICLE SERVICE

= o
Propeller shaft =y Revolution

*Csensor harness
= O\ connector

— 2R
(ﬂ\\
/g;ﬁ \

c

= Revolution sensor?\ 9

(A
Sy A

Support A/T assembiy.

N 2.
TS ..\/ T
‘ 3.
SATB11]
4.
5.
R L]

SATE12)

4

s -
l.l ST33200000

(J26082)
N

TN
SATE14l

Front /; Propeller shaft

sensor harness \’\-"
connector —~fliw 1 o
‘___,_4 lij‘l

W e

Rear engine
mounting member

sensar

SATG15I

Revolution Sensor Replacement

\G@ 1.

Remove exhaust tube, muffler and heat insulator. Refer to FE
section (“EXHAUST SYSTEM”). '

Remove propeller shaft from vehicle. Refer to PD section
(“Removal”, “PROPELLER SHAFT”).

Remove rear engine mounting member from body while sup-
porting A/T with a jack. Tighten rear engine mounting member
bolts to the specified torque. Refer to EM section {(“ENGINE
REMOVAL”).

Remove revolution sensor from A/T assembly.
Reinstall any part removed.

Always use new sealing parts.

Rear Oil Seal Replacement

Remove exhaust tube, muffler and heat insulator. Refer to FE
section (“"EXHAUST SYSTEM").

Remove propeller shaft from vehicie. Refer to PD section
{(“Removal”, “PROPELLER SHAFT").

Remove rear oit seal.

Install rear cil seal.
Apply ATF before installing.
Reinstall any part removed.

Parking Pawl Components Inspection
‘ REMOVAL

\ 3\,/ Turbine revolytion
harness connector
A % 7 /i Inhibitor switch
AT solenoid B L
N4

valve harness =X = -\\\ r\lamessse:;grg:?;?r 1.
connecior : N P

RN >\ harness )
Revolution —; . cohnector

e\ 2
il
P 3

Remove exhaust tube, muffler and heat insulator. Refer to FE
section (“EXHAUST SYSTEM”).

Remove propeller shaft from vehicle. Refer to PD section
(“Removal”, “PROPELLER SHAFT"}.
Disconnect A/T harness connectors.
Remove rear engine mounting member from A/T assembly
while supporting A/T with a jack. Tighten rear engine mounting
member bolts to the specified torque. Refer to EM section
(“ENGINE REMOVAL”).

AT-196



ON-VEHICLE SERVICE

/ ) SAT133B;

—— 4 mm (0.16 in)  SAT063J

SATE17I

“P” position

Lock nut

SATS578I

Parking Pawl Components Inspection (Cont'd)

5. Remove rear extension from transmission case.

6. Replace parking pawl components if necessary.

7. Reinstall any part removed.

e Always use new sealing parts.
@
A
EM

Inhibitor Switch Adjustment
1. Remove manual control linkage from manual shaft of AT LG

assembly.
2. Set manual shaft of A/T assembiy in “N” position. =
3. Loosen inhibitor switch fixing boits.
6
4. Insert pin into adjustment holes in both inhibitor switch and D

manual shaft of A/T assembly as near vertical as possible.

5. Reinstall any part removed.
6. Check continuity of inhibitor switch. Refer to “Component =

inspection”, AT-82.

BR
Manual Control Linkage Adjustment STl
Move selector lever from “P” position to “1” position. You should
be able to feel the detents in each position. BS

If the detents cannot be felt or the position pointer is improperly
aligned, adjust the linkage.

1. Place selector lever in “P” position. BT
2. Loosen lock nuts.

FA

3. Place manual shaft in “P” position. L
4. Tighten lock nut to the specified torque.

Lock nut: DX

:18 - 23 N'm (1.8 - 2.3 kg-m, 13 - 17 ft-Ib)
5. Move selector lever from “P” position to “1” position. Make
sure that selector lever can move smoothly.
AT-197 871
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REMOVAL AND INSTALLATION

Removal

{0.45 - 0.59, 38.9 - 51.3).
{0 PN b

(©.52 - 6.55,%/

45.1 - 56.4)

P/N position swiich

<>\/

O] : Nem (kg-m, ft-Ib)

: N-m (kg-m, in-1b)

44 - 5. <
(0.45 - 0.59,_—
389 - 51.Q></

S AL \\\{\) (3.0 - 5.0, 21.7 - 36.1)

Air breather hose

AT ail

: charging pipe
@) a4 - 58
{0.45 - 0.59,
38.9 - 51.3)
SATE18IA

Front ./~ Propeller shaft

\ 3*—’ ) | Turbine revolution sensor
-J>_/ harness connector,

\ % A | 4 Inhibilor switch

AT soleno i q

id 3
valve harness 3 b\\\' r{a:ngsse:;:;t;fé?f
connector TR N \»\lhgmess }
Revolution ——< . connector

oo 5 B Wiy W

Rear sngine
mounting member

CAUTION:

When removing the A/T assembly from engine, first remove
the crankshaft position sensor (OBD) from the assembly.

Be careful not to damage sensor edge.

b N

~2eoNO o

Remove battery negative terminal.

Remove crankshaft position sensor (OBD) from A/T assembly.
Remove rear heated oxygen sensor harness connector.
Remove exhaust tube, muffler and heat insulator. Refer to FE
section (“EXHAUST SYSTEM").

Remove fluid charging pipe from A/T assembly.

Remove oil cooler pipe clamps.

Remove oil cooler pipe from A/T assembly.

Plug up openings such as the oil charging pipe hole, etc.
Disconnect A/T harness connectors.

Remove conirol linkage from selector lever.

Remove propeiler shaft. Refer to PD section (“Removal”,
“PROPELLER SHAFT").

Insert plug into rear oil seal after removing propeller shaft.
Be careful not to damage spline, sleeve yoke and rear oil
seal, when removing propeller shaft.

AT-198



REMOVAL AND INSTALLATION

Removal (Cont’d)

12. Remove rear cover plate and bolts securing torque converter

O O to drive plate. Tighten rear plate cover bolts to the specified
torque. Refer to EM section (“OIL PAN™).

13. Remove engine under cover. _

¢ Remove the bolts by turning crankshaft. @l

MIA

EM

LC
EC

e

14. Support A/T assembly by placing a jack under oil pan.

156. Remove rear engine mounting member from body. Tighten PD
rear engine mounting member bolts to the specified torque.
Refer to EM section (“ENGINE REMOVAL”).

16. Remove bolts securing A/T assembly to engine. - FA

17. Lower A/T assembly.

RA
BR
SATE20I
Installation ST
e Check drive plate runout.
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 specification, replace drive plate with ring HIA
gear.
SAT977H
EL

¢  When connecting torque converter to transmission, measure

A m distance “A” to be certain that they are correctly assembled.
Distance “A™:
g 22.0 mm (0.866 in) or more DX
\\\' haBps

1 o 4 e
Straightedge
Iy Papd 554
Distance “"A" (<

A
Scale

B A SATO ;\75

AT-199 873



REMOVAL AND INSTALLATION

@ A/T to engine
SA/T to oil pan

SATE22I

SATE38A

874

Installation (Cont’d)

Install bolts securing converter to drive plate.

L]

e After installing converter to drive plate, rotate crankshaft
several turns. Make sure that transmission rotates freely
without binding.

e Tighten bolts securing transmission to engine.

| Tightening torque Bolt {ength “¢”
Bott No. N'm (kg-m, fi-Ib) mm (in)
@ 108 - 118 (11,0 - 12.0, 80 - 87} 70 {2.76)
@ 69 - 78 (7.0 - 8.0, 51 - 58) 90 (3.54)

e Reinstall any part removed.

e Check fluid level in transmission.

e Move selector lever through ail positions to be sure that trans-

mission operates correctly.
With parking brake applied, rotate engine at idling. Move selec-
tor lever thorough “N” to “D”, to “2", to “1” and to “R". A slight
shock should be felt by hand gripping seiector each time trans-
mission is shifted.

L ]

Perform road test. Refer to “ROAD TEST”, AT-62.

AT-200



MAJOR OVERHAUL

SEC. 311-313+315

(O] : Nem (kg-m, ft-Ib)
: Apply recommended sealant
" (Genuine anaerobic liquid gasket,

Three Bend TB1215, Loclite Spring seat
Part No. 51813 or equivalent). Slde seal
CATE> : Apply ATF. Side seal — Cam ring return spring
R (P) : Apply petroleum jelly. Pivat pin “__\ [
* i i .

oil seal 8 Tan O- rlng ®

M 74 - 77 Q_rmgg- / X Friction r|ng®
(7.5 - 7.9, 54 - 57
) -
x\ P %

\Vane
housing 4
ausing ! > Retaining platex

Select with proper thickness
Control plston
Oil pump housing - Flvot pin
i Cam rlng
&

ane fing
Orl purnp houslng

-Torgque converter

[0 43 - 58 (K
(4.4 - 6.0, 32 - 43) -
L
- Qil seaIQ-

ﬂ 16 - 21 (1.6 - 2.1, 12 - 15) ‘; (R Q\ D rmgQ Bearing race®
A 9 -Bearing racet@ ; /1
A O 720
B i \

Needle bearmg@
-
Brake band

- Gasket
Seal ring Q ®

Thrust washer % i ®
o

Needle bearing IR ®

g Front sun gear
Needle bearing”

Gil pump cover - ari
®/- - Overrun clutch hub

High ciutch assembly -

==
Bearing race gl (B) =1C)

L
Retaining platex

Needle bearing 6

-~
- D-ring
Bearlng race EEA (P

L D-rlng Q-

ﬁ‘—k.

- Snhap ting
End bearing

End bearing
-Snap ring

Rear planetary - Forward clutch hub

gear
\-Thrust washer @

1 '1. @ Front internal gear .
. -Rear sun gear Rear internal gear
L ,// Needle bearlng@

Front planetary carrier

Output shaft frcnt shap ring Q \Q

AT-201

- High clutch hub ~— Needie bearing

Thrust washer ®

Forward one-way cfuich

SATE231A

EM
LG
E®
E

PD

FA

875



MAJOR OVERHAUL

SEC. 311-315-317

: Nem (kg-m, in-ib)
: Nem (kg-m, ft-Ib)

OFcld

KT . Apply petroleum jelly.

. Apply ATF.

: Select with proper thickness.
: Adjustment is required.

#*e

Retaining plateyw

@Q@/

Snap ring
Needle bearing

Low one-way clutch ETH

s

{0.25 - {)4 21.7 - 34.7)
Spacer

i4-6(04-08 35- 52)’g

Detent spring

Manual plate

59
Forward clutch assembly

®

Retaining platew

D-ring @
0il seal Y GTH

O—rjnge
Overrun clutch assembly
-

Low one-way clutch inner race

Seal ring Q o
5%
i&T

(3 21-28
(2.1 - 2.7,
15 - 20)

8

Retaining plates

5

LTurbme revolution gensor
Parking rod

L 5 7(05 0.7, 43 - 61)
fﬁ

Speedometer
/Low & reverse O-ring Q-

pinion assembly
brake assembly

P
“ Logk plate\a [:5{
3.7 - 5.0 / &

(0. 33 0.51, 33.0 - 44.3)" ]‘Rear oil seal 9 CGTF

Farklng pawl components

/]
Terminal cord @“\)‘

assembly

) 2
O/O:gg % ‘$Parking |
P actuator | s-7
Q-ring 8 @"'9 support (0.5 - 0.7,
o Gaskel Output 43 - 61}
?/ shaft rear 24 - 29 Revolution
snap ring Q (2.4 - 3.0, sensmr

Parking gear 17 - 22)

20 - 25
[C]40 - 51 (4.1 - 5.2, 30 - 38) Needle bearing (2.0 - 2.5,
l—'l—.—* T / Output shaft 14 - 18)
Anchor end pin ¥ 5 I/ ]
D-rin CRTED [+ L] &1 O _
I ¢ 8.\£O ring \ g o — O-nngg
D-ring Q o %
ra J_a
- BAcCUmUlator-g o o, %_LI ————————— Accumulator
= e
Control valve _ E-2f Lo
= assembl >
Servo O-ring & Y ~{@]7 -9 (0.7 - 03, 61 - 78)
assembly .- g O-ring : ‘
Q AT g ® Qit strainer
\ Gasket
@ Qil pan
D-rin (3’-) :
QQ \@7-9(0.7-0.9, 61 - 78)
Gasket Magnst
ﬁ Washer
10-1.2 IR7 - 9 Drain plug [0] 29 - 39 (3.0 - 4.0, 22 - 29)
(0.10 - 0.12, Cil cooler (0.7 - 0.9, 61 - 78)
8.7 - 10.4} tube bracket
SATOB4J

876
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MAJOR OVERHAUL

Oil Channel

1—2 accumulator drain [
3—+4 & N—=R accumulator shoulder pressure - 933 accumulator back pressure @

3—+4 & N>R accumulator
- > N—D accumulator back pressure

back pressure
o\ /
Servo 2nd apply chamber pressure —___ 7 =a= D m— I 1.2 accumulator back pressure [MIA
je) it
Servo 3rd release chamber pressure NUP P
——© —

Gil pum,|
pump feedback pressure —— | [} ———N->D accumulater shoulder pressure EM

J’ﬁ/ﬂmw & reverse brake pressure
e ((ap 1l

23 accumulator shoulder pressire

Servo 4th apply chamber pressure

. ) : 0

Ol pump discharge pressure oj “ Low & reverse brake pressure ﬂ;.@
Front lubricating hale B’?T\Overrun clutch pressure
High-clutch pressure/ 3})“——-—__ Forward clutch pressure

— =
Torque converter pressure \\\ EG
{lock-up released) Forward clutch pressure

Reverse clutch pressure_f
Torgue O P
7 i FE

convetter pressure (lock-up applied) EA:cumuIator back and
; shoulder pressure are shown below.

Back pressure Shoulder pressure

N '

>
o
)
p=
3
=
=}
o
=

[
I
[}
|
I
1
|
]
J
i
1
1
i
1
]
I
|
|
1

|
[}
i
i
!
iston
Tarque converter pressure I P

High-clutch pressure {lock-up applied) :l P@
Front lubricating hole i
. ) Reverse clutch pressure h

Qil pump discharge hole i W/j%a
— Torgue converter pressure : 2 Clutch pressure
(lock-up released) e [F[g\\

Oit pump feedback pressure
Gil pump
feedback
pressure

Oil pump suction hole

Oil pump discharge hole
Front lubricating hole
High-cluteh pressure

Qil pump suction hole BR
Torque- converter pressure

{lock-up applied)

Torgue converter pressure Reverse clutch pressure ST

Forward clutch (Io.ck-up releasad)

Overrun clutch pressure prassure

RS

Servo 3rd apply chamber pressure
BT

Oll cooler tube (IN) hole Servo 2nd apply chamber pressure
’ Servo 4th apply chamber pressure-\

Qil cooler tube {QUT) and
rear lubricating hole

SATY08G

AT-203 877
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MAJOR OVERHAUL
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DISASSEMBLY

SATO18B

Kv31102100 (J37065)
(Rotata)
Wire (Hold)

SAT482G

{J37068) SAT483G

1.

oA

Remove torque converter by holding it firmly and turning while

pulling straight out.

Check torque converter one-way clutch,

Insert Tool into spline of one-way clutch inner race.
Hook bearing support unitized with one-way clutch outer race

with suitable wire.

Check that one-way clutch inner race rotates only clockwise
with Tool while holding bearing support with wire.

Remove inhibitor switch from transmission case.

Remove oil p'an.
Drain ATF from drain plug.

Raise oil pan by placing wooden blocks under converter hous-

ing and rear extension.

Separate the oil pan and transmission case.
Always place oil pan straight down so that foreign par-

ticles inside will not move.

Place transmission into Tool with the control valve facing up.

AT-205

EM
LG
EC
e
PD
FA

RA

BR

879



DISASSEMBLY

6. Check oil pan and oil strainer for accumulation of foreign par-
ticles.

e |f materials of clutch facing are found, clutch plates may be
worn.

e |f metal filings are found, clutch plates, brake bands, etc. may
be worn. _

e If aluminum filings are found, bushings or aluminum cast parts
may be worn.

In above cases, replace torgue converter and check unit for cause

of particle accumulation.

SAT171B)
7. Remove torque converter clutch solenoid valve and fluid tem-
perature sensor connectors.
" Connectors ¢ Be careful not to damage connector.

converter: lif
clutchg?-‘\._ T

e ,
N
FEid temperature —|__ / Iﬁ@;

sensor Clre 5:?@’,
o Clips _/~
ST T T e MAT2T1A

8. Remove oil strainer.
a. Remove oil strainer from control valve assembiy.
Then remove O-ring from oil strainer.

SATQODSB

b. Check oil strainer screen for damage.

Screen .

9. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then remove
terminal clips.

SAT0098

880 AT-206




- DISASSEMBLY

b. Remove bolts @ and @, and remove control valve assembly
from transmission.

Bolt € mm (in)
Q.PE £ @l
® 33 (1.30}

45 (1.77
1.77 MA

SAT353B

c. Remove solenoid connector. : oD
¢ Be careful not to damage connector.
FA
BR
d. Remove manual valve from control valve assembly. 8T
AS
BT
A
10. Remove terminal cord assembly from transmission case while ELL
pushing on stopper.
¢ Be careful not to damage cord. DX
¢ Do not remove terminal cord assembly unless it is dam-
aged.

SAT128B|

AT-207 881
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- DISASSEMBLY

o revolution
Sansor

5#

s
7 SAT086J

SAT792C

SATO95A

’ 5T25850000

W2STN-A} g atoo7B

11. Remove turbine revolution sensor.

12. Remove converter housing. :
a. Remove converter housing from transmission case.
b. Remove traces of sealant.

e Be careful not to scratch converter housing.

13. Remove O-ring from input shaft.

14. Remove 0il pump assembly.
Attach Tool to oil pump assembly and extract it evenly from
transmission case.

b. Remove O-ring from oil pump assembly.
c. Remove traces of sealant from oil pump housing.

e Be careful not to scratch pump housing.

AT-208



DISASSEMBLY _

d. Remove needle bearing and thrust washer from oil pump
assembly.

@l

WA

ER

SAT108B

15. Remove input shaft and oil pump gasket.

LG

E®

FE

16. Remove brake band and band strut. ED)
Loosen lock nut and remove band servo anchor end pin from

transmission case.

FA

BR

SAT029B

b. Remove brake band and band strut from transmission case.  §T

RS
BT
HA
SATOBGA
¢. Hold brake band in a circular shape with clip. EL
Check brake band facing for damage, cracks, wear or burns.
)4

SATESS

AT-209 | 883
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DISASSEMBLY

Front Rear

SAT323B|

17. Remove front side clutch and gear components.

a.

Remove reverse clutch assembly from transmission case.

b. Remove high clutch assembly from transmission case.

c.
d.

e.

f.

Remove front bearing race from high clutch assembly.

Remove rear needle bearing from high clutch assembly.

Remove high clutch hub from transmission case.

Remove front sun gear from transmission case.

AT-210



DISASSEMBLY

SAT3248

SAT793C

g. Remove front needle bearing from front sun gear.
h. Remove rear needle bearing from front sun gear.

i. Remove front planetary carrier from transmission case.

j- Remove front bearing race from front planetary carrier.

K. Remove rear needle bearing from iront planetary carrier.

I.  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-211

VA
B
LG
EC
IFle

PD

FA

RA

B

RS

BT

A

EL

Jox
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DISASSEMBLY

SAT190B|

SAT191B

SATO60A

Pliers location

SATO57A

SAT109B)

Remove oil seal from rear extension.
Do not remove oil seal unless it is to be replaced.

* 0O

d. Remove revolution sensor from rear extension.
e. Remove O-ring from revolution sensor.

19. Remove output shaft and parking gear.
a. Remove rear snap ring from output shaft.

b. Slowly push output shaft all the way forward.
¢ Do not use excessive force.
¢. Remove snap ring from output shaft.

d. Remove output shaft and parking gear as a unit from transmis-
sion case.
e. Remove parking gear from output shaft.

AT-212



DISASSEMBLY

A T ]” f. Remove needle bearing from transmission case.
2 ~ N ~ _
\f @ \_._/\ Needle bearing

A

EM

SAT033B|

20. Remove rear side clutch and gear components.
a. Remove front internal gear. LG

EG

FE

T
SATE54A

b. Remove front needle bearing from front internal gear.
c. Remove rear bearing race from front internal gear. PR

FA

BR

d. Remove rear internal gear, forward clutch hub and overrun §T
clutch hub as a set from transmission case.

RS
BT
a2
e. Remove needle bearing from overrun clutch hub. EL
f.  Remove overrun clutch hub from rear internal gear and for-
ward clutch hub. B

SAT705H

AT-213 887



DISASSEMBLY

g. Remove thrust washer from overrun clutch hub.

SATO36B

h. Remove forward clutch assembly from transmission case.

SATD37B

21. Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case.

SATO38B,

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.

¢. Remaove return spring.

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.

LN

Identification of accumulator pistons @® ® ®
|dentification of ofl holes ® © @

SAT040BA

888 AT-214




DISASSEMBLY

Front sp

Accumyulator Accumulator

piston piston (B)
Accumulator Accumulator
piston (&) piston (C)

SATI3TAA

SATO41B

N Manual plate
- Retaining pin Qil seal

j? Manual shaft

[
@__ o
A Y

Transmission case
SATO42B

f.

C.

d.

Remove O-ring from each piston.

. Remove manual shaft components, if necessary.

Hold width across flats of manual shaft {(outside the fransmis-
sion case) and remove lock nut from shaft.

Remove retaining pin from transmission case.

While pushing detent spring down, remove manual plate and

parking rod from transmission case.

Remove manual shaft from transmission case.

AT-215

A
EM
LG
EC
IFlEs

PD

FA

BR

ST

RS

BT
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DISASSEMBLY

SATO44B

e.

f.

Remove spacer and detent spring from transmission case.

Remove oil seal from transmission case,

AT-216



'REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313

0

Cantrol piston
Pivot pin
Oil seal ¢34
. . O-ring ¢33 GATE>
QOil pump housing
Friction ring ®
ja)

[DJ : Nem (kg-m, ft-Ib)

Side seal BER(F) (ATE>: Apply ATF.
®: Apply petroleumn jelly.

Side seal ® &l
Qil pump cover assembly
T1e-2 MA
16 - 2.1,
12 - i5)

-’ @ EM
y LG
— | EC

@@ High clutch seal ri EE
(X] =G

Cam ring spring

Vane Spring seat Pivet pin
Rotor Cam ring SATABAD
DISASSEMBLY
1. Loosen bolts in numerical order and remove 0il pump cover.
& FA
| .
H\@' BR
SATB49A
2. Remove rotor, vane rings and vanes. 8T
e Inscribe a mark on back of rotor for identification of fore-
aft direction when reassembling rotor. Then remove rotor. RS
BT
FIA
3. While pushing on cam ring remove pivot pin. EL
e Be careful not to scratch oil pump housing.
X
SATGS1A

AT-217 891
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REPAIR FOR COMPONENT PARTS

SATE52A

SAT6E53A

SATE54A

SATE55A

SATES6A

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.

5. Remove cam ring and cam ring spring from oit pump housing.

6. Remove pivot pin from control piston and remove control pis-
ton assembly.

7. Remove oil seal from oil pump housing.
® Be careful not to scratch oil pump housing.

INSPECTION

Qil pump cover, rotor, vanes, control piston, side seals,
cam ring and friction ring

& Check for wear or damage.

AT-218



REPAIR FOR COMPONENT PARTS

Dial indicator

% Straightedge

[ o _ ]
Lo Ll
Control
piston Gil pump
Cam ring Rotor Nousing
Vane .
SATE57AA
Clearance *‘ - i
Seal ring
/A
— Z

i

[
SATE58A
\%
ST33200000
(J26082)
= (N | o
m —
o [=)
o [w)
SATOB1E

SATEH4A

Oil Pump (Cont’d)
Side clearances
e Measure side clearances between end of oil pump housing
and cam ring, rotor, vanes and control piston in at least four
places along their circumferences. Maximum measured values
should be within specified ranges.
¢ Before measuring side clearance, check that friction rings,
O-ring, control piston side seals and cam ring spring are
removed.
Standard clearance:
Cam ring
0.01 - 0.024 mm (0.0004 - 0.0009 in)
Rotor, vanes, control piston
0.03 - 0.044 mm (0.0012 - 0.0017 in)
e [f not within standard clearance, replace oil pump assembiy
except oil pump cover assembly.
Seal ring clearance
e 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 oil pump housing.
e Apply ATF to outer periphery and lip surface.

2. Install cam ring in oil pump housing by the following steps.

a. Install side seal on control piston. '

e Pay attention to its direction — Black surface goes toward
control piston.

¢ Apply petroleum jelly to side seal.

b. Install conirol piston on oil pump.

c. Install O-ring and friction ring on cam ring.

e Apply petroleum jelly to O-ring.

AT-219

LG
EC
FE
PD
FA
BR
ST
&S
B

FA
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REPAIR FOR COMPONENT PARTS

SATE61A;

SATB51A

SAT649A

Small dia.

seal rings ___

ER®
Large dia.
seal rings

ER®

?{7‘:\_:_1,
(=53

SATE63A

Oil Pump (Cont'd)

d. Assemble cam ring, cam ring spring and spring seat. Install
spring by pushing it against pump housing.

e. While pushing on cam ring install pivot pin.

3. Install rotor, vanes and vane rings.
e Pay attention to direction of rotor.

4. Install oil pump housing and oil pump cover.

a. 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.

b. Tighten bolts in a crigs-cross pattern.

5. Install seal rings carefully after packing ring grooves with petro-
leumn jelly. Press rings down into jelly to a close fit.
e 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
e Do not spread gap of seal ring excessively while install-
ing. It may deform ring.

AT-220



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317 Torque converter clutch
10 - 13 (1.0 - 1.3, 87 - 113)— solenoid valve
A/T fiuid temperature sensor @P
WA
Harness clip
EM
Harnass clips
LG
Lower body
EC

Crifice check spring

& Qrifice check valve LEE
) X £ 2
) 3
Orifica check valve ~—-—@ @ i “” = Reamer Dolt
Reamer MHJ \_ i PR AT
Pilot filter bk

Lower separate gasket @

. PD
Separator plate EA
Upper separate gasket 34
BIR
8T
Side plate
Support plates P“S
Steel ball B
B
Upper body _ HA
EL
Line pressure solencid valve H@X

3-unit solencid assembly
(overrun clutch solenoid valve and

Hamess clip — ; \ \ shift solenoid valves A and B)
5\ B® § |
: N+m (kg-m, in-Ib)

SAT955GB

AT-221 895
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REPAIR FOR COMPONENT PARTS

SAT194B)

SATEBE7A

R

M e
Shift solenoid valve A (/)
! J— b ATy
:‘ JShiﬂ i% valve B

Qverrun clutch

solencid valve SAT481G

o=y
S

-l I!.' ﬁ
07 10

SAT195B

SATOB1E

Control Valve Assembly (Cont’d)
DISASSEMBLY

1.
a.

b.

e.

f.

Remove solenoids.
Remove torque converter clutch sclenoid valve and side plate

from lower body.
Remove O-ring from solenoid.

Remove line pressure solenoid valve from upper body.
Remove O-ring from solenoid.

Remove 3-unit solenoid assembly from upper body.
Remove O-rings from solenoids.

Disassemble upper and lower bodies.
Place upper body facedown, and remove bolts, reamer bolts

and support plates.
Remove lower body, separator plate and separate gasket as

a unit from upper body.
Be careful not to drop pilot filter, orifice check valve,
spring and steel balls.

Place lower body facedown, and remove separate gasket and

separator plate.
Remove pilot filter, orifice check valves and orifice check

springs.

AT-222



REPAIR FOR COMPONENT PARTS

SATE72A

SATE73A

Tube bracket

Tube

a ©

=0
gl © @
as
H

= ol uﬁuuug 0 o
g0

op B
]

o
o

a0=
g o
a o
g ol
<
i

3 ol o

SATETS5A

Control Valve Assembly (Cont’d)

Check to see that steel balls are properly positioned in upper

e.
body and 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.

¢ Be careful not to lose these parts.

¢ Check to make sure that oil circuits are clean and free from
damage.

e Check tube brackets and tube connectors for damage.

Separator plates

Check to make sure that separator plate is free of damage and
not deformed and oil holes are clean. :

AT-223

LA

[EM

LG

EC

FE

PD

FA

B8R

ST

RS

A

EL

DX
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REPAIR FOR COMPONENT PARTS

Pilot filter

Crrifice check valve

“

<7

0
J
220

SAT443E

Torque converter
clutch solencid valve

Line pressure
solenoid valve

SATO95B

SAT196BA

0
=

=

u Et%gg =
=

Q@Eo
==ad

'5 =]
e

1=

SATE71A

Control Valve Assembly (Cont'd)

Pilot filter
e Check to make sure that filter is not clogged or damaged.

Orifice check valve
e Check that orifice check valve is not damaged.

Torque converter clutch solenoid valve
e Check that fitter is not clogged or damaged.

e Measure resistance. Refer to “Component Inspection”,
AT-117.

Line pressure solenoid valve

¢ Check that filter is not clogged or damaged.

e Measure resistance. Refer to “Component Inspection®,

AT-128.

3-unit solenoid assembly {Overrun clutch solenoid
valve and shift solenoid valves A and B)

e Measure resistance of each solenoid. Refer to “Component
Inspection”, AT-124.

A/T fluid temperature sensor
o Measure resistance. Refer to “Component Inspection”, AT-86.

ASSEMBLY

1. Install upper and lower bodies. .
a. Place oil circuit of upper body face up. Install steel bails in their

proper positions.

AT-224



_REPAIR FOR COMPONENT PARTS
B Control Valve Assembly (Cont’d)

b. Install reamer bolts from bottom of upper body and instal
separate gaskets.

a0 o 6O,
.
000, 00

at

.. 000

MIA

Reamer bo!t (short)

ER

SATEB1A

c. Place oil circuit of lower body face up. Install orifice check

Orifice check valve 2 .
springs, orifice check valves and pilot filter. LC

EC

FiE

PD

FA

RA

BR

d. Install lower separate gaskets and separator plates on lower §T .

Orifice check valve
Support plate T - bOdy' , R .
e. Install and temporarily tighten support plates, fluid temperature
sensor and tube brackets. RS
BT
FiA

Unit: mm (in) SAT197B

i. Temporarily assemble lower and upper bodies, using reamer EL
bolt as a guide.

e Be careful not to dislocate or drop steel balls, orifice DX
check spring, orifice check valve and pilot filter.

Reamer boilt
-..
‘L
B
&l &
:
Sl §

SAT198B

AT-225 899



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)
g. Install and temporarily tighten bolts and tube brackets in their
proper locations.

Boit length and location:

Belt symbol
Itern
0] ® © @
: 70 50 33 27
Bolt length mm (in) @76) | (197 | (1.30) | (1.06)

N

Install solenoids.
a. Attach O-ring and install torque converter clutch solenoid valve
and side plates onto lower body.

b. Attach O-rings and install 3-unit solenoids assembly onto
upper body.

c. Attach O-ring and install line pressure solenoid valve onto
upper body.

3. Tighten all bolts.

Line pressure

solenoid valve salenoid VawseAﬂsﬂG

Overrun clutch

000 AT-226



REPAIR FOR COMPONENT PARTS

Control Vaive Upper Body

G
WA
EM
LC
EC
FEE

T
'

[FIA
EL
DX
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Number preceding valve spring correspond with those shown in SDS table on page AT-278.

Apply ATF to all components before their installation.

SATE261

901
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REPAIR FOR COMPONENT PARTS

SAT834A

//

NG

-
pin

SATH24A

Retainer plate

SATB25A

Control Valve Upper Body (Com’d)
DISASSEMBLY

1. Remove valves at parallel pins.
¢ Do not use a magnetic hand.

a. Use a wire paper clip to push out parallel pins.

b. Remove parallel pins while pressing their corresponding plugs
and sleeves.

e Remove plug slowly to prevent internal parts from jump-
ing out.

c. Place mating surface of valve facedown, and remove internal
paris.

¢ If a valve is hard to remove, place valve body facedown
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves.

A

Remove valves at retainer plates.
a. Pry out retainer plate with wire paper clip.

AT-228



REPAIR FOR COMPONENT PARTS )
| Control Valve Upper Body (Cont’d)

b. Remove retainer plates while holding spring.

@l
A
EM
A =l ¢. Place mating surface of valve facedown, and remove internal
SR arts.
LSRN s = p LG
i N e e [f a valve is hard to remove, lightly tap valve body with a
= soft hammer. _ '
e Be careful not to drop or damage valves, sleeves, etc. EC

. FE
SATB27A

_ & 4-2 sequence valve and relay valve are located far back in

Parailel pin upper body. if they are hard to remove, carefully push them out PD
using stiff wire.

¢ Be careful not to scratch sliding surface of vaive with wire. EA

s
NCE S
it
BR
SATB28A
c INSPECTION T
E- - Valve springs
'}_j e Measure free length and outer diameter of each valve spring. F§
] Also check for damage or deformation.
© inspection standard:
o Refer to SDS, AT-278. BT
e Replace valve springs if deformed or fatigued.
_ %+ Freelength Control valves
¢ Check sliding surfaces of valves, sleeves and plugs for dam- HA
SAT820A age.
ASSEMBLY EL
1. Lubricate the control valve body and all valves with ATF. Install
control valves by sliding them carefully into their bores. DX

¢ Be careful not to scratch or damage valve body.

SATE30A

AT-229
903



REPAIR FOR COMPONENT PARTS

SATB31A

=
Lightly push sleeve
in while turning it.

17— Center plug
in spool bore

TSN IJ‘“:K?\

SATE32A

Control Valve Upper Body (Cont’d)

e Wrap a small screwdriver with vinyl tape and use it to insert the
valves into proper position.

Pressure regulator valve

e [f pressure regulator plug is not centered properly, sleeve can-
not be inserted into bore in upper body.
If this happens, use vinyl tape wrapped screwdriver to center
sleeve until it can be inserted.

e Turn sleeve slightly while installing.

Accumulator control plug
e Align protrusion of accumulator control sleeve with notch in

plug.
e Align parallei pin groove in plug with parallel pin, and install
accumulator control valve.

2. Install parallel pins and retainer plates.

¢ While pushing plug, install parallel pin.

AT-230



REPAIR FOR COMPONENT PARTS

SATE35A

Retainer platew
=

SAT836A

Contrel Valve Upper Body (Cont’d)
4-2 sequence valve and relay valve

Push 4-2 sequence valve and relay valve with wire wrapped in
vinyl tape to prevent scratching valve body. Install parallel pins.

Insert retainer plate while pushing spring.

AT-231
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

SEC. 317

BAIBA [BNUEBY

‘\@ @V@—m_n 18uR)aY
areld Jaulejay

= )
\% %’ Bunds wnay @

aafea Buionpa. sy — oneA Buiwn z-¢
Buuds wimay §
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alerd Jauelay
T %\
:/
Buds wney
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Buuds wniey () —

uolsid JOle|NWNISE JayIpow \@Mﬂ

Apoq Jamon

Numbers preceding valve springs correspond with those shown in SDS table on page AT-278.

Apply ATF to all components before their installation.

SATI97GC

AT-232
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REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)

DISASSEMBLY

1. Remove valves at parallel pins.
2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY™ in “Control

“- _\.___;- e e {1 _'
i ;’»9 %Pf’,; f:_\_,,};%}%l = Valve Upper Body”, AT 228.. @l
@/1 M J
I
' MIA
SAT838A EM
. INSPECTION
g - Valve springs Le
T e Check each valve spring for damage or deformation. Also
= measure free length and outer diameter. EE
e Inspection standard:
a Refer to SDS, AT-278.
o Replace valve springs if deformed or fatigued. EE
_ & Freetength Control valves
e Check sliding surfaces of control valves, sleeves and plugs for AT
SATE29A damage.
ASSEMBLY D
» ~ & Install control valves.
RN For installation procedures, refer to “ASSEMBLY” in “Control
g Valve Upper Body", AT-229. A
RA,
BR
SATB38A
ST
RS
BT
(I
EL
DX

AT-233 907
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315 Driven plate CATED CATED : Apply ATF.
* : Select with proper thickness.
Drive plate (ATE

(s

.
Direction of dish plate .
oil seal
D-ring €39 CGATE i \ ' Snap ring
Reverse clutch drum (ATE) X ({ , ’R - Retaining piate %

Direction of

\ Dish plate CATE>
Snap ring 8
Spring retainer
Return spring

Pistan CATED
Oil seal 639 (ATE)
Drive plate
N[ , Retaining plate *
Ny Snap ring
il
N\ el
) Driven plate
Dish plate
SAT169EC
DISASSEMBLY

1. Check operation of reverse ciutch.
a. |Install seal ring onto cil pump cover and install reverse clutch.
Apply compressed air to oil 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.
e Qil seal might be damaged.
e Fluid might be leaking past piston check ball.

SATB41A

2. Remové drive plates, driven piates, retaining plate, dish plate
and snap ring.

SATS42A

AT-234




REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

KV31102400 3. Remove snap ring from clutch drum while compressing clutch

{J34285 and J34285-87) springs. :
¢ Do not expand snap ring excessively.

4. Remove spring retainer and return spring.

SAT487G EM

5. Install seai ring onto oil pump cover and install reverse clutch
drum. While holding piston, gradually apply compressed air to ¢
oil hole until piston is removed.

e Do not apply compressed air abruptly.

6. Remove D-ring and oil seal from piston. EC

SATB44A
INSPECTION )
Reverse clutch snap ring and spring retainer
e Check for deformation, fatigue or damage. EA
RA
BR
N Reverse clutch return springs ST
’-E?_ e Check for deformation or damage. Also measure free length
£ and outside diameter.
5 Inspection standard: RS
8 Refer to SDS, AT-278.
e | BT
¢ : Free length
i ) : ' A
SAT829A
Thickness Reverse clutch drive plates EL
e (heck facing for burns, cracks or damage.
A ® Measure thickness of facing. D
Facing Thickness of drive plate:
Standard value 1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit 1.8 mm (0.071 in)
e |f not within wear limit, replace.
Core plate
Reverse clutch dish piate
® (Check for deformation or damage.
SATB8454A
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'REPAIR FOR COMPONENT PARTS

No air leakage
Check ball

Air leakage is present.
Check ball

Check ball

SAT846A

SATB47A| -

SATB4BA

SATB49A

KV31102400
(J34285 and J34285-87)

SAT487G

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 to assure that there is no air leakage.

e Also apply compressed air to ail 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. instalf snap ring while compressing clutch springs.

AT-236



REPAIR FOR COMPONENT PARTS

SATS50A

SATB42A

SATEE2A,

SAT841A

Reverse Clutch (Cont’d)

¢ Do not align snap ring gap with spring retainer stopper.
5. Install drive plates, driven plates, retaining plate and dish plate.

6. Install snap ring.

7. Measure clearance between retaining plate and snap ring.
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard
0.6 - 0.9 mm (0.024 - 0.035 in)
Allowable limit
1.4 mm (0.055 in)
Retaining plate:
Refer to SDS, AT-279.

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY” in “Reverse Clutch”, AT-234.

AT-237

MA

B

LG

EC

FA

BR
RS

BT

(A
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315 L
Retaining plate «

Snap ring

Drive plate

Driven plate

Snap ring

Spring retalner
- Driven plate
oy
Z Retaining plate %
Returh spring

[ | Snap ring
Clutch pisten CATE) — [

D-ring (Smalh) 13 GTF
D-ring (Largeje

High clutch drum CaTE> .
: Apply ATF. Drive plate

* : Select with praper thickness.

SATE27

DISASSEMBLY AND ASSEMBLY

Service procedures for high clutch are essentially the same as
those for reverse clutch, with the following exception:
o Check of high clutch operation

SAT854A

KV31102400 e Removal and installation of return spring

(34285 and J34285-87)

SAT488G

AT-238



REPAIR FOR COMPONENT PARTS

High Clutch (Cont’'d)
INSPECTION

High clutch snap ring and spring retainer
e Check for deformation, fatigue or damage.

E

e Inspection of high clutch return springs

£ Inspection standard: L
£ Refer to SDS, AT-278.
©
8 EC
[n]
=)
¢ : Free length L—E
SATE29A
Thickness ¢ Inspection of high clutch drive plate 5
Thickness of drive plate: PD
_ Standard
Facing , 1.52 - 1.67 mm (0.0598 - 0.0657 in) ,
' Wear limit &
1.4 mm (0.055 in)
| RA
Core plate
BR
SATB4DA

e Measurement of clearance between retaining plate and snap &T
ring
Specified clearance:
Standard EBS
1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit
3.4 mm (0.134 in) BT
Retaining plate:
Refer to SDS, AT-279.

Feeler gauge

SATS58A
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches

SEC. 315

For the number of clutch sheets (drive plate and

driven plate), refer to the below cross-section.
Direction of dish plate

Snap ring
— Snap ring Direction of dish plate r Retaining plate % l]

r Retaining plate % D Drive *
plate _
. Dish plate CATED
’ ) Driven plate CATF)

Drive plate

Driven plate (ATE) Dish plate CATE)

Forward clutch piston CATF)

I-w.‘ ’:' ¥
Snap ring@ J D-ring Q

Spring retainer Overrun clutch piston

| o

Direction of oil seal Direction of oil seal

Driven plate - I— Driven plate

—

Snap ring
Retaining plate %
Drive plated Snap
ring

Retaining plate %

Drive plate

. Apply ATF.

* : Select with proper thickness.

SATE28]

914 AT-240



REPAIR FOR COMPONENT PARTS
" Forward and Overrun Clutches (Cont’d)

DISASSEMBLY AND ASSEMBLY
Service procedures for forward and overrun clutches are essen-
tially the same as those for reverse clutch, with the following excep-
tion: '
e Check of forward clutch operation ' &l
A
SATB60A EM
e Check of overrun clutch operation
LG
EC
| e
- oS(;/k Paper ri
7N s
¢ Removal of forward clutch drum )
Remove farward clutch drum from transmission case by hold-
ing snap ring.
FA
RA
BR
SATE65A
e Removal of forward clutch and overrun clutch pistons
1. While holding overrun clutch piston, gradually apply com-
pressed air to oil hole.
- RS
A Ef]
{
(FIA
SAT862A
2. Remove overrun clutch from forward clutch, EL
15X
SATE63A

AT-241 915
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REPAIR FOR COMPONENT PARTS

KVv31102400

(J34285 and J34285-87)

SAT492G

2
b —
£
.=
ke
£
=
C
-
2 : Free length
SATB29A
Thickness
Facing
Core plale
SATBA5A
Thickness
Facing
Core plate
SATB45A

Forward and Overrun Clutches (Cont’d)
& Removal and installation of return springs

INSPECTION

Forward and overrun clutch snap rings and spring
retainers

e Check for deformation, fatigue or damage.

® Inspection of forward clutch and overrun clutch return springs
Inspection standard:
Refer to SDS, AT-278.

¢ |nspection of forward ciutch drive plates
Thickness of drive plate:
Standard
1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit
1.8 mm (0.071 in)

e Inspection of overrun clutch drive plates
Thickness of drive plate:
Standard
1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit
1.8 mm (0.071 in})

AT-242



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont5d)

e . Installation of forward clutch piston and overrun clutch piston
1. Install forward clutch piston by turning it slowly and evenly.
& Apply ATF to inner surface of clutch drum. -

@l
A
SAT/AMG EM
e Align notch in forward ciutch piston with groove in for-
ward clutch drum, LG
2. Install overrun clutch by turning it slowly and evenly.
e Apply ATF to inner surface of forward clutch piston. B

& Measurement of clearance between retaining plate and snap
ring of overrun clutch PD
Specified clearance:
Standard .
1.0 - 1.4 mm (0.039 - 0.055 in) - PA
Allowable limit
2.0 mm (0.079 in)
Retaining plate:
Refer to SDS, AT-279.

BR

e Measurement of clearance between retaining plate and snap gy
ring of forward clutch
Specified clearance:
Standard RS
0.35 - 0.75 mm (0.0138 - 0.0295 in)
Allowable limit _
2.2 mm (0.087 in) B
Retaining plate:
Refer to SDS, AT-279.

A
Feeler gauge 1 _
Nn SATE70A
EL
IDX

AT-243 917
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Low & reverse brake piston CATE)

For the number of clutch sheets (drive plate and Spring retainer
driven plate), refer to the below cross-section. pring

Snap ring@
O-ring Q ®
rSnap ring Low one-way clutch inner race
-Retaining plate % Needle bearing Q ®

0\

~Retaining plate Seal ring@@
3.6 mm (0.142 in) .
Drive plate CATF>
\ |

o
AN
- @D
Driven plate CATE @‘;LJJ
',/ \ _ L Heturn spring -
o _ Dish plate ‘“‘@\
’) “\ 0] 21 - 26 Nom®

(2.1 - 2.7 kg-m,
15 - 20 ft-1b)

2
2

Direction of
dish plate

Retaining plate % .
( FRetainmg plate 3.6 mm (0.142 in)| Direction of oi! seal
A Driven plate

e

Snap ring—

- Dish plate
Drive plate (Wave)

. Apply ATF.
EF () : Apply petroleum jelly. -
* . Select with proper thickness.

SATE29I

DISASSEMBLY

1. Check operation of low and reverse brake.
a. [nstall 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,
e D-ring might be damaged.
e Qil seal might be damaged.
e Fluid might be leaking past piston check ball.

SATB72A

2. Remave snap ring, low and reverse brake drive plates, driven
plates and dish plate.

SATB73A

AT-244



REPAIR FOR COMP.ONENT PARTS
Low & Reverse Brake {(Cont’'d)

3. Remove low one-way clutch inner race, spring retainer and
return spring from fransmission case.
4. Remove seal rings from low one-way clutch inner race.
5. Remove needle bearing from low one-way clutch inner race.
6]
A
SATI54G _ EM
6. Remove low and reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston. LG
EC
FE
SAT876A
INSPECTION £
Low and reverse brake snap ring and spring retainer
e (Check for deformation, fatique or damage. A
%
BR
- Low and reverse brake return springs 1510
g ® Check for deformation or damage. Also measure free length
£ and outside diameter.
& Inspection standard: RS
a Refer to SDS, AT-278.
= BT
R : Free tength
i ) RA
SATB29A
Thickness Low and reverse brake drive plates EL
e Check facing for burns, cracks or damage.
¢ Measure thickness of facing. [l
Facing Thickness of drive plate:
Standard vaiue
1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit :
Core plate 1.4 mm (0.055 In)
e If not within wear limit, replace.
SATB45A

AT-245 | | 019
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REPAIR FOR. COMPONENT PARTS

Clearance

;Seal' ring
7%
FAEN %

SAT155G

SAT112B)

SAT8B0A,

Low & Reverse Brake (Cont’'d)

Low one-way clutch inner race -

e Check frictional surface of inner race for wear or damage.
e Install new seal rings onto low one-way clutch inner race.
e Be careful not to expand seal ring gap excessively.
L]

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)
e If not within allowable limit, replace low one-way clutch inner
race.

ASSEMBLY
1. Install needle bearing onto one-way ciutch inner race.
e Pay attention to its direction — Black surface goes to rear

side.
¢ Apply petroleum jelly to needle bearing.

2. Install oil seal and D-ring onto piston.
e Apply ATF to oil seal and D-ring.

3. install piston by rotating it slowly and evenly.
e Apply ATF to inner surface of transmission case.

AT-246



REPAIR FOR COMPONENT PARTS

I

i
SATEE1A

SATBB4A

LLow & Reverse Brake (Cont’d)

8.

* O

Install return springs, spring retainer and low one-way clutch
inner race onto transmission case. .

Install dish plate, low and reverse brake drive plates, driven
plates and retaining plate. _ '

Install snap ring on transmission case.

Check operation of low and reverse brake clutch piston. Refer
to “DISASSEMBLY", AT-244,

Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance: _
Standard
0.90 - 1.20 mm (0.0354 - 0.0472 in)
Allowable limit
2.4 mm (0.094 in})
Retaining plate:
Refer to SDS, AT-280.

Install low one-way clutch inner race seal ring.

Apply petroleum jelly to seal ring.
Make sure seal rings are pressed firmly into place and
held by petreteum jetly.

AT-247

RS

B

IFIA

EL
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly

SEC. 315

Snap ring

Low one-way clutch

Side plate QB

Forward clutch
drum assembly

Needle bearing ~

SAT452AA
DISASSEMBLY
1. Remove side plate from forward clutch drum.
2. Remove low one-way clutch from forward clutch drum.
3. Remove snap ring from forward clutch drum.
4. Remove needle bearing from forward clutch drum.

SAT453B)

INSPECTION
Forward clutch drum

e (Check spline portion for wear or damagé.
e (Check frictional surfaces of low one-way clutch and needfe
bearing for wear or damage.

.
=T

SAT457B

Needle bearing and low one-way clutch
® Check frictional surface for wear or damage.

SATBA3A

AT-248




REPAIR FOR COMPONENT PARTS
Forward Clutch Drum Assembly (Cont’d})

ASSEMBLY

1. Install needle bearing in forward clutch drum.
2. Install snap ring onto forward clutch drum.

WA

SR

3. Install low one-way clutch onto forward clutch drum by push-
ing the roller in evenly. LG

EG

FE

SAT450B

e Install low one-way clutch with flange facing rearward. D

-

SATBI5A

4. Install side plate onto forward clutch drum. 8T

A

SAT459B)

ER

AT-249 | 003
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

SEC. 3156 ~Rear internal gear {with forward one-way clutch inner race)

~Thrust washer ®

~Forward clutch hub (with forward one-way clutch outer race)

Snap ring
Forward one-way clutch

Snap ring

End bearing

(B : Apply petroleum jelly.

SATO09GA

SAT897A

SAT902A

SATI03A

DISASSEMBLY

Remove needle bearing from rear internal gear.

Remove rear internal gear by pushing forward clutch hub for-
ward.

Remove thrust washer from rear internal gear.

Remove snap ring from forward clutch hub.

Remove end bearing.

Remove forward one-way clutch and end bearing as a unit
from forward clutch hub.

Remove snap ring from forward clutch hub.

corEL =

N

INSPECTION

Rear internal gear and forward clutch hub

e 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
¢ Check for deformation or damage.

AT-250



REPAIR FOR COMPONENT PARTS
Rear Internal Gear and Forward Clutch Hub

(Cont’d)
ASSEMBLY
1. Install snap ring onto forward clutch hub.
2. Install end bearing.
@l
MIA
SATO01A EMF
3. Install forward one-way clutch onto clutch hub.
e Install forward one-way clutch with flange facing rearward. LG
4. Install end bearing.
5. Install snap ring onto forward clutch hub. ae
FE
6. Install thrust washer onto rear internal gear. 5B
e Apply petroleum jelly to thrust washer.
e Securely insert pawls of thrust washer into holes in rear
internal gear. BA
BR
7. Position forward clutch hub in rear internal gear. 8T
RS
BT
(A
SATI07A
8. After installing, check to assure that forward clutch hub rotates EL
B clockwise,
-rllllll"’ Direction of
rotatio% n@x
E
TS SATO0SA

AT-251 925
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315 . A
- Return spring 8 )
| . D-ring #39
Return spring A Servo piston spring retainer @
Gasket
O-ring
Piston stem Q
0D servo
D-ring 4 O-ring €28 CATED piston retainer

D-ring Q

0D band servo piston

Servo piston retainer

)¢ i
\ E-ring (small)
E-ring (large)

Band servg piston

: Apply ATF.

rvo cushion spring retainer
Se € pring SAT709HA

7~

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 oil 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
SATO11A

AT-252



REPAIR FOR COMPONENT PARTS
' ‘Band Servo Piston Assembly (Cont’d)

6. Remove servo piston spring retainer, return spring B and pis-
ton stem from band servo piston.
N 7. Remove E-ring from band servo piston.
v / ( D) GH
A ({@
SATO12A EME
8. Remove servo cushion spring retainer from band servo piston.
9. Remove D-rings from band servo piston. LG
10. Remove O-rings from servo piston tetainer.
EC
. FE
@
SATO14A
Piston stem INSPECT'ON [@@
Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage. A
. : BR
Servo cushion spring retainer SATS15A
Return springs &7
e Check for deformation or damage. Measure free length and
outer diameter.
Inspection standard: - RS
Spring A Refer to SDS, AT-278.
BT
Spring B
A
SATT10H
ASSEMBLY EL
1. Install O-rings onto servo piston retainer.
_ . s Apply ATF to Q-rings. [3)4
= e Pay attention to position of each O-ring.
Small dia.
Large dia. SATO17A

AT-253 | 007



928

REPAIR FOR__COMPONENT PARTS

SAT918A

SATI20A

SATO12A

SATOZ1A

SATS22A

Band Servo Piston Assembly (Cont’d)

2.
3.

Install servo cushion spring retainer onto band servo piston.
Install E-ring onto servo cushion spring retainer.

Install D-rings onto band servo piston.
Apply ATF to D-rings.

Install servo piston spring retainer, return spring B and piston
stem onto band servo piston, _

Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

Install band servo piston assembly onto servo piston retainer
by pushing it inward.

AT-254



REPAIR FOR COMPONENT PARTS

SAT923A)

SATG244A

Band Servo Piston Assembly (Cont’d)

8.

9.

Install D-ring on OD band servo pistcn.
Apply ATF to D-ring.

Install OD band servo piston onto servo piston retainer by
pushing it inward.

AT-255

A

EM

LG

FA

BR

ST

RS

BT

HA

EL
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REPAIR FOR COMPONENT PARTS

Parking Pawl Comporients

SEC. 311=314
Parking rod

H24 = 29 Nem

(2.4 - 3.0 kg-m, 17 - 22 ft-lb)

Parking pawl spacer

Return spring

Parking pawl shaft

Parking pawl return spring Rear extension

Farking pawl :
Parking actuator support
-y Parking paw! shaft
\ 8

Parking pawl

rking actuator
O support
o2PPY

Parki
ng gear SATE30I

Output shaft

DISASSEMBLY
1. Slide return spring to the front of rear extension flange.

2. Remove return spring, pawi spacer and parking pawl from rear
extension.

3. Remove parking pawl shaft from rear extension.

4. Remove parking actuator support from rear extension.

A\
%/

SATZ28H
INSPECTION
Parking pawl and parking actuator support
e Check contact surface of parking rod for wear.
pY
w
SATR98G

AT-256



REPAIR FOR COMPONENT PARTS

Parking Pawl Components (Cont’d)

ASSEMBLY

N 1. Install parking actuator support onto rear extension.

2. insert parking pawl shaft into rear extension.

3. Install return spring, pawl spacer and parking pawl onto park-
l ing pawl shaft. - @l

A

SAT229H

=M

4. Bend return spring upward and install it onto rear extension.

LG
EG
Fi&

PR

FA

RA

BR

ST

RS

BT

IFA

EL

AT-257 931



ASSEMBLY

Assembly (1)

1. Install manual shaft components.

a. Install oil seal onto manual shaft.

e 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.

Remove masking tape.

o

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.

SAT933A

f. Install detent spring and spacer.

Spacer

g. While pushing detent spring down, install manual plate onto
manual shaft.

- AT-258



ASSEMBLY

SATO36A

F

Accumulator

piston (&)

Accumulator
piston

Accumulator

piston ©

Front wp

Accumulator

piston (B)

SATI37AA

-
~ ]SAT938A

i fﬁ—_T’j

J|' Accumulator
piston @ Accumulator PIStONn ©

ol

Accumulator

Accumulator

SAT7T17H

Assembly (1) (Cont’d)

h.

W

o

w

- Install fock nuts onto manual shaft.

Instal! accumulator piston.

Install O-rings onto accumulator piston.

Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-279.

Install return spring for accumulator & onto transmission case.

Free length of return spring:
Refer to SDS, AT-278.

Install accumulator pistons &, ®, ©® and @.

Apply ATF to transmission case.

Install band servo piston.
Install return spring onto servo piston.

AT-259

EM

LG

EC

FE

o

PD

FA
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ASSEMBLY

SAT940A

STO7870000
(J37068)

SATI43A

Forward clutch drum

SATO45A

Assembly (1) (Cont’d)

b. Install band servo piston onto transmission case.

e Apply ATF to O-ring of band servo piston and transmis-
sion case.

c. Install gasket for band servo onto transmission case.

d. install band servo retainer onto transmission case.

4. Install rear side clutch and gear components.-
a. Place transmission case in vertical position.

b. Slightly lift forward clutch drum assembly and slowly rotate it
clockwise until its hub passes fully over the clutch inner race
inside transmission case.

c. Check to be sure that rotation direction of forward clutch
assembly is correct.

AT-260



ASSEMBLY

Hole for
pawl

SAT946A

SATH4TA

SAT711H

SATI40A

{J37068)

SAT156G

Assembly (1) (Contd)

d.

ei

f.
®

g.
h.

j-

Instali thrust washer onto front of overrun cluich hub.

Apply petroleum jelly to the thrust washer.
Insert pawls of thrust washer securely into holes in over-
run clutch hub.

Install overrun clutch hub onto rear internal gear assembly.

Install needie bearing onto rear of overrun clutch hub.
Apply petroleum jelly to needle bearing.

Check that overrun clutch hub rotates as shown while holding

forward clutch hub.
Place transmission case into horizontal position.

Install rear internal gear, forward clutch hub and overrun clutch
hub as a unit onto transmission case.
Install needle bearing onto rear internal gear.

Apply petroleum jelly to needle bearing.

AT-261

(VA
&l
LC

EC

58
PD
FA
BR
§r
RS

BY

HA
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ASSEMBLY
Assembly (1) (Cont’d)

k. Install bearing race onto rear of front infernal gear.

s Apply petroleum jelly to bearing race.

e Securely engage pawls of bearing race with holes in front
internal gear.

SATE53A

L. Install front internal gear on transmission case.

SATO54A

936 AT-262



ASSEMBLY

Adjustment

When any parts listed below are replaced, adjust total end play and
reverse clutch end play.

ltem @l
Part name Reverse clutch
Total end play
end play
— VA
Transmissicn case . .
Low one-way clutch . .
inner race =M
Overrun clutch hub . .
Rear internal gear - . . 1G
Rear planetary carrier . .
Rear sun gear . . EC
Front planetary carrier . _ .
Front sun gear . [ EE
High clutch hub ] ™
High clutch drum . [
Oil pump cover . .
Reverse cluich drum —_ .
‘ PD
FA
RA
BR
1. Install front side clutch and gear components. §T
a. Install rear sun gear on transmission case.
¢ Pay attention to its direction.
RS
B
[iA
SAT544BA
EL

Instail needle bearing race on front of front planetary carrier.
Apply petroleum jelly to needle bearing.
Install needle bearing on rear of front planetary carrier. DX

Apply petroleum jelly to bearing. _
Pay attention to its direction — Black side goes to front.

00 e T

SAT545B

AT-263 937
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ASSEMBLY

SATS5478B

SATH48B

SAT5498

SAT5508

Front Raar

SAT551B

Adjustment (Cont’d)

d.

e.

f.

.g.

h.
.

Install front planetary carrier on forward clutch drum.

Install needle bearing on rear of high clutch.
Apply petroleum jelly to bearing.

Install high clutch assembly onto reverse clutch assembly.

Instalt high clutch hub onto high clutch assembly.

Install needle bearings onto front sun gear.
Apply petroleum jelly to needle bearings.

AT-264



ASSEMBLY

SATS54B
Oil pump Oil pump
assembly gasket

T
Clutch pack

Bearing Needle bearing

race

SATI75A

(J34291-5)
Lock

ﬁ/— 434291-2)

(J34291-1}

Needle bearing

SATY774

Adjustment (Cont’d)

-

2.

a.

b.

Install front sun gear onto reverse clutch assembly.

install clutch pack into transmission case.

Adjust total end play.
Total end piay “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)

With needle bearing installed, place J34291-1 (bridge),
J34291-2 {legs) and the J34291-5 (gauging cylinder) onto oil
pump. The long ends of legs should be placed firmly on
machined surface of oil pump assembly and gauging cylinder
should rest on top of the needle bearing. Lock gauging cylin-
der in place with set screw.

Install J34291-23 {gauging plunger) into gauging cylinder.

AT-265
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EG
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PD

FA

BR
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ASSEMBLY

SATY78A

Feeler gauge

SATG79A

Qil pump
assembly

Gl pump
gasket

Clutch pack -/

SATQD1H

SATOB1A

(J34251-23)

SAT282AA

940

Adjustment (Cont’d)

C.

With original bearing race installed inside reverse clutch drum,
place shim selecting gauge with its legs on machined surface
of transmission case (no gasket) and allow gauging plunger to
rest on bearing race. Lock gauging plunger in place with set
screw.

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)
i 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-280.

Adjust reverse clutch drum end play.
Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in)

Place d34291-1 {bridge), J34291-2 (legs) and J34291-5 (gaug-
ing cylindery on machined surface of transmission case (no
gasket) and allow gauging cylinder to rest on front thrust sur-
face of reverse clutch drum. Lock cylinder in place with set
SCrew. :

Install J34291-23 (gauging plunger} into gauging cylinder.
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ASSEMBLY
Adjustment (Cont'd)

c. With original thrust washer installed on oil pump, place shim
setting gauge legs onto machined surface of oil pump assem-
bly and allow gauging plunger to rest on thrust washer. Lock
plunger in place with set screw.

! Lock | @U
& MiA
Thrust washer EM

SATS83A

d. Use feeler gauge to measure gap between gauging plunger
and gauging cylinder. This measurement shouid give you exact | ¢
reverse clutch drum and play.
Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in) EC
¢ lf end play is out of specification, decrease or increase thick-
ness of oil pump thrust washer as necessary.
Availabie oil pump thrust washer: Flg
Refer to SDS, AT-280.

\[mm]]—} Feeler gauge
SATI84A

Assembly (2) D

1. Install output shaft and parking gear.
a. Insert output shaft from rear of transmission case while slightly

liting front internal gear. [EA
® Do not force output shaft against front of transmission
case.
RA
3R
SAT216B
T = = b. Carefuily push output shaft against front of transmission case. &

Install snap ring on front of output shaft.

‘ 7/]” J/ﬁ ¢ Check to be sure output shaft cannot be removed in rear
A | ) direction. RS

Pliers location
BT
A
SATY57A
¢. Install needle bearing on transmission case. EL,
e Pay attention to its direction — Black side goes to rear.
e Apply petroleum jelly to needle bearing. 1B

SATOBSE
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' ASSEMBLY

SAT950A

SAT490G

SAT191Bl

SATI963A

Assembly (2) (Cont’d)

d.

e.

2.
a.

b.

C.

d.

Install parking gear on transmission case.

Install snap ring on rear of output shaft.
Check to be sure output shaft cannot be removed in for-
ward direction.

Install rear extension.
Install oit seal on rear extension.

Apply ATF to oil seal.

Install O-ring on revolution sensor.
Apply ATF to O-ring.
Install revolution sensor on rear extension.

Install rear extension gasket on transmission case.
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SAT971A

Assembly (2) (Cont'd)

e. Install parking rod on transmission case.

f. Install rear extension on transmission case.

3. install front side clutch and gear components.
a. Install rear sun gear on transmission case.

e Pay attention to its direction.

Make sure needle bearing is on front of front planetary carrier.
Apply petroleum jelly to needle 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.

While rotating forward clutch drum clockwise, install front plan-
etary carrier on forward clutch drum.

Ceeo ey

e. Make sure bearing races are on front and rear of cluich pack.

e Apply petroleum jelly to bearing races.
e Securely engage pawls of bearing races with holes in
clutch pack.

AT-269
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ASSEMBLY

Wooden block

SAT220B

SATOBOA

SAT987A

!

Assembly (2) (Cont’d)

f.

Install clutch pack into transmission case.

- Install brake band and band strut.

Install band strut on brake band.
Apply petroleum jelly to band strut.

Place brake band on periphery of reverse clutch drum, and
insert band strut into end of band servo piston stem.

Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough so 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.
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Assembly (2) (Cont’'d)

7. Install oil pump assembly. :
a. Install needle bearing cn oil pump assembly.
e Apply petroleum jelly to the needle bearing.
b. Install selected thrust washer on oil pump assembly.
e Apply petroleum jelly to thrust washer, @l
MIA
SATIBIA EM
c. Carefully install seal rings into grooves and press them into the
petroleum jelly so that they are a tight fit. G
EC
FE
d. Install O-ring on oil pump assembly. oD
e Apply petroleum jelly to O-ring.
FA
BR
e. Apply petroleum jelly to mating surface of transmission case §F
and oil pump assembly.
RS
BT
inlA
SATA92A
f. Install oil pump assembly. EL
¢ Install two converter housing securing bolts in bolt holes
in oil pump assembly as guides. 5%
SATI93A
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ASSEMBLY

il pump assembly

Transmission case

Approximately
1 mm (0.04 In) '

Inserting direction

SAT994A

SAT114B

SAT397C

SAT798C

SAT792C

—Assembly (2] (Contd)

e Insert oil pump assembly to the specified position in
transmission, as shown at left.

8. Install O-ring on input shaft.
e Apply ATF to O-rings.

9. Install converter housing.
a. Apply recommended sealant to outer periphery of bolt holes in
converter housing.
Recommended sealant:
Refer to “MAJOR OVERHAUL"”, AT-201.

b. Apply recommended sealant to seating surfaces of bolts that
secure front of converter housing.
Recommended sealant:
Refer to “MAJOR OVERHAUL"”, AT-201.

c. Install converter housing on transmission case.
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Assembly (2) (Cont’d)

10. Install turbine revolution sensor.

A

B

11. Adjust brake band.
. Tighten anchor end pin to specified torque. Le
Anchor end pin: _
: 3.9 - 5.9 N'm {0.4 - 0.6 kg-m, 35 - 52 in-Ib)

b. Back off anchor end pin two and a half turns. EC

FE
SATO01B .
[ ' in, ti t.

¢. While holding anchor end pin, tighten fock nu B
FA
BR

12. Install terminal cord assembly. §T

a. Install O-ring on terminal cord assembly.

e Apply petroleum jelly to O-ring.

b. Compress terminal cord assembly stopper and install terminal RS

cord assembly on transmission case.

BT
A
EL

13. Install control valve assembly.
a. Install accumulator piston return springs ®, @ and @.
Free length of return springs: 103
Refer to SDS, AT-278.

SATOU4BA
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ASSEMBLY

SATO05B|

SATOD6E

SAT221B|

Assembly (2) (Cont’'d)
b. Install manual valve on control valve.
& Apply ATF to manual vaive.

¢. Place control valve assembly on transmission case. Connect
solenoid connector for upper body.
d. Instali connector clip.

e. Install control valve assembly on transmission case.
f.  Instail connector tube brackets and tighten bolts ® and ®.

e Check that terminal assembly harness does not catch.

Bolt £ mm (in) BE 0

® 33 (1.30)
45 (1.77)

g. Install O-ring on oil strainer.
e Apply petroleum jelly to O-ring.
h. Install oil strainer on control valve.
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Assembly (2) (Cont’d)

i.  Securely fasten terminal harness with clips.

] Terminal ¢

' VA

o &3 Q < @
SATO09S ' EM
Cornector |- Install torque converter clutch solenoid valve and fluid tem-
perature sensor connectors., LG
EC
FE
SATO0B 7
14. Install ¢il pan.
a. Attach a magnet to oil pan. PD
A,
BR
b. Install new oil pan gasket on transmission case. 8T
¢. Install oil pan and bracket on transmission case.
® Always replace oil pan bolts as they are self-sealing bolts.
e Before installing bolts, remove traces of sealant and oil RE
from mating surface and thread holes.
e Tighten four bolts in a criss-cross pattern to prevent dis-
location of gasket. BT
d. Tighten drain plug.
RIA
EL

156. Install inhibitor switch.

a. Check that manual shaft is in “1” position.
b. Temporarily install inhibitor switch on manual shaft.

¢. Move manual shaft to “N”. X

SAT062J

AT-275 949



950

ASSEMBLY

SAT063.J

SATO15BA

Notch in

Notch in torgue
converter

SAT0168

1 A
Stralghtedge
IV tay

Y
4 Dlstance A

| Assembly (2) (Cont’d)

d. Tighten bolts while inserting 4.0 mm (0.157 in} dia. pin verti-
cally into locating holes in inhibitor switch and manual shatft.

. Install torque converter.
Pour ATF into torque converter.
e Approximately 2 liters (2-1/8 US qt, 1-3/4 Imp qt) of fluid
are reqmred for a new torque converter.
e When reusing old torque converter, add the same amount
of fluid as was drained.

b. Install torque converter while aligning notches and oil pump.

c. Measure distance A to check that torque converter is in proper
position.
Distance “A":
22 mm (0.87 in) or more
Refer to SDS, AT-280.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VH41DE

Automatic fransmission madel RE4R03A ]
Transmission mode! code number 52X14 @ﬂ
Stall torque ratio 20:1
Transmission gear ratio MA
1st 2.569
2nd 1.479 : : EM
Top 1.000
oD 0.694
Reverse 2.275 i L@

Nissan Matic “D” (Continental
U.S. and Alaska) or Genuine EG
Nissan Automatic Transmission
Fluid {Canada})*

Oil capacity ¢ (US gt, Imp qt) 10.5 (11-1/8, 9-1/4) EE

Recommended il

*: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED
FLUIDS AND LUBRICANTS").

Specifications and Adjustment

SHIFT SCHEDULE B
Vehicle speed when shifting gears

Vehicle speed km/h (MPH) FA
Throttte position
D, - D, D, — D, D, — D, D,— D, D, — D, 0, - D, 1, - 1,
Full throttie 66 - 70 120 - 128 183 - 193 177 - 187 114 - 122 43 - 47 " 53-57
{41 - 43) {75 - 80) (114 - 120) {110 - 118} (71 -78) (27 - 29) {33 - 35)
Half throttle 44 - 48 80 - 86 19 -127 81 -89 35-39 7-1 53 - 57
{27 - 30) {50 - 53) {74 - 79) (50 - 68) (22 - 24y (4-7 (33 - 35) BR
Vehicle speed when performing and STALL REVOLUTION ST
releasing lock-up |
Stall revolution rpm
Vehicle speed km/h (MPH) -
Throtile Selﬁgts?tri c:::ver 2,300 - 2,500 F&S
iti Lock-u Lock-u
posftion [Shift position] “ON"p “OFF"p
D 184 - 192 178 - 186 LINE PRESSURE Efl)
Ful tirott D] (114 - 119) (111 - 116)
u rottle
[I:[)D (g; - gg) gg - gg) Engine speed Line pressure kPa (kg/om®, psi) A
— - L
o ( mm D, 2 and 1 positions R position
D 134 - 142 120 - 128
422 - 481 677 - 716
D 83 - 83 75 - 80
Half throttle D4 (63 - 88) ( ) Idie {4.3- 4.7, 61 - 67) (6.9 - 7.3, 98 - 104) EL
[[? | (2; ] gg) (g:, : 22, Stall 1,020 - 1,008 1,422 - 1,510
¢ (10.4 - 11.2, 148 - 159) | {14.5 - 15.4, 206 - 218)
[
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustment (Cont’'d)

RETURN SPRINGS

Unit: mm (in)
Iterm
Parts
Part No. Free length Cuter diamster
Torque converter relief :
@ valve spring 31742-41X23 38.0 (1.496) 9.0 (0.354)
@ | Pressure reguiator vaive 31742-41X24 44.02 (1.7331) 14.0 (0.551)
spring .
@ | Pressure modifier valve 31742-41X19 31.95 (1.2579) 6.8 (0.268)
spring
@ Shuttle shift valve D 31762-41X00 26.5 (1.043) 6.0 (0.236)
spring
® 4-2 sequence valve sprig 31756-41X00 29.1 (1.146) 6.95 (0.2736)
@& Shift valve B spring 31762-41X01 25.0 (0.984) 7.0 (0.2786)
gggfr @ 4-2 relay valve spring 31756-41X00 29.1 (1.148) 6.95 (0.2736)
Shift valve A spring 31762-41X01 25.0 {0.984) 7.0 {0.278)
Contral ® Ove"”'l' clutch control 31762-41X03 23.6 (0.929) 7.0 (0.276)
valve valve spring
Qverrun clutch reducing
(g . 31742-41X63 32.5 (1.280) 7.0 (0.276)
valve spring
@ Shuttle SZ'::::gva"’e S 31762-41X04 51.0 (2.008) 5.65 (0.2224)
Pilot valve spring 31742-41X13 - 257 (1.012) 9.1 (0.358)
Torque converter clutch : :
@ control valve spring 31742-41X22 18.5 (0.728) 13.0 {0.512)
@ MOd"'erl::‘;‘;E:'gamr Pis- 31742-27X70 31.4 (1.236) 9.5 (0.386)
Lower @ 1st reducing valve spring 31756-41X05 25.4 {1.000) 6.75 (0.266)
body @ 3-2 timing valve spring 31742-41X06 23.0 (0.906) 6.7 (0.264)
@ Servo ‘:;anrf:r valve 31742-41X06 23,0 (0.906) 6.7 (0.264)
Reverse clutch 16 pes 31505-51X00 37.18 (1.4638) 14.8 {0.583)
High clutch 16 pcs 31505-21X03 22.06 (0.8685) 11.6 (0.457)
Forward clutch 32521-51X01
(Overrun clutch) 20 pes {Assembly) 36.8 (1.449) 10.7 (0.421)
: Inner spring 16 pos 316505-51X06 20.43 {0.8043) 10.3 (0.406)
Low & reverse brake
Quter spring 16 pes 31505-51XG5 20.35 (0.8012) 13.0 (0.512)
Spring &) 31605-41X17 52.0 {2.047) 38.7 (1.524)
Band servo
Spring 31605-41X01 29.0 (1.142) 27.6 (1.087)
Accumulator (& 31605-41X02 43.0 {1.683) 18 (0.71)
Accumulator ' 31605-41X10 66.0 (2.598) 18.8 {(0.740)
Accumulater
Accumulator © 31605-51X01 450 (1.772) 29.3 {1.154)
Accumulatar (@ 31605-41X06 58.4 (2.299) 17.3 (0.681)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

ACCUMULATOR O-RING

Forward clutch

Diameter mm (in)

Number of drive plates

Number of driven plates

Accumulator @ © o
Small diameter end 29 (1.14) | 32 (1.28) | 45 (1.77) | 28 (1.14)
Large diameter end 45 (1.77) ( 80 (1.97} | 50 (1.97) | 45 (1.77)

CLUTCHES AND BRAKES

Thickness of drive plate

Reverse clutch

Number af drive plates

Number of driven plates

Thickness of drive plate

Number of driven plates

mm {in)
Standard 1.80 - 2.05 (¢.0748 - 0.0807)
Wear limit 1.8 (0.071)
Clearance mm {in}
Standard 0.35 - 0.75 {0.0138 - 0.0295)
Allowable limit 2.2 (0.087)
Thickng 55 Part number
mm (in)
4.6 {0.181) 315637-51X06
Thickness of retaining plate 4.8 (0.189) [ 31537-51X07
5.0 {0.187) | 31537-51X08
5.2 (0.205) | 31537-51X09
5.4 (0.213) | 31537-51X10
5.6 (0.220) | 31537-51X69
Qverrun clutch
Number of drive plates 4
T

Thickness of drive plate

mm (in}
Standard 1.90 - 2.05 (0.0748 - 0.0807)
Wear limit 1.8 (0.071)
Clearance mm (in}
Standard 0.6-0.9 (0.024 - 0.035)
Allowable limit 1.4 (0.055)
Trl::;k?ﬁs Part number
Thickness of retaining plate 4.4 (0.173) | 31537-51X61
4.6 (0.181) | 31537-51X00
4.8 (0.189) 31537-51X01
5.0 (0.197) 31537-51X02
Number of drive plates 6
Number of driven plates 6

Thickness of drive plate

mm {in)
Standard 1.52 - 1.67 (0.0598 - 0.0657)
Wear limit 1.8 (0.071)
Clearance mm {in)
Standard 1.0 - 1.4 (0.039 - 0.055)
Allowable limit 2.0 {0.079)
T::fnk?::js Part number
3.8 (0.150) | 31537-51X11

Thickness of rataining plate

4.0 (0.157) | 31537-51X12
4.2 (0.185) | 31537-51X13
4.4 (D.173) { 31537-61X14
4.6 {0.181) | 31837-51X15
4.8 (0.189) | 31537-51X64

mm {in)
Standard 1.52 - 1.67 {0.0598 - 0.0B657)
Wear limit 1.4 (0.055)
Clearance mm (in)
Standard 1.8 -2.2 (0.071 - 0.087)
Allowable limit 3.4 {0.134)
Thickn.ess Part number
mm (in}
4.4 (0173} 31537-51X61
Thickness of retaining plate 4.6 (0.181) [ 31537-51X00
4.8 (0.189) | 31537-51X01
5.0 (0.187) | 31537-51X02
5.2 {0.205) | 31537-51X03
5.4 (0.213) | 31537-51X04
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specificati

-Low & reverse brake |

Number of drive plates

Number of driveh plates .

Thickness of drive plate

ons and Adjustment (Cont’d)

TOTAL END PLAY

Total encd play “T,”

0.25 - 0.55 mm

Thickness of oil pump
cover bearing race

{0.0098 - 0.0217 in)
Thlckn_e S8 Part number
mm (in)
0.8 (0.031) 3143541X01
1.0 {0.039) 31435-41X02
1.2 (0.047) 31435-41X03
1.4 (0.055) 31435-41X04
1.6 {0.063) 31435-41X05
1.8 (0.071) 31435-41X06
2.0 (0.079) 31435-41X07

REVERSE CLUTCH DRUM END PLAY

Reverse clutch drum end play
MTE::

0.55 - 0.90 mm
(0.0217 - 0.0354 in}

~ Thickniess of oil pump thrust

washer

Thlckn.ess Part number
mm (in)
0.9 (0.035) 31528-21X01
1.1 {0.043) 31528-21X02
1.3 (0.051} 31528-21X03
1.5 (0.059) 31528-21X04-
1.7 {0.067) 31528-21X05
1.9 (0.075) 31528-21X06

REMOVAL AND INSTALLATION

mm {in)
Standard 1.52 - 1.67 (0.0598 - 0.0657}
Wear limit 1.4 (0.055)
Clearance mm (in)
Standard 0.90 - 1.20 (0.0354 - 0.0472)
Allowable limit 2.4 {0.094)
Thickn.e 53 Part number
mm {in}
3.6 (0.142) | 31667-51X12
4.0 (0.157) 31667-51X1
4.2 (0.165) | 31667-51X10
4.4 (0.173) | 31667-51X00
) » 4.6 (0.181)y | 31667-51X01
Thickness of retaining plate 4.8 {0.189) 31667-51X02
5.0 (0.197) | 31667-51X03
5.2 (0.205) | 31667-51X04
5.4 (0.213) | 31667-51X05
5.6 (0.220) | 31667-51X06
6.8 (0.228) | 31667-51X07
6.0 (0.236) | 31667-51X08
6.2 (0.244) | 31667-51X09
Brake band
Anchor end pin tightening 39-59
torque N (kg-m, in-b) (0.4 -0.6,35-52)
Number of returning revolutions o5

for anchor end pin

OIL PUMP AND LOW ONE-WAY CLUTCH

Manual control linkage

Number of returning
revelutions for lock nut

1

Lock nut tightening torque

11-15 Nm
(1.1 - 1.5 kg-m, 8 - 11 ft-Ib)

Qil pump clearance mm (in}

Cam ring — oil pump housing

Standard

Distance between end of cluich
housing and torque converter

22.0 mm (0.866 in) or more

0.01 - 0.024
{0.0004 - 0.0009)

Rotor, vanes and control
piston — oil pump housing

Standard

0.03 - 0.044
(0.0012 - 0.0017)

Seal ring clearance mm ({in)
Standard

Allowable limit

0.10 - 0.25 (0.003% - 0.0098)
0.25 (0.0098)
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