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When ydu read wiring diagrams:

FOR AN ELECTRICAL INCIDENT".

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

* See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.

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

ALPHABETICAL INDEX FOR DTC

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

DTC
Items Reterence

(CONSULT screen terms} | gcm*1 Cg’;?%” page

AT 15T GR FNCTN 1103 PO731 AT-96

AT 2ND GR FNCTN 1104 PO732 AT-101
A/T 38D GR FNCTN 1105 P0O733 AT-106
AIT ATH GR FNCTN 1106 P0734 AT-111
AT TCC SV FNCTN 1107 P0O744 AT-123
ENGINE SPEED SIG*4 1207 PO725 AT-83
ATF TEMP SEN/CIRC 1208 P0O710 AT-86
INHIBITOR SW/CIRC 1101 P0705 AT-82
L/PRESS SQU/CIRG 1206 PQ/45 AT-130
/R CLTCH SOL/CIRC 1203 P1760 AT-148
SFT SOL A/CIRC*3 1108 PO750 AT-134
SFT S0L B/CIRC*3 1201 PO755 AT-138
TP SEN/CIRC AfT*3 1206 P1705 AT-142
TCC SOLENOID/CIRC 1204 P0O740 AT-119
VEH SPD SEN/CIR AT*4 1102 PO720 AT-80

*1: In Diagnostic Test Mede || {Self-diagnostic results),
these numbers are controlled by NISSAN,

*2: These numbers are prescribed by SAE J2012.

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

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

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

the same time.

o ltems Reference

CONSULT ECM*1 {CONSULT screen terms) page
G812

- PO705 11N INHIBITOR SW/CIRC AT-82
PO710 1208 ATF TEMP SEN/CIRC AT-86
PO720 1102 VEH SPD SEN/CIR AT*4 AT-90
PO725 1207 ENGINE SPEED S1G™4 AT-93
PO731 1103 A/T 18T GR FNCTN AT-96
PO732 1104 AT 2ND GR FNCTN AT-101
PQO733 1105 AT 3RD GR FNGTN AT-106
Pa734 1106 A/T 4TH GR FNCTN AT-111
PO740 1204 TGC SOLENOID/CIRG AT-119
PO744 1107 AT TCC S/V FNCTN AT-123
PO745 1205 LUPRESS SOI/CIRC AT-130
FO750 1108 SFT SOL A/CIRC*3 AT-134
PO755 1201 SFT SOL B/CIRC*3 AT-138
P1705 1206 TP SEN/CIRC A/T"3 AT-142
P1760 1203 Q/R CLTCH SOL/CIRC AT-148
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG’!

The Supplemental Restraint System “AIR BAG”, used along with a seat belt, helps to reduce the risk or

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

consists of air bag modules {located in the center of the steering wheel and on the instrument panel on the
passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. In addition to the
supplemental air bags for a frontal collision, the supplemental side air bag used along with the seat beit helps

. to reduce the risk or severity of injury to the driver and front passenger in a side collision. The supplemental

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

WARNING:

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

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

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses can be identified with yellow harness protector or yellow

insulation tape before the harness connectors.

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

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

tor lamp (MIL) to warn the driver of a maifunction causing emission deterioration.

CAUTION:

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

e 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.)

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

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

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

AT-3

@

A

Fe
CL
M

FA

BR

ST

RS

703



704

PRECAUTIONS AND PREPARATION

SEF289H

Tightened Loosened

Indicator

SATE73I

Bend Break

SEF291H

T T

Perform TCM in-
put/output signal
inspection before
replacement.

MEF040DA

A
\\SE RVICE/

ENGINE ™

/ SOON
TN

SATOG4|

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.(_) N:m (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

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

pin terminal, when connecting pin connectors.

Before replacing TCM, perform TCM input/output signal
inspection and make sure whether TCM functions prop-
erly or not. (See page AT-77.)

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.

® Use lint-free cloth or towels for wiping parts ciean. Commaon 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. [y
Place disassembled valve body parts in order for easier and proper assembly. Care will also prevent
springs and small parts from becoming scattered or lost.

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

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

e Exireme care should be taken to avoid damage to O-rings, seals and gaskets when assembling. EC

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

e After overhaul, refill the transmission with new ATF.

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

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

Service Notice or Precautions M

FAIL-SAFE -

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

electrical input/output device circuit is damaged.

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

customer may complain of sluggish or poor acceleration. EA

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-50.)

Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions (such [RA

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 BR

customer may resume normal driving conditions.

Always follow the "WORK FLOW" (Refer to AT-58).

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

TORQUE CONVERTER SERVICE

The torque converter should be replaced under any of the following conditions: ED
e External leaks in the hub weld area. '
Converter hub is scored or damaged.

Converter pilot is broken, damaged or fits poorly into crankshatt. LA
Steel particles are found after flushing the cooler and cooler lines. '

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

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

Converter is contaminated with engine coolant containing antifreeze.

Internal failure of stator roller clutch. 5%
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 torgue converter should not be replaced if;

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

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

AT-5 705
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PRECAUTIONS AND PREPARATION

Service Notice or Precautions (Cont’d)

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.
VQ30DE engine (with RE4F04A/V) ... fin type cooler

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

OBD-ll SELF-DIAGNOSIS

A/T self-diagnosis is performed by the TCM in combination with the ECM. The results can be read through
the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer to the table on
AT-44 for the indicator used to display each self-diagnostic resuit.

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

Always perform the procedure “HOW TO ERASE DTC” on AT-41 to complete the repair and avoid
unnecessary blinking of the MIL.

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

~Inhibitor switch

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

-A/T TCC S/V function (lock-up)

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

AT-6



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
(Kent-Moore No.) Description
Tool name @ﬁ
KV38105450 ® Removing differential side oil seals
(J34286) # Removing differential side bearing outer MA
Puller race
¢ Removing idler gear bearing outer race
SN
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
ST33400001 Installing differential side oil seal (RH side) LG
{J26082) Installing oil seal an oil pump housing
Drift
E®
a: 60 mm (2.36 in) dia. o
NT086 b: 47 mm (1.85 in) dia, FE
8725055001 Measuring line pressure.
(J34301-C) GL
Ci pressure gauge set
@ ST25051001
«( — MT

Qil pressure gauge

@ 8725052000
‘= )
Hose

@ 8T25053000
« — )
Joint pipe

@ ST25054000
{ — )
Adapter

& 8T25055000

« = )

Adapter
NTO97
3727180001 Removing idler gear
(J25726-A)
Puller
a: 100 mm (3.94 in)
b: 110 mm {4.33 in)
NT424 c: M8 x 1.26P
S5T23540000 Removing and instafling parking rod plate and
(J25689-A) b manual plate pins.
Pin punch a
a: 2.3 mm (0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
ST25710000 Aligning groove of manual shaft and hole of
(J25689-A) fransmission case.
Pin punch %
NT410 a: 2 mm {0.08 in} dia.

AT-7
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’'d)

Tool number
{Kent-Moore No.) Description
Tool name
KV32101000 instailing manual shaft retaining pin
(J25689-A)
Pin punch %
NT410 i a: 4 mm (0.16 in) dia.
KV31102400 ¢ Removing and installing clutch return
(J34285 and springs
J34285-87) ¢ Installing low and reverse brake piston

Clutch spring compressor

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

NT423
KVv40100630 « Installing reduction gear bearing inner race
{J26092)  Installing idler gear bearing inner race
Drift
a: 67.5 mm (2.657 in) dia.
b: 44 mm {1.73 in) dia.
NT107 ¢: 38.5 mm (1.516 in) dia.
ST30720000 ¢ nstalling idler gear bearing outer race
(J25405)
Bearing installer
a: 77 mm {3.03 in) dia.
NT115 b: 55.5 mm {2.185 in) dia.
§T35321000 b ¢ |nstalling output shaft bearing
« - ) L=
Drift "
u a: 49 mm (1.93 in) dia.
NTO73 a b: 41 mm {1.61 in) dia.
(J34291) ¢ Selecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
& Selecting side gear thrust washer
NT101
Kv38100300 Installing differential side bearing inner race
(J25523) {RH side) {FO4V)
Bearing installer
a: 54 mm (2.13 in) dia.
b: 46 mm (1.81 in) dia.
NTO85 c: 32 mm (1.26 in) dia.
ST30613000 Installing differential side bearing inner race
(J25742-3) (LH side) (FO4V)
Bearing installer
M a: 72 mm (2.83 in) dia.
NT073 a b: 48 mm (1.89 in) dia.
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont'd)

Tool number

(Kent-Moore No.) Description
Tool name
ST33065001 Removing differential side bearing inner race
(J22888-D) d
Difterential side bearing
puller set
(I ST33051001
:;J2”2888'D) a: 38 mm (1,50 in) dia.
uller S
b: 28.5 mm (1.122 in) dia.
@ ST:?I3L_'I1’51 000 ¢: 130 mm {5.12 in})
(J8107-2) d: 135 mm (5.31 in}
Adapter NT413 €: 100 mm (3.94 In)
ST31275000 Checking differential side bearing preload
(See J25765-A)
Preload gauge
@ GG91030000
(J25765-A) ®_ﬁ
Torque wrench
(2 HTB62940000 2 @
(¢ - ) ._’ =
Socket adapter 2
@ HT62900000
« - )
Socket adapter
NT124
ST33220000 Selecting differential side bearing adjusting
{(J25805-01) shim (FO4V)
Drift
a: 37 mm (1.46 in) dia.
b: 31 mm (1.22 in) dia.
NT085 c: 22 mm (0.87 in) dia.
KV38105210 ® Selecting differential side bearing adjusting
(J39883) shim (FO4V)
Preload adapter ¢ Checking differential side bearing preload
(FO4V}
NTO075
ST35271000 Instailing idler gear
(J26091)
Drift
a: 72 mm (2.83 in} dia.
NT115 b: 63 mm (2.48 in} dia.
Kv38107700 ® Sefecting differential side bearing adjusting
(J38027) shim (FD4A)
Preload adapter ® Checking differential side bearing preload
(FO4A)
NTOS7
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’'d)

Tool number
(Kent-Moore No.}
Tool name

Deseription

(J34290)
Shim selecting tool set

Selecting differential side bearing adjusting
shim

NT080
57133230000 Installing differential side bearing
{(J25805-01)
Drift
a: 51 mm {2.61 in) dia.
NT084 b: 28.5 mm (1.122 in}) dia.
Commercial Service Tools
Tool name Description
Puller « Removing idler gear bearing inner race
e Removing and installing band servo piston
snap ring
NTO77
Pulier Remeoving reduction gear bearing inner race
a: 60 mm (2.38 in} dia.
NT411 b: 35 mm (1.38 in) dia.
Drift ' Instatling differential side oil seal (Left side)
a ;
NT083 ‘ a: 90 mm (3.54 in) dia.
Drift Instailing needle bearing on bearing retainer
a ;
NT083 a: 36 mm (1.42 in) dla.
Drift Removing needle bearing from bearing
retainer
a
NT083 a: 33.5 mm (1.319 in) dia.
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OVERALL SYSTEM

A/T Electrical Parts Location
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A ,%9)/\ | (
& AN
ffjﬁ%/gl/ rch i/ \\ EA
N Ry
BR
sr
RIS
BT
Y ] m "
%ﬁ;POS’E’_i:__u ¥ EL
W M Inhibitor )

| ”gf‘%‘ B Haree //l\r o

SATG36IA
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iagram for Quick Pinpoint Check
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OVERALL SYSTEM
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OVERALL SYSTEM

Wiring Diagram — AT —
AT-A/T-01

IGNITION SWITCH
SATTERY ON or START @H
i | X |
1 | | 1
7.54 7.5A i0A |FUSE i s : Detectable line for DTC
% % E g Ej‘,?gCK Referto EL-POWER. — - Non-detectable line for DTC M@\
LIJ — ] @D
13G 18 17 9K
[hzs]) S [ A ELd ) ] EM
BRAV RY G RY
l LG
BRAWV RY
M51 EC
o
BR/W RY : ' -
FE
-
G @ Next page
o cL
1
BR/W R/Y RFY
[Fl = =7 T
MEMORY VIGN VIGN TCM
= oo
CONSULT CONSULT CONSULT
DATA DATA DATA MODULE)
GND GND IN (RX) CLK OUT (TX)
[&] ] Bl & D
B B BRIY LG P (24
|
BR/Y LG

. e T

BR/Y
' ®
BR/Y LG RIY B B B B B
[
B B 1 el 71T e ._.l RS
1 L . CONNECTOR L
= = FOR CONSULT == =X 2
Fi9) 18 W11
BT
Refer o last page {Foldout page).
2[2]4]5]6]7 o
5[7e[m 121314 [FIA
=
{ 34<>567|8@ 2] ">>]3]4 5
£ K13 K] CE3 KD 2D 3 0 S K 20 =l B N FA D ED KD A K
10X

MATE10A
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

IGNITION SWITCH
mmmm : Detectable line for DTC ON or START
e . Non-detectable line for DTC
FUSE
10A BLOCK | Befer to
Preceding page @ G (/B) EL-POWER,
[io] L]
] ]

G

G
e

I |_ G To AT-AT-04

G

G/OR = To EL-START

36

T W |

THROTTLE INHIBITOR
WIDE gO?TlEEIN SWITCH
CLOSED |SW F5D
OFEN G .
_ _»
OTHER OTHER
WIR GY!L
| _.
.— GYIL @To AT-AT-08 I
B B
£+ L
wm GYfL GW ARG YL PB  PUW Fig F9
21| | ] ]|20|| ||19|| |1B|| ||17|] I16]]
WIDE CLOSED R-SW N-SW D-SW 2-8W 1-5W [ TCM
OPEN  SW {TRANSMISSION
SW CONTROL
MODULE)
F103
Refer to last page (Foldout page;).
1[2]3]4 sl6]7]8 1[2]3|c=]4(5]6]7 =
9 [1of11|12hia]14]1s[sef17] 18] 10 20 815 [ofi]izpaliapclie

MATE11A
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d)

BATTERY
— —
FUSE | Refer to EL-POWER. Gl
S
7 WA
|—L:i—|| e : Detectable line for DTG
Ry — : Non-detectable line for DTC
W
LC
ASCD
. CONTROL
’/Y UNIT =
=l OD CANCEL cruise  |E3D [E®
[0 SIGNAL LAMP
2] [L3d
STOP LAMP EE
DEPRESSED |SWITCH L Y >
RELEAS_E{5T
3] | 6L
RIG
| T
RIG L Y
51
LT & 3]
G
L ¥ =Y
RA
D,
G L Y BR
=t el &l
BRAKE ASCD ASCD TCM Sl
SW 4TH CUT SW CRUISE SW | (TRANSMISSION
CONTROL.
MODULF}
D) RS
Refer to last page (Foldout page}. _
)
D)
B
[HA
—_
ARNEEIR0E BE 3[4 T2[a[Ea[4]5]6]7
14]854 15 |16]15]7 1 HEHEBEREE gl o io]iti2|13[14]15 16 Bl
12l
B3¢

MATE04A
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OVERALL SYSTEM

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

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

-
ToAT-AT-02 <BG
Fios
=
PIL P/l ee—— P]L@ Next page
G P
|I37|| ||24 ||
COMBINATION
METER
%
OFF :
UNIFIED METER CONTROL UNIT
ﬂﬂgATOH (With speadomater and odo/tiip meter) '
& ) _
- ~ ‘FPC CONNECTOR- — —
w Lrifs BF'fw B
LGB BRW
W ll o II.@@
rl:::]_l ME1 LG/B BRW ®
Fi04 :
B 8 B B
| J
LG/B BRW ®
O =] = J_— —
VEMICLE 7
* SPEED Y13 W73
SENSOR
w
|! 3 If
TR
i
INDICATCR QSQ%‘%’L‘SS ON
LAMP MODULE}
Reter to last page (Feldout page).
1]2]3]4 5[6[7]8 HE 3]s 1]2]3|c=34]5]6]7
g [0l fiefisTialisis[17falie 20 HHEHBENHE @‘:’:) 810 [z [{a[4]iE]16
T e R T T T T MR TR M R S R R MR S S s S S R s M S R RS M A e e e e - - —‘|
I IDX I
HA/=\EAL a1 [ao]25] 28/ 27 26] 25
I
i Lalssfiafjrebiofo 87 |24|23|22|21i20[19|1al1?|1s[15| 40] 39| 38] 37]j26]as[a4]3s]32 :
e o e e o e e e o 1
[
GY

MATG12A
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d)

AT-A/T-05

ey : Detectable line for DTC ﬂ
- Non-detectable line for DTC @

SECM VA
{ECCS
CONTROL
MODULE)
gy 3 23 - 53 3 3 =
116 29
| 16
| EC
\ FE
R 6L
Preceding page @-p/g_— -—.
MT
@ —— _ (=4
RA
- r B ppy pryrppp ' BR
;.:3 PL WiL W/PU G/OR Lw Y/B R R/L w/G

RW

3 TCM
VSP-2 DTH DT2 DT3 ND TS DTS 0OBD? DT4 E!Ee (TRANSMISSION
MODULE
RS
Refer to last page (Foldout page). =
el
FIA
EL
o
MATB05A

AT-17 717
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

T-A/T-06

THROTTLE

POSITION

SENSOR )

s : Detectable line for DTC
—— : Non-detectabie line for DTC

—-
B
Il 5 I'
— ON |OVERDRIVE
CONTROL
OFF SWITCH
Le]
Gy
JG%mECTOR GrY
-25 B @
HER [l /Y
I—l—I AT FLUID
B TEMPERATURE
SENSOR
4
L]
@ G r"? I_I
B B B B
B B8
=+ X —: JT_ =
F1g g G il
[ENES] |I39 )
SENS  FLUID
POWER TEMP CONT TCM (TRANSMISSION
SENS SW / CONTRCL MODULE)
Refer 1o last page (Foldout page).
e THED e @@ d
5|6]7]8]oToftihz [1z13]4]5]6}
w W BR GY
ATL2 =
3
\g|7]6 5/% KN NE 2]2]2[2{2]

AT-18
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d}

mms . Detectable line for DTC AT- -07
= : Non-detectable line for OTC
TCM
(TRANSMISSION @l
PL PL CONTROL
OVR/C SHIFT SHIFT L DUTY SOL puty [MODULE)
SOL SOL B SOLA DUTY SOL (DR sor  |F18) A
[Le]] Lz [LE]] 5] A ILid
BR/Y LG/B RY G/ w/B G/R _
EM
LG
W/B
5
[ =6
v ¥ ¥ ¥ DROPPING ¥
RESISTOR
EE
LI
G/R
CL
M
BRAY LG/B RY G/B
[ o
ESQIEMBLY
[FA
[RIAN
QVERRUN SHIFT SHIFT TORQUE LINE
GLUTCH SOLENOID SOLENQID [a CONVERTER PRESSURE
SOLENOID VALVE B VALVE A < |cLuTeH SOLENOID _
VALVE SOLENOID VALVE BIR
VALVE
ST

| @
55
@2

Refer to last page {Foldout page).

< = 3T

—p 413121
e By

GY BR I ﬂ A

ER

D)4

MATE14A
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OVERALL SYSTEM

Cross-sectional View

RE4F04A

RE4F04V

SATE37H

@ Band servo piston Front planetary gear @ Idler gear
@ Reverse clutch drum @ Low one-way clutch #® Forward one-way clutch
@ Converter housing (9 Rear planetary gear % Pinion reduction gear
@  Oil pump { Forward clutch i Final gear
@ Brake band 42 Overrun clutch (i® Differential case
# Reverse clutch 3 Low & reverse brake @ Input shaft
@ High clutch % Output gear @ Torque converter
@

Viscous coupling
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OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism
CONSTRUCTION

@

9.

i
Tl

®

®

%

‘EITY_:_

~—

]

C_‘_—] Engine side

$

® @

o ®

A

®

SATISB|

PRPIPERO

Torque converter
Gil pump

Input shatt
Brake band
Reverse clutch
High clutch
Front sun gear
Front pinicn gear

PO ®

Front internal gear
Front planetary carrier
Rear sun gear

Rear pinion gear

Rear internal gear
Rear planetary carrier
Forward clutch

Forward one-way clutch

AT-22

ORI

Overrun clutch

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

Output shaft

tdle gear

QOutput gear




OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N"” and “P” positions

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

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

Inr]

Parking pawl engages
with parking gear

f_J TR T -
\ 1
Input shaft

E::]: Input m: Lock {Held stationary)

Output shaft

SATO91I

FA

A

EL

DX

AT-23 723
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OVERALL SYSTEM

*“1,"" position

Shift Mechanism (Cont’d)

e Forward clutch

e Forward one-way clutch
& QOverrun clutch

¢ Low and reverse brake

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

Engine brake

Qverrun clutch always engages, therefore engine brake can be obtained when
decelerating.

Power flow

Input shaft

Rear sun gear

$

Rear pinion gear

3}

Rear plansetary carrier

4

Qutput shaft

Front planetary gear

Aear plangtary gear

Farward clutch
Low & reverse

o Overrun brake

‘- Farward

ong-way
# clutch

Input shaft

Input B2 Locked

T %
Rear sun gear  Rear planetary carrier Output shaft
Output  EEERRBA Pinion SATOG6!

AT-24




OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,"” and “2,” positions
® Forward one-way cluich Rear internal gear is locked to rotate counterclockwise because of the functioning of

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

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

engagement conditions ", . . . .
(Engine brake) At D, and 2, positions, engine brake is not activated due to free tuming of low one- A

Overrun clutch

way clutch.

Power flow Input shatt

X § | &

Rear sun gear

16

Rear planetary carrier

Qutput shaft EC i

FE |

Held to turn clockwise

Forward oneg-way

clutch Low ane-way clutch el

) wr |

Transmission of
driving force B—+~C

-
)
|

Rear internal = i
L JL
gear év. < ;

FA

Forward
one-way
clutch

RA

7 one-way ]
clutch
Rear sun gear Rear planetary carrier Output shaft

Output - Pinion S“J

BR

Input s
Input BEES Locked

RS

SAT92) BT

AT-25 725 |
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

“D,”, “2,” and “1,” positions

& Forward clutch

¢ Forward one-way
clutch

¢ Brake band

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

As front planetary carrier transfers the power to rear internal gear through forward clutch and forward
one-way cluich, this rotation of rear internal gear increases the speed of rear planetary carrier com-

pared with that of the 1st speed.

Overrun clutch
engagement conditions

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

Power flow

Input shaft

\ 4

Rear sun gear

Rear pinion gear

¥

Rear planetary carrier

e

Qutput shaft Front internal gear

Front planetary carrier Front pinion gear

<

Forward clutch Forward one-way clutch

—

Rear internal gear

Front planetary gear
T

Rear planetary gear

Forward one-way
clutch

Low one-way clutch

;"I' Transmission of

T: driving force B—A
E._ ___________ [Forward|:

]

1

]

[}
Rear internal gear :
Overrun )
|

I

1

I

|

|

|

)

[ S
Band brake

i
I
L clutch
pl

Front ]
planetary !
carrier ——__i ' i
| u/ one-way
Front clutch
ce, Pinion | |1 K || el 1 ""i1 Rear pinion gear er
: gear
— & L T a\ # P \
Input shaf v Front sun gear  poar oun gear Qutput shaft
Input  [BREF Locked Output Divided force QNI Pinion

{Speed increasa) SATO86J

AT-26




OVERALL SYSTEM _
Shift Mechanism {Cont’d)

“D,;"” position

¢ High clutch Input power is transmitted to front planetary carrier through high clutch. And front planetary carrier
* Forward clutch is connected to rear internal gear by operation of forward clutch and forward one-way cluteh.
e Forward one-way cluich This rear internal gear rotation and another input (the rear sun gear) accompany rear planetary
carrier o turn at the same speed. @l
Overrun clutch D5: Overdrive control switch “OFF” and throtlle opening is less than 3/16
engagement conditions [ M A
i
Power flow Input shaft
(=M

High clutch

$ 16

Front carrier
L EC
Forward clutch Rear sun gear

BB

Forward one-way clutch

‘ 1

Rear internal gear

Rear pinion gear

¢

Rear planetary carrier

¥ EA

Output shaft

Frent planetary gear Rear planetary gear

Forward one-way B
clutch Low one-way clutch BR

Forward 1] Transmission of

R
it
wich 1l driving force B—eA | \
—
clute {| driving force :’i RS
Overrun 0
clutch H
: | T
n
[N
!
] A
|
EfL
T N .
Input shaft ont planetary carrisr Qutput shaft H@X ‘
|

i Pinion SATS94

(- Tinput CERESE tocked

Qutput

AT-27 721
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OVERALL SYSTEM

“D,"” (OD) position

Shift Mechanism (Cont’'d)

e High clutch

e Brake band

¢ Forward clutch (Does not affect power
transmission}

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

front internal gear {ouiput) turn faster.

Engine brake

At D, position, there is no cne-way cluich in the power transmissicn line and engine
brake can be obtained when decelerating.

Power flow

Input shaft

I

High clutch

-

Front planetary carrier

=

Front pinion gear

-

Front internal gear

<=

Rear planetary carrier

4

Output shaft

Front planetary gear

Rear planctary gear

Forward one-way
clutch

A5
M Turns freely at all
times (Rotating speed
A > B)

Overrun

cluteh
/

Low ong-way clutch

A —m———

1
1
|
I
I
i
1

<

Cc”

i N

Input shaft

Input  EZREZY Locked

Front planetary carrier
Pinion

T
Front sun gear
Qutput

Qutput shaft

SATa83I
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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 cperation of low and reverse

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

front internal 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.

Paower flow

Input shaft

$

Reverse clutch

2

Front sun gear

¥

Front pinion gear

4

Front internal gear

\

Output shaft

Front planetary gear

Rear planetary gear

Forward cne-way
clutch

;‘: Transmission of

;| driving force A—=B

'! (Does not affect power
| : transmission)

'L .JHL. Low & reverse ...

’ v brake

FK “’:i"‘;i‘.'.]’i’-'"a? F

Reverse %

clutch

carrier

[

BARCY

55 Input

2R :
Input shaft

Output shaft

SATIS7!

AT-29
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M
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OVERALL SYSTEM

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

Clutch and brake componenis Abbr. Function
(® Reverse clutch R/C To transmit input power to front sun gear (D .
High clutch H/C To transmit input power to front planetary carrier (9.
lanetary carrie ith forward one-way clutch
@ Forward clutch FIC g connect front p ry ier 9 wi y
(id Qverrun clutch Q/C To connect front planetary carrier (@ with rear internal gear @.
® Brake band B/B To lock front sun gear @ .
When forward clutch is engaged, 1o stop rear internal gear 3
(19 Forward one-way clutch F/O.C ento 'a d e @ s.e g_ d . P . .g ®
from rotating in opposite direction against engine revolution.
ry carriel from rotating in opposite direction
{1 Low one-way clutch L/O.C o §top fron.t planetay. rier @ from rotating PR
against engine revolution.
{9 Low & reverse brake L & R/B To lock front planetary carrier (9.
CLUTCH AND BAND CHART
Reverse | High | Forward [ Cverrun Band servo Forward | Low | Low &
Shift position cluich | clulch | elutch | clutch ONe-way | One-way | reVerse ' ook-up Remarks
® ® ® @ 2nd 3rd 4th clutch | clutch | brake
' apply | release | apply @ aw ()
P PARK
POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
18l O *1 ® e
D4 2nd O *1© O et Automatic shift
12034
O|C O [-®|® . O
4th C ! ® 3% | ® O O
2 b O o d Autgomatic shift
12
2ng 019 | o .
Locks ¢(held
st
1 s O bt O stationary)
in 1st speed
2nd O|C | O ® 12

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

“2: Oil pressure is applied 10 both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does nol contract because oil
pressure area on the “release” side is greater than that on the “apply” side.

*3: Qil pressure is applied 10 4th “apply” side in condition "2 above, and brake band contracts.

*4: A/T will not shift 1o 4th when overdrive control switch is set in “OFF” position.

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

: Operates.

@000

: Operates during “progressive” acceleration.

: Operates but does not affect power transmission.

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

: Operates when throtile opening is less than 3/18, but does not affect engine brake.

AT-30



OVERALL SYSTEM

Control System

OUTLINE
The RE4F04A/V automatic transaxle senses vehicle operating conditions through various sensors. It always
controls the optimumn shaft position and reduces shifting and lock-up shocks. @l
SENSORS TCM ACTUATORS
A
Inhibitor Sw'.tc.h Shift control
Throttle position sensor Line pressure control EM
Closed throttle position switch LockF:J conl? ol Shiit solenoid valve A
Wide open throttle position P Shift solenoid valve B
) Overrun cluich control .
switch _ Overrun clutch solenoid valve LS
. . Timing centrol
Engine speed signal . Torque converter clutch
. > Fail-safe control > i
AT fluid temperature sensor ) ) solenoid valve
Revolution sensor Self-diagnosis Line pressure solenoid valve EG
. CONSULT communication line P o
Vehicle speed sensor control O/D OFF indicator lamp
Overdrive control switch Duel-EU contral
ASCD control unit [EE
GL

CONTROL SYSTEM

B Sam— MT

l: ASCD A
control unit
RA
{NT fluid temperature sensor
Line pressure solenoid [Hevolution sensor[
valve ] BR
Inhibitor Torque converter clutch | | Dropping resistorl lOverdrive control swilchl
Closed throttle switch solenoid valve
position switch _l Overrun clutch solenoid S‘T
valva
V\g::ioc:‘pz&i::;onle _‘ Shift solencid valve A
pThrottle pasition Shift solencid valve B : RS
sensor - L J
j' Engine speed }-—- TCM
BT
[ Throtile opening |
[ C/D OFF indicator lamp @‘:’@ (HI&
ECM ~ Vehicle speed sensor cci)_, @,
saTeasl [ [EL
DX

AT-31 731



732

OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Input

Inhibitor switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Detects throttle valve position and sends a signal to TCM.

Closed throttle position switch

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

Wide open throttie position switch

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

Engine speed signal

From ECM (ECCS control module).

A/T fluid temperature sensor

Detects transmission fluid temperature and sends a signal to TCM.

Revoluiion sensor

-| Detects output shait rpm and sends a signal to TCM,

Vehicle speed sensor

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

QOverdrive control switch

Sends a signal, which prohjbifs a shift to “D,” {overdrive} position, to the TCM.

ASCD control unit

Sends the cruise signal and D, (overdrive) cancellation signal from ASCD con-
trol unit to TCM.

Qutput

Shift solenoid valve A/B

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

Line pressure solenoid valve

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

Torque converter clutch solenoid valve

Reguiates (or decreases) lock-up pressure suited te driving conditions in relation
to a signal sent from TCM.

Overrun clutch sotenoid valve

Contrals an “engine brake™ effect suited to driving condilions in relation to a sig-
nal sent from TCM.

O/D OFF indicator lamp

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

Control Mechanism

LINE PRESSURE CONTROL

TCM has the various line pressure control characteristics to meet

the driving conditions. al
An ON-OFF duty signai is sent to the line pressure solenocid valve
based on TCM characteristics.

Hydraulic pressure on the clutch and brake is electronically con- MA
trolled through the line pressure solenoid valve to accommodate ™™
engine torgue. This resuits in smoaoth shift operation.

EM
Normal control
“R" pusition The line pressure to throttle opening characteristics is set for suit- LG
T able clutch operation.
© g D, Rt A EG
% fé position
£2 FE
L o
il
Throttle opening —» €L,
SAT003J
Back-up control (Engine brake) MT
D,—» “2" or *1” position If the selector lever is shifted to “2” position while driving in D, (OD)
T or Dy, great driving force is applied to the clutch inside the trans-
- mission. Clutch operating pressure (line pressure) must be
o 8 D,p 2" or 1" increased to deal with this driving force.
é Ng position
X =
Vehicle speed —»
SATO04)
No shifting During shift change BR
T /P The line pressure is temporarily reduced corresponding to a
_ . change in engine torque when shifting gears (that is, when the shift
a2 solenoid vaive is switched for clutch operation) to reduce shifting
Sy shock. ,
9.0 When shifting ’
52 (12 2 shift) RS
Throttle opening —» B}T
SATOOS
FIA

At low fluid temperature

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

Line pressure
{under normal conditions)
/N
%‘
a
Fo -
2t
i O
2>
ox
£g
— A
Throttle opening —»
SATO06J
-10°C (14°F}
.‘g
@ ‘1 Normal temperature
g
o E
W O
2B
o x
£g
— ¥
Throtlle opening —-
SAT007J
Pilot pressure
TCM
7 l
BN
IOt OFF
-~ I :
To shift valve (L.___
o e H
7 ==L o
Shift solenoid valve =
SAT0084

Relation between shift solenoid valves A and B and gear positions

Control Mechanism (Cont’d)
The line pressure is reduced below 60°C (140°F}) to prevent

L 4
shifting shock due to low viscosity of automatic transmission
fluid when temperature is low.

e Line pressure is increased to a maximum irrespective of the

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

temperature.

SHIFT CONTROL

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

formance and fue!l economy.

Control of shift solenoid valves A and B

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

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

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

Gear position
D,, 2, 14 D,, 2,, 15 D, 25 D, {OD} N-P
Shift solenoid valve
A ON (Closed) OFF (Open) OFF {Open) ON (Closed) ON (Closed)
B ON (Closed) ON (Closed) QOFF (Open) QFF (Open) OCN (Closed)
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Control Mechanism (Cont'd)

Control of shift valves A and B

Inactivated state

/Shilt valve B

H\»J__ ¢
=
\Spring
x

®

Activated state

B
=

= . \ Spring
x

Pilot pressure
E: — TCM TCM
S \M@ \__;L .
5y =
hi i ive B OF i i
Shift solencid valve B OFF Shift solenoid valve B ON SATO09

Drain

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

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

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

LOCK-UP CONTROL

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

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

- Qverdrive control switch ON OFF
Selector lever “D™ position
Gear position D, D,

Vehicle speed More than set vaiue

Less than set opening
OFF
Mare than 40°C {104°F)

Throttle position sensor

Closed throttle position switch

AST fluid temperature sensor

Pilot pressure Torque converter clutch solenoid valve control

Filter M~ The torque converter clutch solenoid valve is controlled by the

Plunger TCM. The plunger closes the drain circuit during the OFF period,
and opens the circuit during the ON period. If the percentage of

OFF-time increases in one cycle, the pilot pressure drain time is

|| reduced and pilot pressure remains high.

— The torque converter clutch piston is designed to slip to adjust the

ratio of ON-OFF, thereby reducing lock-up shock.

%

To torque
converter clutch
conlrol valve %

N

. Torque converter

clutch solencid
valve SATO10J
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OVERALL SYSTEM
Control Mechanism (Cont’d)

High

f OFF-time .| Amount of drain Pilot pressure

T INCGREASING "| DECREASING 1 HIGH
2 '
N i
% E_ Lock-up ! y
v N
3 = |released . I Lock-up Lock-up
= (:\I> applied
=a | ! RELEASING
o = Ka Siip

v 4

Low L

High-«— Torque converter ¢lulch _—w Low
solenocid valve off-time ratio (%)
SATO11

Torque converter clutch control valve operation

Lock-up released Lock-up applied

Chamber A . Torque converter cluich piston "

Torque \ Chamber B Oil pump Chamber B Gil pump

cenverter 3 T

chutch '. Torgue converter Comverler orque converier Converter

piston 22 i il oil pressure oM | _/ ol pressure TCM

on ' ON
To oil =z Torque convertar Torgue converter
cooler cluich solenoid clutch solenaid
l valve valve

Torque converter-y 2 3rin T Drain =~ |
clutch controt E = T Tt -

valve Torque converter ;mecg?»::cjrgwe Torque converter

" Trelief valve ¢ “reliet valve SATO12JA

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 clutch piston remains unlocked.

Lock-up applied

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

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROL)

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

The overrun clutch operates when the engine brake is needed.

Overrun clutch operating conditions

Gear position Throttle opening

“D position D,, Dy, Dy gear pesition
b 72 "s 959D Less than 3/16
24, 25 gear position

“2" position

At any position

“1" position 1,, 1, gear position
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Control Mechanism (Cont’d)

control valve 7
%////// Overrun clutch =
solenoid valve s5aATO15
(1 position)
Qverrun clutch
reducing valve

Line pressure

|

pressure
Bk (2 and 1
X positions)

X

=—Ling
pressure
Overrun
clutch / -
Overrun i
clutch
control
valve
Pilot pressure
oN oFpL__TCM

QOverrun clutch
Drain solenoid valve

H[F\ 1

SATO16)

1616 D position 2 position 1 position
" D.4]-D: T T
o o 22 22
5 5 g5
23| D D:4| D.| E 2 /2,4—21 £a 14— 1,
F o / /
3/18 [ T R ~ p
Vehicle speed—» Vehicle speed—» Vehicle spead ——w
Overrun clutch Overrun clutch Overrun clutch
engages engages engages SATO14J
Pilot pressure Overrun clutch solenoid valve control
TCM The overrun ciutch solenoid vaive is operated by an ON-OFF sig-
7 nal transmitted by the TCM to provide overrun clutch control
% (engine brake control).
/ When this solenoid valve is ON, the pilot pressure drain port
- SN closes. When it is OFF, the drain port opens.
—-— e During the solenoid valve ON pilot pressure is applied to the end
face of the overrun clutch control valve,
To overrun clutch ~~_—"H |
< ]| .

Overrun clutch control valve operation

When the solenoid vaive is ON, pilot pressure is applied to the
overrun clutch control valve. This pushes up the overrun clutch
control valve. The line pressure is then shut off s¢ that the cluich
does not engage.

When the solenoid valve is OFF, pilot pressure is not generated.
At this point, the overrun clutch control valve moves downward by
spring force. As a result, overrun clutch operation pressure is pro-
vided by the overrun clutch reducing valve. This causes the over-
run clutch to engage.

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

Control Valve
FUNCTION OF CONTROL VALVES

Valve name Function
® Pressure regulator valve - | Regulate oil discharged from the oil pump to provide optimum line pressure for all driving
® Pressure regulator plug conditions,

e Pressure regutator sleeve plug

Pressure modifier valve and sleeve | Used as a signal supplementary valve to the pressure regulator valve. Regulates pressure-
modifier pressure (signal pressure} which controls optimum line pressure for all driving con-

ditions.

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

Accumulator control valve Regulate accumulator backpressure to pressure suited to driving conditions.

Manual valve Directs line pressure to oil circuits corresponding to select positions.

Hydraulic pressure drains when the shift lever is in Neutral.

Shift valve A Simultaneously switches four oil circuits using output pressure of shift solenoid valve A to
meet driving conditions (vehicle speed, throttle opening, eic.).

Provides automatic downshifting and up-shifting (1st—=2nd—3rd-s4th gears/4th—3rd—2nd-»
1st gears) in combination with shift valve B.

Shift valve B Simultaneously switches three oil circuits using output pressure of shift solenoid valve B in
relation to driving conditions {vehicle speed, throttle cpening, etc.).

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

Cverrun clutch control vaive Switches hydraulic circuits to prevent engagement of the overrun clutch simultaneously with
application of the brake band in D,. (Interlocking occurs if the overrun cluich engages during
D,)

“1" reducing valve : Reduces low & reverse brake pressure to dampen engine-brake shock when down-shifting

from the “1” position 1, to 1,.

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

Torque conventer relief valve Prevents an excessive rise in torque converter pressure.

Torque converter clutch control Activate or inactivate the lock-up function,

valve, controf plug and controf Also provide smooth lock-up through transient appfication and release of the lock-up system.

sleeve

1-2 accumulator valve and piston Dampens the shock encountered when 2nd gear band servo contracts, and provides smooth
shifting.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

The first is the emission-related on board diagnostic system (OBD-Il} performed by the TCM (transmission
control 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-!l self-diagnostic items. For detail,
refer to AT-52.

OBD-II Function for A/T System

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

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

tion to A/T system parts.

One or Two Trip Detection Logic of OBD-II

ONE TRIP DETECTION LOGIC

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

TWO TRIP DETECTION LOGIC

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

the MIL will illuminate. — Second Trip
A/T-related parts for which the MIL illuminates during the first or second test drive are listed below.

ltems MIL
One trip detection Two trip detection
Shift solenoid valve A — DTC: PO750 (1108) X
Shift solenaid valve B — DTC: PO755 (1201) X
Throttle position sensar or switch — DTC: P1705 (1206) X

X

Except above

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

OBD-Il 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 controlied by NISSAN.

2. CONSULT or GST (Generic Scan Tool} Examples: P0705, P0710, P0720, P0725, etc.
These DTCs are prescribed by SAE J2012.

(CONSULT also displays the malfunctioning component or system.)

& @
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

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

¢ Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction.

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

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

mended.

(M SELECTSYSTEM

|

FB95K

|[ERASE]| PRINT |[FFdata]

[ ENGINE |
I |
I Il
I |
I |
I |
SE
B SELF-CIAG RESULTSH L
FAILURE DETECTED TIME
INHIBITOR SW/CIRC [0l
[P0705]

SAT0024

B SELF-DIAG RESULTS D

FAILURE DETECTED TIME
INHIBITOR SW/CIRC [1t]
[PO7051

|[ERASE|| PRINT |[FFdata]

SATOT2I

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 DTC 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, long term fuel trim, engine speed and vehicle

speed at the moment the ECM detects a malfunction. _
Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data,

and the data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For detail,
refer to EC section (“CONSULT”, “ON BOARD DIAGNQOSTIC 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 - P0306 (0701, 0603 - 0608)

1 Fuefl Injection System Function — DTC: P0171 (0115), P0O172 (0114), PO174 (0209), P0175
(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
memaory is erased.

HOW TO ERASE DTC

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

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

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

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

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

DIAGNOSTIC SYSTEM DESCRIPTION”).

¢ Diagnostic trouble codes (DTC)

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

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTG (With CONSULT)

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

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Walit 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.)

NoeokwN
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

How to erase DTC (With CONSULT)

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

[M SELECT SYSTEM | | I SELECT DIAG MODE D] B sELE-DIAG RESULTSE [
L ENGINE | | SELF-DIAG RESULTS o | FAILURE DETECTED
[ AT ) | [ paTA MONITOR ] SHIFT SOLENOID/ A
[ o ] [> [ DTC WORK SUPPORT | :>
] | rECU PART NUMBER |
[ | | | m
I l I | [ ERASE |[ PRINT |
2. Turn CONSULT “ON’, and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch "ERASE". {The DTC in the
AT TCM will be erased.}
Touch Touch D
Ilm  seectsvstem | [l seecToiaemope [ B SELF-DIAG RESULTS Bl []
l ENGINE ‘ ] | WORK SUPPORT ] FAILURE DETECTED  TIME
L AT | [SELF—DIAG RESULTS [ SFT SOL A/CIRC 0
[PO750]
[ —| [> ﬁ)ATA MONITOR J ]:>
[ —I [ ACTIVE TEST B
| ] | DTC CONFIRMATION | m
| Il [ ECM PART NUMBER | [ERASE][ PRINT || FFdata |
5 Touch “ENGINE". B. Touch “SELF-DIAG RESULTS™. 7. Tough "ERASE". (The DTC in the

ECM will be erased.)
SATI04]

Q HOW TO ERASE DTC (With GST)

2.
3.

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

Perform “OBD-ll SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-50. (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].

@y HOW TO ERASE DTC (No Toolis)

1.
2.
3.

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

Perform “TCM SELF-DIAGNOSTIC PROCEDURE {No Tools)”. Refer to AT-50. (The engine warm-up step
can be skipped when performing the diagnosis only to erase the DTC.)

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

Malfunction Indicator Lamp (MIL)
\ ‘ / 1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
\ SERVICE checking the blown lamp. _
———== ENGINE ™—— e If thg mal‘functhn indicator lamp does notlllght ’l;lp,“refer to EL @]
section (“Warning Lamps/System Description”, “WARNING
A SOON_ S LAMPS AND CHIME”). _
{Or see MIL & Data Link Connectors in EC section.) MA
2. When the engine is started, the malfunction indicator lamp
should go off.
SATYE4H If the lamp remains on, the on board diagnostic system has [}

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

DESCRIPTION®). LG
CONSULT BC

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
naticeable, mechanical parts (except solenoids, sensars, etc.) may be malfunctioning. Check mechanical cl.
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: MT
» 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.

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. 24

SELF-DIAGNOSIS Sr
After performing this procedure, ptace check marks for results on
the “DIAGNOSTIC WORKSHEET”, AT-56. Reference pages are
provided following the items. RIS

SELF-DIAGNOSTIC PROCEDURE (With CONSULT)

1.7 Turn on CONSULT and touch “ENGINE” for OBD-ll detected gy
iterns or touch “A/T"” for TCM self-diagnosis.
If A/T is not displayed, check TCM power supply and ground
circuit. Refer to AT-77. If result is NG, refer to EL section |54
{(“POWER SUPPLY ROUTING").

[m SELECT SYSTEM
ENGINE

SSSSE |} SR | SV § VNN ) BN ) S—

SAT038J
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

B SELF-DIAG RESULTS B

FAILURE DETECTED
THROTTLE POSI SEN

| ERASE ][ PRINT ]

SAT708G

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

operation.

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

played at real time.

SELF-DIAGNOSTIC RESULT TEST MODE

Detected items TCM self-diagnosis QBD-I {DTC)
SERVICE|
(Screen tenms for CONSULT, he - B
“SELF-DIAG RESULTS” test mode) Malfunction is detected when ...~ . Available by
Available by .
O/D OFF . malfunctlon
indicator lamp or indicalor famp*2,
“AIT” “ENGINE” “A/T" on CONSULT | . ENGINE™ on
GONSULT or GST
Inhibitor switch circuit  TCM does not receive the correct voltage signal _ PO705
— | INHIBITOR SW/CIRC {pased on the gear position) from the switch.
Revolution sensor ® TCM does not receive the proper voltage signal X PO720
VHCL SPEED SEN-A/T | VEH SPD SEN/CIR AT from the sensor.
Vehicle speed sensor (Meter) ® TCM does not receive the proper voltage signal X _
VHCL SPEED SEN-MTR | — from the sensor.
A/T 1st gear function o A/T cannot be shifted to the 1st gear position _ PO731*1
— |AfT 18T GR FNCTN even if electrical circuit is good.
A/T 2nd gear function * A/T cannot be shifted to the 2nd gear position . PO732"1
: — [ AIT 2ND GR FNCTN aven if electrical circuit is good.
A/T 3rd gear function o A/T cannot be shifted to the 3rd gear position _ PO7331
— [ AT 3RD GR FNCTN even if electrical circuit is good.
A/T 4th gear function ® A/T cannot be shifted 1o the 4th gear position _ PO734*1
— | A/T 4TH GR FNCTN even if electrical circuit is good.
AT TCC S/ function (Lock-up) » A/T cannot perform lock-up even if electrical . PO744*1
— [ AT TCC S/V FNCTN cireuit is good.
Shift solenoid valve A & TCM detects an improper voltage drop when it X PO750
SHIFT SOLENCID/V A ] SFT SOL A/CIRG tries 1o operate the solenoid valve.
Shift solenoid valve B » TCM detects an improper voltage drop when it X PO755
SHIFT SOLENOID/V B [SFT SOL B/CIRC tries to operate the solenoid valve.
Overrun clutch solenoid valve & TCM detects an improper voltage drop when it % P1760
OVERRUN CLUTCH S/V ] 0/R CLUCH SOL/CIRC tries to cperate the solenoid valve.
T/C clutch solenoid valve ¢ TCM detects an improper voltage drop when it X PO740
T/C CLUTCH SOLV | TCC SOLENOID/CIRC fries to operate the solenoid valve.
Line pressure solenoid valve * TCM detects an improper voltage drop when it % PO745
LINE PRESSURE 5/V | LPRESS SOL/CIRC tries to operate the solenoid valve.
1::23:: Eg::::g: 2;1};2?: & TCM receives an excessively low or high volt- X p1705
THROTTLE POSI SEN | TP SEN/CIRC AT age from the sensor.
Engine speed signal ® TCM does not receive the proper voltage signal X PO725
ENGINE SPEED SIG from the ECM.
AT fluid temperature sensor ® TCM receives an excessively low or high volt- X PO710
BATT/FLUID TEMP SEN | ATF TEMP SEN/CIRC age from the sensor.
Initial start # This is not 2 malfunction message (Whenever
INITIAL START | — fnh::sigg off a power supply to the TCM, this X —
ge appears on the screen.)
No failure
(NO SELF DIAGNOSTIC FAILURE INDICATED ¢ No failure has been detected. X X
FURTHER TESTING MAY BE REQUIRED™)

X : Applicable
— : Not applicable
*1 : These malfunctions cannot be displayed by MIL &  if another malfunction is assigned to MIL.

*2 : Refer to EC section [“Malfunction Indicater Lamp {MIL}", “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™].
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE (A/T)

CONSULT (Contd)

Monitor item
ltem Display _ECU Main Description Remarks
|_nput signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SE-AT ¢ Vehicle speed computed from | When racing engine in “N” or “P”
(Revolution sensor) [km/h] or [mph] X _ signal of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
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 | accurale under approx. 10 km/h
X — is displayed. {6 mph). It may not indicale 0
km/h {0 mph} when vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN X . ® Throttle position sensor signal
V] voltage is displayed.
A/T fluid temperature senscr FLUID TEMP SE & A/T fluid temperature sensor
[V] signal voltage is displayed.
X — : .
@ Signal voltage lowers as fluid
temperature rises,
Battery voltage BATTERY VOLT X _ ® Spurce voltage of TCM s dis-
V] played.
Engine speed ENGINE SPEED e Engine speed, computed from | Engine speed cisplay may not be
[rpm] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. it may not indicate 0 rpm even
when engine is not running.
Overdrive control switch OVERDRIVE SW & ON/OFF state computed from
[ONAQFF) 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
[ONJOFF] X — signal of R position SW is dis-
played.
D position switch D POSITION SW & ON/OFF state computed from
[ON/CFF) X — signal of D position SW is dis-
played.
2 position switch 2 POSITION SW & ON/OFF status, computed from
[ONFOFF] X - signal of 2 position SW, is dis-
played.
1 position switch 1 POSITION swW » ON/CFF stalus, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE e Status of ASCD cruise signal is | = This is displayed even when no
[ON/OFF) X _ displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Normal running state
ASCD OD cut signal ASCD-CD CUT * Status of ASCD OD release & This is displaysd even when no
[ON/OFF} X " signal is displayed. ASCD is mounted.
ON ... OD released
QFF ... OD not released
Kickdown switch KICKDOWN Sw ® ON/OFF status, computed from | @ This is displayed even when no
[ON/OFF] X — signal of kickdown 3W, is dis- kickdown swilch is equipped.
played.
Closed throttle position switch CLOSED THL/SW ® ON/OFF status, computed from
[ON/OFF] X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW & ON/OFF status, computed from
[ON/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.

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
Monitor item
em Display _ECU Main Description Remarks
!nput signals
signals
Selector lever position SLCT LVR POSI # Selector lever position data, ® A specific value used for con-
— X used for computation by TCM, trol is displayed if fafl-safe is
is displayed. activated due 1o error.
Vehicle speed VEHICLE SPEED ® Vehicle speed data, used for
{km/h] or [mph] — X computation by TCM, is dis-
played.
Throttle position THROTTLE POSI » Throttle position data, used for | e A specific value used for con-
[/8] — X computation by TCM, is dis- trol is displayed if fail-safe is
played. activated due fo error.
Line pressure duty LINE PRES DTY « Control value of fine pressure
[%] _ X solenoid valve, computed by
TCM from each input signal, is
displayed.
TJorque converter clutch solencid | TGC S/V DUTY & Control value of torque con-
valve duty [%] _ ¥ verter clutch solenoid valve,
computed by TCM from each
input signal, is displayed.
Shift solenoid valve A SHIFT S/iv A & Control value of shift solenoid | Control value of solenoid is dis-
[ON/OFF] _ X valve A, computed by TCM played even if solenoid cirouit is
frem each input signal, is dis- disconnected.
played. The “OFF” signal is displayed if
Shift solenoid valve B SHIFT 5/v B e Control value of shift solenoid | Setenaid circuit is shorted.
[ON/OFF] _ X valve B, compuied by TCM
from each input signal, is dis-
played.
Overrun clutch solenoid valve OVERRUN/C SV # Control value of overrun cluich
[ON/OFF] _ X solenoid valve computed by
TCM trom each input signal is
displayed.
Self-diagnosis display lamp SELF-D DP LMP X e Control status of O/D OFF indi-
(O/D OFF indicator lamp) [ON/CFF] o cator lamp is displayed.
X: Applicable
—: Not applicable
DTC WORK SUPPORT MODE WITH CONSULT
CONSULT setting procedure
1. Turn ignition switch “"OFF”,
2. Connect CONSULT to Data link connector for CONSULT. Data
link connector for CONSULT is located in left side dash panel.
] 7 \
Fuse box/ - Data link
connector
for CONSULT
SBF326H
3. Turn ignition switch “ON™.
4. Touch “START”.
NISSAN
CONSULT
il
START
[ SUB MODE |
SEF3921
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

[ln  seLecTsysTeM

ENGINE _
AT "

SAT974H

| A setectomamone [
| seLF-DIAG RESULTS

| DATA MONITOR

| Ecu PART NUMBER

|
|
| oTC woRK SUPPORT [
|
|
|

SAT974]

[\ seLecT mEM O

| 1ST GR FNCTN P0731

| 2ND GR FNCTN Po73z

| 4TH GR ENCTN PO734

| TCC &/V FNCTN PO744

|

i

| 3RD GR FNCTN Po733 B
i

|

|

SATO7SI

Bl 2ND GR FNCTN P0732 il I:'

THIS SUPPORT FUNCTION
IS FOR

DTC PQ732.

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

[ EXIT || START |

SAT976I

B 2ND GR FNCTN Po7a2 il [
OUT OF CONDITION

GEAR 1
VEHICLE SPEED Okmvh
THROTTLE POSI 0.0/8
TCC SV DUTY 4%

SATS771

CONSULT (Cont’d)
5. Touch “A/T".

6. Touch “DTC WORK SUPPORT”.

7. Touch select item menu (1ST, 2ND, efc.).

8. Touch “START".

WA

EM

LG

EC

GL

MIT

FA

BR

S

RS

9. Perform driving test according to “DTC CONFIRMATION A

PROCEDURE” in “TROUBLE DIAGNOSIS FOR DTC”.

AT-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

B 2ND GR FNCTN Po732 B L]

zzz=z====z MONITOR z====z===:
GEAR 2
VEHICLE SPEED 5Ckm/h
THROTTLE POSI 8.0/8
TCC 8/ DUTY 4%

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

SAT978I

M 2ND GR FNCTN P0732 I D

STOP
VEHICLE

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

SAT/9I

#l 2ND GR FNCTN PO732 Il D
COMPLETED
BrReEsULTS A

¥ k¥ m ¥ 2k ok ok

[ END || PRINT |

SATS80I

B 2ND GR FNCTN Po73z i} I:,
DRIVE VHCL IN D RANGE
SHIFTING 1= 2434 UNDER
NORMAL ACCELERATION,

DOES AT SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
===zz==z= MONITOR =========:
ENGINF SPEED 672rpm
GEAR 1
VEHICLE SPEED Qkm/h

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

SATIB1I

B 2ND GR FNCTN Po73z i []
DRIVE VHCL IN D RANGE
SHIFTING 14249 3+4 UNDER
NORMAL ACCELERATION.

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

VES || NO |

12. Touch “YES” or “NQO”.

SAT982I
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

B 2MD GRFNCTN Po732 I Il
COMPLETED
W RESULTS R

CK

LEE X *x %k % ¥

END || PRINT |

SAT983I

I 2ND GR FNCTN Po7az i L]
COMPLETED
8 RESULTS I

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

if “NG” appears on the screen, a malfunction may exist. Go to

“DIAGNOSTIC PROGEDURE".

* % ¥ ¥

LR X X

[_END ||

PRINT _|

SATO80I

DTC WORK SUPPORT MODE

DTC work support item

Description

Check item

18T GR FNCTN PO731

Following items for “A/T 1st gear function (PO731)” can be con-
firmed.
e Seli-diagnosis status (whether the diagnosis is being con-

ducted or not)
e Self-diagnosis result {OK or NG}

e Shift soienoid valve A
® Shift solenoid valve B
® Each clutch

& Hydraulic control circuit

2ND GR FNCTN P(0732

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

firmed.

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

¢ Self-diagnosis result (OK or NG)

® Shift solenocid valve B
e Each clutch
® Hydraulic control circuit

3RD GR FNCTN P0733

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

firmed.

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

e Self-diagnesis result (OK or NG}

e Shift solenoid valve A
& Each clutch
¢ Hydraulic control circuit

4TH GR FNCTN P0734

Following items for “A/T 4th gear function (P0734)"” can be con-

firmed.

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

e Seif-diagnosis result (OK or NG}

o Shift solenoid valve A

® Shift solenoid valve B

« QOverrun clutch solenoid valve
e Line pressure solenoid valve
e Each clutch

e Hydraulic control circuit

TCC S/V FNCTN PO744

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

firmed.

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

e Self-diagnosis result (OK or NG)

® Torque converter clutch sale-
noid valve

e Each clutch

¢ Hydraulic control circuit

AT-49
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CODES/FREEZE

P1705 THROTTLE POS
MALFUNCTION

[ENTER] *FREEZE DATA

1
1

SAT383(

OVERDRIVE
ON/OFF >

SATIG7I

SAT380H

750

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

B] v
1. Start engine and warm it up to normal
operating temperature. Ne | Go to “1. O/D OFF Indica-
2. Turn ignition switch to “OFF” position. > tor Lamp Does Not Come
Wait at least 5 seconds. Oon”, AT-159,

3. Move selector lever to “P" position.

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

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

i Yes
@®

AT-50



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Procedure without CONSULT

(Cont’'d)
®
| D] l @
OVERDRIVE 1. Turn ignition switch to “OFF” position.
ON/OFF 5> 2. Turn ignition switch to “ACG” position. MIA
3. Move selector lever to “D” position.
4. Turn ignition switch to “ON™ position.
SATIES| (Do not start engine.) =M
5. Depress and hold overdrive control
switch in “OFF” position until next step
is completed. LG
- o 6. Turn ignition switch to “OFF” position.
” 7. Turn ignition switch to “ON” position
£5 (Do not start engine.) E@
/ ® Wait more than 2 seconds after ignition
/\\ / OVERDRIVE switch "ON". ,
ON/OFF > FE
O
I oL
saTogal| | 1. Move selector lever to “2” position.
2. Depress and hold overdrive control
ll switch in “ON* position until next step T
is completed.
n ,
1. Move selector lever to “1" position.
OVERDRIVE 2. Cycle overdrive conirol switch from (34}
ON/OFF > “OFF” to "ON” paosition, depress and
hold in “OFF" position until next step is
completed. RA
SATITOI
Accelerator pedal Depress accelerator pedal fully and

release it. ST

N

\
\ > : RS
N

Check O/D OFF indicator lamp.

N S Refer to JUDGEMENT OF SELF-DIAG-
epress Release NOSIS CODE, AT-52. B
SATO81F
¥
[HIA

DIAGNQOSIS END

D EL

i8]

2

SAT380H

AT-51 751



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

(Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE
O/D OFF indicator lamp:
All judgement flickers are the same. 4th judgement flicker is longer than others.
N NA
e = e
elf diagnosis P -
start ;s:‘lit diagnosis
Start signal 10 judgement flickers
) ( ﬂ - Light -y~ — Light
T s J”M'[LSMW
SAT443F

—— e e

ok bbbhbbbhth
SATA36F

All circuits that can be confirmed by self-diagnosis are OK.

Shift sc;jolenoid valve A circuit is short-circuited or discon-
ected.
Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-134.

5th judgement flicker is longer than others.

1st judgement flicker is longer than others.

SAT437F

Revolution sensor circuit is short-circuited or disconnected.
Go to VEHICLE SPEED SENSOR-A/T {(REVOLUTION SEN-

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

ected.
Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-138.

6th judgement flicker is longer than cthers.

N 22
=S
s e
- - - __ Light
- -Shade

SAT445F

SOR) (DTC: 1102), AT-90.
2nd judgement flicker is longer than others.

\
e

oo 1=
SLore |
7NN

--Shade

SAT439F

Vehticge speed sensor circuit is short-circuited or discon-
ected.
Q Go fo VEHICLE SPEED SENSCR-MTR, AT-156.

Overrun clutch solenoid valve circuit is short-circuited or dis-

- -
SIS
- 3 by
Parane
- - --- Light
o - Shade

SAT447F

onnected.
Gio to OVERRUN CLUTCH SOLENOID VALVE (DTC: 1203},

AT-148.
7th judgement flicker is longer than others.

3rd judgement flicker is longer than others.

~N
-1 O/D {—
—~_0 g
TN

- Light

Shade

il

Throttle position sensor circuit is short-circuited or discon-

SAT441F

~. [
om 1=
| off |-
AN
_ __ light
- Shade

SATA49F

Torque converter clutch solenoid valve circuit is short-cir-
auited or disconnected.
Go to TORQUE CGONVERTER CLUTCH SOLENGID VALVE
(DTC: 1204), AT-119,

acted.
Go to THROTTLE POSITION SENSOR (DTC: 1206), AT-142.

1, = 2.5 seconds t, = 2.0 seconds ty = 1.0 second

752
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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. Flickers as shown below. -
o DNy :
—|_OFF :
PPN
Self-diagnosis MA
start
-r rp-mp -~ - Light
- Shade
LG
SAT457F
saTa51F | Batlery power is low. EC

AT fluid temperature sensor is disconnected or TCM power | Batlery has been discannected for a long time.
Battery is connected conversely.

°”§§,et§'5?,¥'t.='fu‘f§”%2 ?:dE'R ATURE SENSOR AND TCM I(Wh;en reconnecting TCM connectors. — This is not a prob- 8
em.

POWER SOQURCE, AT-152.
Sth judgement flicker is longer than others. Dces not come on.

o/D
N s GL
Te F -
/Q: Self diagnosls
S FENN Start
(i

L — - — Light
________________ Light
-Shade
{ ——-Shade
FA -
SAT414G
. . N s . SAT453F | Inhibitor switch, overdrive control switch or throttle position -
Englne speed signal circuit is short-circuited or disconnected. switch circuit is disconnected or TCM is damaged. RA
Go to ENGINE SPEED SIGNAL {DTC: 1207), AT-83. Go to 21. TCM Seli-diagnosis Does Not Activate {Inhibitor,
Overdrive Control and Throttle Position Switch Circuit
Checks), AT-174. _
BR

t0th judgement flicker is longer than others.

NV
—[ oo |—
[ 8% ] 57

—L_OFF_|=-

SN
[E)
= - r'|— —_—— LighT RS
— = — -~ Shade el
HA
. ) o o SAT455F
Line pressure solenoid valve circuit is short-circuited or dis-
onnected.
Go to LINE PRESSURE SOLENOID VALVE (DTC: 1205), EL
AT-130,
t; = 1.0 second o
D
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TROUBLE DIAGNOSIS — Introduction

SATE31IA

SAT6321

SEF234G

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
A/T system for malfunction-diagnostic purposes. The TCM s
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, solenoid valve
makHunction, 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-58.

Before undertaking actual checks, take a few minutes to taik 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-55) should be used.

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

Also check related Service bulletins.

AT-54



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 WA
Customer name MR/MS Medel & Year VIN
=
Trans. model Engine Mileage
- - LG
Incident Date Manui. Date In Service Date
Frequency O Continucus O Intermittent  { times a day) E®
Symptoms O Vehicle does not move. {7 Any positicn [ Particular position)
O No up-shift (T 1st > 2nd [12nd — 3rd [ 3rd — O/D} BE
O No down-shit (ODO/D —- 3rd O3rd—2nd O 2nd — 1si)
[ Lockup malfunction Gl
1 Shift point too high or too low. B
{J Shiit shock arslip (JN —» D [ Lockup [ Any drive position) -
, — IV
O Noise or vibration
1 No kickdown
O No pattern select
O Others
( V| FA
O/D OFF indicator lamp Blinks for about 8 seconds.
O Continuously lit [ Not lit BA
Malfunction indicalor lamp {MiL) | O Continucusly lit O Not lit
B

3T
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’'d)

DIAGNOSTIC WORKSHEET
1. {0 Read the Fail-safe and listen to customer complaints. AT-5
2. |O CHECK A/T FLUID AT-59

(] Leakage (Follow specified procedure)
O Fluid condition
0 Fluid level

3. |0 Perform STALL TEST and LINE PRESSURE TEST. AT-59, 62
O Stall test — Mark possible damaged components/others.

[0 Torgue converter one-way clutch [ Low & reverse brake

O Reverse clutch O Low one-way clutch

1 Forward clutch [} Engine

[0 Overrun clutch O Line pressure is low

O Forward one-way ciutch 1 Clutches and brakes except high

clutch and brake band are OK
O Pressure test — Suspected parts:

4. |0 Perform all ROAD TEST and mark required procedures. AT-63
4-1. Check before engine is started AT-64

0 OBD-Il and TCM SELF-DIAGNOSTIC PROCEDURE — MIL and O/D OFF
indicator lamp detected items.

Inhibitor switch, AT-82.

A/T fluid temperature sensor, AT-86.

Vehicle speed sensor-A/T (Revolution sensor), AT-90.
Engine speed signal, AT-93.

Torgue converter clutch solenoid valve, AT-119.

Line pressure solenoid valve, AT-130.

Shift solencid valve A, AT-134.

Shift solenoid valve B, AT-138.

Throttle position sensor, AT-142.

Overrun clutch solenoid valve, AT-148.

A/T fluid temperature sensor and TCM power source, AT-152.
Vehicle speed sensor-MTR, AT-156.

Battery

Others

noooooooCcaooogao

4-2. Check at idle AT-65

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

) Engine Cannot Be Started In “P" And “N” Position, AT-160.

. ET‘fé’oPosition, Vehicle Moves Forward Or Backward When Pushed,
. In “N” Position, Vehicle Moves, AT-161.

. Large Shock. “N” — “R” Position, AT-162.

. Vehicle Does Not Creep Backward In “R” Position, AT-163.

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

Ooooo oo
Nooh W=

4-3. Cruise test AT-67,
Part-1 AT-70

O 8. Vehicle Cannot Be Started From D,, AT-165.

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

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

12. A/T Does Not Perform Lock-up, AT-169.

13. A/T Does Not Hoid Lock-up Condition, AT-170.

14. Lock-up |s Not Released, AT-170.

15. Engine Speed Does Not Return To Idle (Light Braking D, — Dj), AT-171.

aoooOoc
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

Part-2

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

O 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-166.
[ 10. A/T Does Not Shift: D, — D4, AT-167.

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

AT-72

Part-3

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

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

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

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

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

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

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

indicator lamp detected items.

Inhibitor switch, AT-82.

A/T fluid temperature sensor, AT-86.

Vehicle speed sensor-A/T (Revolution sensor), AT-90.
Engine speed signal, AT-93.

Torque converter clutch solenoid valve, AT-119,

Line pressure solenoid valve, AT-130.

Shift solenoid valve A, AT-134.

Shift solenoid valve B, AT-138.

Throttle position sensor, AT-142.

Overrun clutch solenoid vaive, AT-148.

A/T fluid temperature sensor and TCM power source, AT-152,
Vehicle speed sensor-MTR, AT-156.

Battery

Others

oo oo ool 4d

OoO0OoonoooooooCo

AT-73

EC

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

AT-44

o

Perform all ROAD TEST and re-mark required procedures.

AT-63

O|m

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"].

0O DTC (PO731, 1103) A/T 1st gear function, AT-96.

0 DTC (P0732, 1104) A/T 2nd gear function, AT-101.

O DTC (P0733, 1105} A/T 3rd gear function, AT-106.

[0 DTC (P0734, 1106) A/T 4th gear function, AT-111.

O DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-123.

EC
section

RIS

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

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

AT-77
AT-74

El

A

Erase DTC from TCM and ECM memories.

AT-41

AT-57

757
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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 good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-55) and “DIAGNOS-

TIC WORKSHEET" (AT-56), to perform the best troubleshooting possible.

h 4

NG

CHECK 1N
LISTEN TO CUSTOMER COMPLAINTS AND FILL OUT “INFORMATION ] Refer to FAILSAFE Service Notice or Precautions, AT-5.
FROM CUSTOMER", AT-55.
CHECEK, PRINT OUT OR WRITE DOWN (18T TRIP) DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE iT IN REPAIR ORDER SHEET,
ALSO CHECK RELATED SERVICE BULLETINS.
CHECK A/T FLUID LEVEL AND CONDITION. IF NG, PLACE CHECK ON Refer 1o A/T Fluid Check, AT-59.
THE DIAGNOSTIC WORKSHEET, AT-56.
PEREGEM STALL TEST AND PRESSURE TEST. < Reler fo Stall Test and Line Pressure Test, AT-5% and AT-62.
PERFORM “DTC CONFIRMATION PROCEDURE” |F THE {1ST TRIP) DTC Lg—| Follow ROAD TEST procedure, AT-63.
1S AVAILABLE.
PERFORM ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.
No NG #em or NG items including
NG items not QBB (1t trip} DTC or
including any QBO-N TCM ssif-giagnostic #em
DTG or TGM
sel-diagnostic tems
A J
» FOR OBD-l BDTC or TOM SELF-DIAGNOSIS NG ITEMS: i * Refer to seli<liagnosis, AT-43.
~INSPECT EACH COMPONENT. » Perfarm ROAD TEST for all items. .
~REPAIR/BEPLACE. & Proceed it gali-diagnosis detects no maffunction, )
¢ PERFOBM DTC CONFIRMATION PROCEDURE QR ROAD TEST AND {Non-sefl-diagnostic tems, especially those that retuire AT
PLACE CGHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET removal, should be repaired in the Tollowing steps.)
AGAIN.
% v
PERFORM DTG CONFIRMATION PROCEDURE FOR FOLLOWING OBD-H < Refer to EC section. ["Emission-related Diagnostic
ITEMS AND PLACE CHECKS FOR NG {TEMS ON THE DIAGNOSTIC Information”, “ON BOARD DIAGNCSTIC SYSTEM
WORKSHEET. DESCRIPTION”].
» AT 18T, 2ND, 3RD OR 4TH GEAR FUNGTION.
& AT TGC SV FUNCTION (Lack up).
* FOR ALL REMAINING MALFUNCTIONS: " Refer to
~INSPEGT EACH COMPONENT. * ON BOARD DIAGNUSTIC SYSTEM DESCRIPTION, AT-38
-REPAIR/REPLACE. - AT-53,
& PERFORM ROAD TEST AND CONFIRM ALL MALFUNCTIONS ARE o TEOUBLE DIAGNOSIS FOR OTC, AT-82 - AT-148.
ELIMINATED. & TROUBLE DIAGNOSES FOR SYMPTOMS, AT-159 -
AT-174,
* Symptom Chart, AT-74,
y
ERASE OTC FROM TCM AND ECM MEMORIES. ¢ Fefar to HOW TO ERASE DTC, AT-41.
A4
FINAL CHECK - Refer 1o DTC CONFIRMATION PROCEDURE, AT-83 - AT-157.

Cenfirm that the incident is completely fixed by performing BASIC INSPEC
TFION and DTG CONFIRMATION PROCEDURE. Then, erase the unneces-
sary {alraady fixed) st trip DTCs in ECM and TCM.

oK

CHECK QUT

AT-58




TROUBLE DIAGNOSIS — Basic Inspection

A/T Fluid Check

@ @ q FLUID LEAKAGE CHECK
1. Clean area suspected of leaking. — for example, mating sur-
face of converter housing and transmission case. al

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

‘ tion and wait a few minutes.
E> 3. Stop engine. MA
SAT767B [EW
Fluid leakage 4. Check for fresh ieakage.
LG

E@
FE
s 4
CL
SAT288G
FLUID CONDITION CHECK WT
Fluid color Suspected probiem .
~ Dark or black with burned odor Wear of frictional material
Milkv ink Water contamination — Road water
"y P entering through filler tube or breather
Varnished fluid, light to dark brown Oxidation — Over or under filling, —
and tacky Qverheating A
| FLUID LEVEL CHECK

Refer to MA section (“Checking A/T Fiuid”, “CHASSIS AND BODY RA
satessa| MAINTENANCE").

Stall Test BR
STALL TEST PROCEDURE
1. Check A/T and engine fluid levels. If necessary, add. : §T
2. Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operaling temperature.
ATF operating temperature: RS |
50 - 80°C (122 - 176°F)
BT
SATE478 |
FA

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

e |t is good practice to mark the point of specified engine EL
rpm on indicator.

SATH13G

AT-59 759
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TROUBLE DIAGNOSIS — Basic Inspection

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

7

.

ol position,

>N 6. Accelerate to wide-open throttle gradually while applying foot
D brake.
Less @ AT 2T 7. Quickly note the engine stall revolution and immediately
gan 4 ' release throttle.

® During test, never hold throttle wide open for more than 5
seconds.
Stall revolution:

| 2,000 - 2,300 rpm
SAT514G

Move selector lever to “N” position.

Cool off ATF.

Run engine at idle for at least 1 minute.

Repeat steps 5 through 9 with selector lever in 27, “1” and “R”
positions.

® ©®

—
©

SAT771B)

JUDGEMENT OF STALL TEST _
The test result and possibie damaged components relating to each result are shown in the illustrations on next

page.
In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-58.

Note

Stall revolution is too high in “D”, “2” or “1” position:

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

e Slippage occurs in the following gears:
1st through 3rd gears in “D” position and engine brake functions with overdrive controi switch set to “OFF”.
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

e Engine brake does not function in 2nd and 3rd gears in “D” position, 2nd gear in “2” position, and 1st
gear in “1” position with overdrive control switch set to “OFF”.

Stall revolution less than specifications:

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

AT-60



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

Judgement of stall test

Selector lever position Judgement O : Stall revolution is normal. @H
D H O L H : Stall revolution is higher
2 H (@] L than specified.
1 H o L L : Stall revolution is lower WA
than specified.
R O H L
Damaged components EW‘”
Forward clutch Low one-way
clutch IL@
Low & reverse Reverse i
brake clutch Engine
Forward e LT
cna-way ot :
clutch — : : = FE
¥l
™~ Torque converter FA
one-way clfutch
R
BR

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

Clutches and brakes except
high clutch, brake band and
overrun clutch are OK. HA
(Condition of high cluteh,
brake band and overrun

D H 0] clutch cannot be confirmed EL

2 H O by stall test.)

1 H 0

R H e} H@X
Selector lever position Judgement

SATY0YI

AT-61 761
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TROUBLE DIAGNOSIS — Basic Inspection

D,

Test port for

2 and 1

Test port for
R position

SAT3I01FA)

SATE47B

Qil pressure gauge set
{)34301-C)

SAT513G

SAT493G

Line Pressure Test

LINE PRESSURE TEST PORTS -

Location of line pressure test ports are shown in the illustration.

e Always replace pressure plugs as they are self-sealing
bolis.

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

3. Install pressure gauge to corresponding line pressure port.

4. Set parking brake and block wheels.

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

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

Line pressure; Refer to SDS, AT-284.

AT-62



TROUBLE DIAGNOSIS — Basic Inspection
Line Pressure Test (Cont'd)
JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected parts

Line pressure is low in all positions. ¢ Qil pump wear

& Control piston damage

® Pressure raegulator valve or plug sticking Gl

# Spring for pressure regulator valve damaged

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

e Clogged strainer

® Fluid pressure |leakage between manual valve and EM
particular clutch
& For example, line pressure is:

Line pressure is low in particular position.

At idle - Low in “R” and “1” positions, but LG
- Normal in “D™ and “2” positions.
Theretore, fluid leakage exists at or around low and
reverse brake circuit. EC

Refer to "CLUTCH AND BAND CHART”, AT-30.

Line pressure is high. » Maladjustment of throttle position sensor =5
o AT fluid temperature sensor damaged
® Line pressure solenoid valve sticking
® Short circuit of line pressure solenoid valve circuit eL
® Pressure modifier valve sticking

& Pressure regulator valve or plug sticking
# Open in dropping resistor circuit _ MIT
o Maladjustment of throttle position sensor

+ line pressure solenoid valve sticking
® Short circuit of line pressure solencid valve circuit

Line pressure is low.

At stall speed .y
& Pressure regulator valve or plug sticking
® Prassure modifier valve sticking
e Pilot valve sticking FA
RA
ROAD TEST PROCEDURE Road Test B
1. Check before engine is started. DESCRIPTION
{} ® The purpose of the test is to determine overall performance of §T
A/T and analyze causes of problems.
2. Check at idle. e The road test consists of the following three parts:
1. Check before engine is started RS
,@ 2. Check at idle
3. Cruise test
3. Cruise test. 1)
SATTBBA|
A

¢ Before rcad test, familiarize yourself with all test procedures
and items to check.

e Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road test. =b
Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION" and “DIAGNOSTIC PROCEDURES FOR DX
SYMPTOMS”, AT-39 - AT-53 and AT-159 - AT-174.

SAT496G

AT-63 763



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
1. CHECK BEFORE ENGINE IS STARTED

E
1. Park vehicle on flat surface. - |No | siop ROAD TEST.
] 2. Move selector lever to “P” position. | Go to 1. O/D OFF Indica-
3. Turn ignition switch to “"OFF" pasition. tor Lamp Does Not Come
OVERDRIVE Wail at least 5 seconds, on”, AT-159.
ON/OFF 0> 4, Turn ignition switch to “ON™ position.
(Do not start engine.}
5. Does O/D OFF indicator lamp come on
SATIE7I for about 2 seconds?
Yes
E ~ \_Im/
e
o | ) = 4
S Does O/D OFF indicator lamp flicker for Yes | periorm self-diagnosis and
about 8 seconds? "1 check NG items on the
g N DIAGNQSTIC
° WORKSHEET, AT-56,
Refer to SELF-DIAGNO-
g 313 PROCEDURE, AT-43.
A 4
SAT380H[ | 1. Turn ignition switch to “"OFF” position.

2. Perform self-diagnosis and note NG
items,
Refer 1o SELF-DIAGNOSIS
PROCEDURE, AT-50.

3. Go to “2. CHECK AT IDLE”, AT-65.

764 AT-64



TROUBLE DIAGNOSIS — Basic Inspection

SAT769B

SAT770B

Road Test (Cont’d)
2. CHECK AT IDLE

SAT768B

SAT796A

9

SAT771B|

1. Park vehicie on flat surface. No N Mark the box on the DIAG-
2. Move selector lever to “P” position. 7| NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF” position. Go to “2. Engine Cannot
4. Tumn ignition switch to “START" position. Be Started In “P” and “N”
5. Is engine started? Position”, AT-160.
1 Yes Continue ROAD TEST.
Turn ignition switch to “ACC" position.
1. Move selector lever to “D”, “1", “2” or Yes | Mark the box on the DIAG-
“R” position. 7| 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-160.
Continue ROAD TEST.
pd
1. Move selector lever to “P" position.
2. Turn ignition switch te “OFF” position.
3. Release parking brake.
D A4
Yes | Mark the box on the DIAG-

1. Push vehicle forward or backward.

2. Does vehicle move when it is pushed
forward or backward?

3. Apply parking brake,

No

y

NOSTIC WORKSHEET.
Go to “3. In “P” Position,
Vehicle Moves Forward Or
Backward When Pushed”,
AT-160.

Continue ROAD TEST.

1. Start engine.

2. Move selector lever to “N” position.

3. Release parking brake.

4. Does vehicle move forward or back-
ward?

Yes

h 4

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

¢No
®

{Go to next page.)

AT-65

WA

LG

I

AA

Bl

DX

765
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TROUBLE DIAGNOSIS — Basic Inspection

Brake pedal

-0

SAT7974]

SAT772B

Brake pedal

[ )

For several seconds

SAT79%A

Road Test (Cont’d)

1. Move selector lever to “D”, “2” and “1”
positions and check if vehicle creeps

forward.
2. Does vehicle creep forward in all three
paositions?

Yes

A

Go to 3. CRUISE TEST, AT-67.

SAT773B

AT-66

@
l
Apply foot brake.
v
1. Move selector lever to “R™ position. Yes; Mark the box on the DIAG-
2. Is there large shock when changing "] NOSTIC WORKSHEET.
from “N” to “R” position? Go te “5. Large Shock “N”
N — “R” Position”, AT-162.
© Continue ROAD TEST.
y
1. Release foot brake for several seconds. No | Mark the box on the DIAG-
2. Does vehicle creep backward when foot | NOSTIC WORKSHEET.
brake is released? Go to “6. Vehicle Does Not
Creep Backward In “R”
Yes N
Position”, AT-163.
Continue ROAD TEST.
|| v
No | Mark the box on the DIAG-

NOSTIC WORKSHEET.
Go to “7. Vehicle Does Not
Creep Forward In “D”, “2”
QOr “1" Position”, AT-164.
Continue ROAD TEST,




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.
1A

Y

CONSULT setting procedure

1. Turn ignition switch “OFF”.

2. Connect CONSULT to Data link connector for CONSULT. Data
link connector for CONSULT is located in left side dash panel. e

A
Fuse box/ \. Data fink
connector
for CONSULT GL
SBF326H

3. Turn ignition switch “ON". o
4. Touch “START". (Vxh
NISSAN
CONSULT
il
v FA
START
[ SUB MODE ] RA
SEF3921

5. Touch “A/T". BR

[l seecTsvsteEm |

| ENGINE ]
ST

I AT u ]
L | RS

I |

L :
BT

I |

SATS74H

[HIA

6. Touch “DATA MONITOR?”.

[l sececromamone [

EELF-DIAG[EISULTS
| DATA MONITOR

| OTC WORK SUPPORT

| Ecu PART NUMBER

I
I

I | N | A ) | | .
S
X3

SAT90sl

AT-67 767



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

7. Touch “SETTING” to set recording condition.
[ seLecT MonTOR ITEM |
[ MAIN SIGNALS ]
|  seLecTion FrRoM MENU ]
['serrine || START |
SAT902H
8. Touch “LONG TIME” and “ENTER” key.
| I SET RECORDING COND | y
SAT297C
9. Go back to SELECT MONITOR ITEM and touch “MAIN
|l _seLEcT MonTOR ITEM | SIGNALS”
| Ecu INPUT siGNALS |1_q]—l 10. Touch “START”.
| sELEcTiON FrRoM MenU ]
lserna ]l START |
SATI03H
11, When performing cruise test, touch “RECORD”.
wMONITOR % NO FAIL
ENGINE SPEED B0Orpm
GEAR 1
SLCT LVR POSI NP
VERICLE SPEED Okm/h
THROTTLE POSI 00/8
LINE PRES DTY 2P%
TCC S/v DUTY 2%
SHIFT SV A ON
SHIFT SV B ON
)
1 RECORD ]
SATO71H
12. After finishing cruise test part 1, touch “STOP”.
*RECORD 4/8 +rNO FAIL )
ENGINE SPEED TE8rpm
GEAR 1
SLCT LVR POSI N«P
VEHICLE SPEED QOkm/h
THROTTLE POSI  00/8
LINE PRES DTY 29%
TCC S/v DUTY 4%
SHIFT S/V A ON
SHIFT SV B [l ON
STOP |
SATO72H

_— AT-68



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’'d)

13. Touch “DISPLAY”.
m REAL-TIME DIAG =
¥ % %k NO FAILURE % ¥ % %
@l
[ STORE y_{Recordi)_| WA
DISPLAY ] |
SAT301C [EM
& ENG  GEAR  SLCT 14. Touch “PRINT".
SPEED LEVER LG
18:01  (rpm) POSI
0003 LY 1 D
Il 704 1 D EG
Ol 704 1 D
00"00 704 1 o]
00'01 704 1 D ,
0002 704 1 D FE
0003 [ 704 1 D
L PRINT ][ GRAPH J CL
SATI04H
L 1 H
= ENG  GEAR _SLCT 15. Touch “PRINT” again.
SPEED LEVER
18:01  {rpm) POsI
00’03 704 1 (8]
Q0’02 704 1 D
00'01 O 1 D
0000 704 1 D
0001 704 1 D =8
0002 704 1 D
00'03 704 1 D
AL [ PRINT |
SAT905H
16. Check the monitor data printed out. BE
ENG GEAR SLCT VEH! THRTL R .
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POSI SPEED
18:01 {rpm} (krvk)  (/B) il
0003 704 1 D 4] 0.0 ST
00°02 704 1 D 0 0.0
0001 704 1 D 0 0.0
0o°co 704 1 o] 0 0.0
0001 704 1 D 0 0.0 R@
00'g2 704 1 D o 0.0
0063 704 1 D 0 0.0
0004 704 1 D 0 0.0
oUo5s 704 1 D O 00 BT
SAT90GH
A
@ Without CONSULT
m CONNECT .
. e Throttle position can be checked by voltage across terminals ],
3 and @ of TCM.
TCM CONNECTOH
DX
t- _’
o @&
SATI08IC

AT-69 769
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TROUBLE DIAGNOSIS — Basic Inspection

OVERDRIVE
ON/OFF >

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

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

ATF operating temperature:
§0 - 80°C (122 - 176°F)

E Y

SATOD1

SAT/75B,

Accelerator
pedal

Half-way

SAT485G

Q»Q

Accelerator
pedal

-1 40/

Accelerator

1. Park vehicle on flat surface.

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

3. Move selectar lever to “P” position.

4. Start engine.

r

Move selector lever to "D position.

[5 y

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

4

pedal

Z

.

Halfway

SATADIH

Does vehicle start from “D,”? No .| Go to “8. Vehicle Cannot
Read gear position. "| Be started From D,”,
AT-165.
Continue ROAD TEST.
Yes
h 4
Does A/T shift from “D,” to "D, at the No .| Go to “9. AT Does Not
specified speed? "| shift: D, — D, Or Does
Read gear position, Not Kickdown: D, — D",
throttle opening and AT-166.
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
SiD,ll tO “Dz”:
Refer to Shift schedule, AT-284.
Yes
:
No | Goto “10. A/T Does Not

-
Does AT shift from “D,” to “Dy” at the
specified speed?
Read gear position,

throttle position and
vehicle speed.

Specified speed when shifting from

“Dz" |O “Ds":

Refer to Shift schedule, AT-284.

Y

¢ Yes
®

AT-70

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

pedal

Road Test (Cont'd)

| ®
050 O»a@m |
Accelerator Accelerator i

Does A/T shiit from “Dy” to “D," at the

No

.| Go to “11. AT Does Not

Z N specified speed? Shift: D, — D,", AT-188.
% L Read gear position, Continue ROAD TEST.
7 throttle position and
vehicle speed.
74 Specified speed when shifting from
Halfway D; to D,:
SAT402H Refer to Shift schedule, AT-284.
[1] Yes
h 4
»@ @ ’ @ Does A/T perform lock-up at the specified No ! Goto “12. A/T Does Not
' speed? Perform Lock-up”, AT-169.
Accelerator  Brake | Accelerator  Brake = Read vehicle speed, throt- Continue ROAD TEST.
pedai pedal pedal -
% ] tle position when lock-up
” ‘ { duty becomes 94%.
Specified speed when lock-up
o Lightly ” Lightly ooeurs:
Released appliod Released applied Refer to Shift schedule, AT-284.
SAT4G3H Yos
h 4 :
Does A/T hold lock-up condition for more No [ Go to “13. A/T Does Not
than 30 seconds? Hold Lock-up Condition”,
Voo AT-170.
| v
No

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

.| Goto “14. Lock-up Is Not

Released”, AT-170.
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 “Dy"?

Read gear position and
engine speed.

No

Yes

y

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

AT-71

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

Continue ROAD TEST.

LG

EC

EE

GL

MT

771 |
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Accelerator
pedal

Half-way

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

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

80 km/h

(S0 MPH)
Accelerator
pedal

%

@ »0 » O

Accelerator
pedal

Released

"o9 0

Accelerator
pedal

‘\\

DRI

74
Fully depressed

%

”

7
Released

SAT405H

Does A/T shift from “D.” to “D,” at the
specified speed?
Read gear position,

throttle position and
vehicle speed.

Specified speed when shifting from

“D," to “Dj'":

Refer to Shift schedule, AT-284.

Yes

¥

y

1. Accelerate vehicle by half throttle again. No .| Go to "16. Vehicle Does
2. Does vehicle start from “D,"? "| Not Start From D,”,
SAT498G Read gear position. AT-172.
Continue ROAD TEST.
Yes

B h 4
Acge:emt"r 1. Accelerate vehicle to 80 km/h (50 MPH) | NO | Goto 9. A/T Dees Not
;e a as shown in illustration, "] shift: D, — D, Or Does

" 2. Release accelerator pedal and then Not Kickdown: D, — D",
quickly depress it fully. AT-166.
7 3. Does A/T shift from “D,"” to “D," as Continue ROAD TEST.
Fully depressed soon as accelerator pedal is depressed
SAT404H fully?
= Read gear position and
E throttle position.
O Q
Accelerator Ves
pedal
C
C A4
No

| Go to “10. A/T Does Not

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

Release accelerator pedal after shifting
frem "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.

No

Yes

h 4

1. Stop vehicle.
2. Go to "CRUISE TEST — Part 3",
AT-73.

AT-72

Go to “11. A/T Does Not
Shift: Dy — D,”, AT-168.
Continue ROAD TEST.
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Road Test (Cont’d)
CRUISE TEST — Part 3

1. Confirm averdrive control switch is in
“QON" position.
2. Confirm selector lever is in “D” position.

!
Accelerate vehicle using half-throttle to
“D4".
Release accelerator pedai.
E Accelerator pedal v

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

D '

O]

SAT778B

Does AT shift from “D,” to “D;” (O/D No .| Go to “17. A/T Does Not
OFF)? *1 shitt: D, — D,, When Over-
E Read gear position and drive Control gwitch “ON”
' vehicle speed. — “QFF", AT-172.
Continue ROAD TEST.
l Yes
SAT813A |Boes vehicle decelerate by engine brake? No .| Go to “15. Engine Speed
| Does Not Return To Idle
D] Yes {Light Braking D, — Ds)",
AT-171.
Continue ROAD TEST.
¥
‘ Maove selecter lever from “D” to “2” posi-
tion while driving in “D," (QO/D OFF).
D: (OD QOFF) l
OVERDRIVE - No -
ON/OFF Engi Does A/T shift from “D,” (O/D OFF) to Go to “18. A/T Does Not
> “9,"2 ? "] Shitt. D, > Dy, When
— - Selector Lever “D” — “27
saTossll | ( fuf Read gear position. Position”, AT-173.
Continue ROAD TEST.
—
Yes
v
Does vehicle decelerate by engine brake? No o| Go to “15. Engine Speed
D. (OD OFF) | Does Not Return To Idle
Yes (Light Braking Dy — Dg}",
’ AT-171.
Continue ROAD TEST.
@) L
, 1. Move selector lever from “2” to “1” posi- No o| Go to “19. A/T Does Not
Engine brake tion while driving in “2,". ”1 Shift: 2, — 14, When Selec-
2. Does A/T shift from “2,” to “1,” posi- tor Lever “2" — “1”
tion? Position™, AT-173.
SAT791GA, Read gear position. Continue ROAD TEST.
n @ Yes
A d
No

Does vehicle decelerate by engine brake?

Yes

y

1, Stop vehicle,
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-43.

AT-73

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

Continue ROAD TEST.

FA
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TROUBLE DIAGNOSIS — General Description

Symptom Chart

ON vehicle OFF vehicle —_—

v
A

F'y

58,
189

8

187, [ 138, | 1o, [ e, | oo |08, 232, 1239, | .0 | 245,

&2 134 130 148 187 214 235 247 256

Reference page (AT- ) 188

—_
[%2]
o

)

Numbers are arranged in order of
probability.

Perform inspections starling with
number ane and work up. Circled
numbers indicate that the tfransaxle
must be removed fram the vehicle.

Reference page {AT-

Low & reverse brake
Brake band
Parking components

Revelution sensor and vehicle spsed sensor
Low one-way clutch

Throttle position sensor (Adjustment)
Torque converter clutch solenold valve

Control cable adjustment
Inhibitor switch adjustment
£ngine speed signal

Engine idiing rpm

Control valve assembly

Shift solenoid valve A

Shift solenoid valve B

Line pressure solenoid valve
Overrun clutch solenoid valve
AST fluid temperature sensor
Accurmnulator N-D
Accumulator servo release
Ignition switch and starter
Torque converter

Reverse clutch

High clutch

Forward ¢lutch

Forward one-way ctutch
Overrun clutch

Fluid ievel
Line pressure
Qil pump

Engine dees not start in “N”, “P”
positions.
Engine starts in positions other than
—
_Tra:_'ugaxleno:semPandN 1 . ala sl 2l. 4 e e
pasitions.
Vehicle moves when changing into
“P” position or parking gear does 1 S I 1)
not disengage when shifted out of | ° AR I IR A I H R S E E
“P” position.
161 [Vehicle runs in “N” position. JO I O O O O P O A P P )N [ B [ )
WVehicle will not run in “R” paositicn
{but runs in “D", “2” and “1" posi
tions). Clutch slips.
Very poor acceleration,
_ ‘\:"e,l’uclelblrakedwhenshlfnngmto o2l b sls el ) ele e @
R position.
_ ?harpsh.ockinshlftmgimm N” to o2 sl oaf7r ). el |4 s
D7 position,
Vehicle will not run in “D* and “2"
— ypositions {but runs in “1” and "R~
positions).
Vehicle will not run in “0", “1", 2"
posmonsl(butrunsmF!posmon). b 2le sl sl leele @ @
Clutch slips.
Very poor acceleration.
_ lCIu!chgsorbrakesshpsomewhat 120, 3. .. ale . {. s]l. |. 72|. loaele .|l .|. .|®
in starting.
— |Excessive creep. P I I |
163'N(:|ci"eepaiall. N R EUURRT PR I DR O P N B [ BN B £
164
_fallgretuchange_geariromD1to.21.Sl..43.'..". N U T D N
D,".
_ fall,tliretochangegeariram B, te R R P T - I I (R [ S
D,".
o fgtl}ljretochangegearfromDa”m_2 PR 1V U I A A VS A A A AN SN B
A
166, | Too high a gear change point from
167, "D, to “Dy", from “D," to “0y”, .ooay. 12 1. L. 34
168 |from “D," to “D,”.
Gear change divectly from “D," to
“Dy” acours.
Engine stops when shifting tever
into “R™, “D. “2" and “17. e L e - P e
- :I"ooshalrlpa"shocktnchangefrom [ Y S I IR I I A SR Y
D,” to “Dy"
. Iool'sha:pa”shockmchangetrom AR N I IS (S I IR IR AU (N NN A NN IO
D" to "Dy

]
[£+]
—_

160

160

160

163

164

&

774 | AT-74



TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

ON vehicle

F

-
L

I 3

OFF vehicle

_—

Reference page (AT- )

58,
189

188

62

187, 138,
134 130

119,
148

86,
187

187

198, | 232,
214 235

239,
247

239

245,
256

)

Reference page (AT-

Numbers are arranged in order of
probability.

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

Fluid level

Control cable adjustment

Throttle position sensor {Adjustment)

Inhibitor switch adjustment

Revolution sensor and vehicle speed sensor

Engine speed signat

Engine idling rpm

Line pressure

Shift solencid valve A
Shift soleneid valve B

Line pressure solenoid valve

Torque converter clutch solenoid valve

Cverrun ¢luich solenoid valve

AJT fluid temperature sensor

Accumulator N-D

Accumulator servo release

Ignition switch and starter

Torque converter
Qil pump
Reverse cluich
High clutch

Forward one-way clutch

Forward cluich

Low & reverse brake

Low one-way clutch
Brake band

MA

EM

LC

Parking cemponents

Teo sharp a shock in change from
“Dy” to “D,.

-

w | Centrol valve assembly

& | Qverrun clutch

I~
L)

Almost no shock ar clutches slip-
ping in change from “D,” to “Dy".

(4]

]

Almost na shock or slipping in
change from "D, to “Da”.

i

Almast no shock cr slipping in
change from “D;” 1o “D,".

CL

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

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

AT

Vehicle braked by gear change
fram “Dy" to “D,"

Maximum speed not attained.
Acceleration poor.

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

FA

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

Failure to change gear from "Dy” to
“Dy" or from “Dy" to “Dy ™.

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

BR

Too high a change point from “D,”
to “D5", from “Bg" o “Dy", from
D" to "D, .

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

ST

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

RS

Races extremely fast or slips in
changing from “0," t¢ “Dy" when
depressing pedal.

BT

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

[RIA

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

ElL

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

Vehicle will not run in any position.

Transaxle noise in “D”, 27, *1" and
“R"” positions.

AT-75
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TROUBLE DIAGNOSIS — General Description
Symptom Chart (Cont’d)

ON vahicle »

187, | 138, | 119, 86, 187 198, | 232, | 239, 539 245, |
134 130 148 187 ) 214 235 247 256

OFF vehicle N

&

A

©
b
©
«

59,

Reference page (AT- } 189 188 62

-
o
2]

)

Numbers are arranged in order of
prabability.

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

Reference page (AT-
Throttle position sensor (Adjustment)
Revolution sensor and vehicle speed sensor
Torque canverter clutch sclenoid valve

Contral cable adjustment
Inhibitar switch adjustment
Engine speed signal
Engine idiing rpm
Line pressure
Controi valve assembly
Shift sclenoid valve A

Shift sclenoid valve 8

Line pressure solenoid valve
Overrun clutch safenoid valve
A/T fluid fermperature sensor
Accumulator N-D
Accumulator servo release
lgnition switch and starter
Torque converter

Reverse clutch

High cluich

Forward clutch

Farward one-way clutch
Overrun clutch

Low cne-way clutch

Low & reverse brake

Brake band

Parking components

Fluid level
Qil pump

Failure to change from “D5” to
“2," when changing lever into 2~
position.
__ |Gear change from “2,” to “25” in 1
“2" position. T
Engine_b_rakedoesnotoperalein ool oala . e sl LAl o e e
1" position, )
__ |Gear change from “1," to “1," in sy
“1* position. '
Does not change from ™" to ™1™ |~ by o 0 4 s f.os|. L. L e
in “1” position.
Large shock changing from “1," to 1
“1,”in “17 position. R R R
— {Transaxe averheats. 1 .1. 3]. .12 4|6
ATF shoots cut during operation.
-— |White smoke emitted from exhaust | 1
pipe during cperation.
gg:nsivesmellatfluidcharging ol o000 leeleele e le e
— [Torgue cenverter is not locked up. ..l 1|2 4}). 6|8
— |Torque converter clutch pistonslip. J 1 .| . 2. .. 3|6 .|. 5
:;c:::k—up point is extremely high or R R P e
A/T does not shift to “D," when
— |driving with overdrive controt switch | . . 12 13 .{. 8{6 4{. .|. 5 N O I P R KGR ¢
“ON”,
Engine i “R”, “D, “2v
e O B B L e

~
-t
n
<
w
F-Y
w
@
@

17

—_

17

a+]

(413

®

<@

@

@
@ o
g @9 |a

@ 3 |®

=y
Q@

776 AT-76




TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION
Terminal e Measure voltage between each terminal and terminal 43 or
@ or @ by following “TCM INSPECTION TABLE”.

CONNECT D O

SATO10C

TCM HARNESS CONNECTOR TERMINAL LAYOUT

1/2(3 4| |9[1011121314(15] || 2324125262728(2930/3132/3334/35

5167 |8! 161718[19202122 361371381394041/4243444546474
(3}
H.S.
SAT2071
TCM INSPECTION TABLE
(Data are reference values.)
Terminal Wire color ltem Cendition Judgement
No. standard
When releasing accelerator pedal 1.5-25Y
] GR Line pressure after warming up engine. ) )
solenoid valve When depressing accelerator padal
: . 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 514y
5 P solenoid valve C after warming up engine.
{with dropping @) When depressing accelerator pedal 0.5V o less
resistor) fully after warming up engine. )
When setling overdrive control
oL " 1V or less
O/D OFF indica- switch in “OFF" position.
3 W 00
tor lamp M When setting overdrive control Battery voltage
switch in “ON" position. y 9
:\fg;an turning ignition switch to Battery voltage
4 R/Y Power source -
When turning ignition switch to 1V or less
“OFF™,

Efl
[FA
EL

loX

AT-77 777
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminat . t
' Wire color [tem Condition Judgemen
No. standard
. 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 RIY Shift solenoid {When driving in “D,” or “D,".}
valve A When shift solenoid valve A does not
operate. 1V or [ess
(When driving in “D," or “Dy™.)
When shiit solenocid valve B cper-
ates. Battery voltage
i i {When driving in “D,"” or “D,".)
7 LG/B Shift solenoid 9 1 2
valve B When shift solenoid valve B does
not operate. 1V or less
(When driving in “Ds” or “D,".
When overrun clutch solenoid valve Battery voltage
8 BRIY Overrun clutch operates.
solenoid valve When overrun clutch sclenoid valve 1V or less
does not operate.
9 RY Power source Same as No. 4
10* WiL DT1 — —
11* w/PU DT2 —_— —
12+ R/W DT3 — —_—
When setting selector lever to “N™ or 1V or less
13+ G/OR “N” position sig- “P” position.
nal When setting selector lever to other | Approximately
posilions. 5V
Closed throttle When releasing accelerator pedal Battery voltage
14 GYIL position switch after warming up engine.
(-in throttle posi- @ When depressing accelerator pedal |\, -\
tion switch) after warming up engine.
15 B Ground _ —
. },ﬁ When setting selector lever to “1” Batiery vollage
ibitor “1** A asition.
16 pupy | nhibitor 17 P
position switch When setting selector lever to other 1V or less
positions.
When setting selector lever to “27 Battery voltage
17 P/B Inhibitor “2” position.
position switch When setting selector lever to other
- 1V or less
positions.
When setting selector lever to “D” Battery valtage
ibitor “D” osition.
18 YiL Inhibiter “D p

position switch

When setting selector lever to other
positions.

1V or less

*: These terminals are connected to the ECM (ECCS control module).

AT-78



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Termi
erminal Wire color ltem Condition Judgament
No. standard
- When setting selector lever to “N” or
Inhibitor “N” or “p position. Battery voltgge @l
19 R/G “P” positicn - -
awitch Wht_a‘n selting selector lever to other 1V or less
posiions. MA
e l\;\c!:;iet?o::ettrng selector lever to "R Battery voltags
50 GW Inhlp}tor FI‘ @ : EM
position switch When setting selector lever to other
o 1V or less
positions.
Wide open @ When depressing accelerator pedal LG
throttle position more than half-way after warming up | Battery voltage
21 W/R switch engine.
{in throtile pos}- When releasing accelerator pedal WV or less EC
tion switch) after warming up engine.
2 - - - — FE
When turning ignition switch to
Power source ) ] “OFF" ¢ Battery voltage
23 BR/W | (Memory back- (C‘ ) or @ ) CL
When turning ignition switch to
up) W Battery voltage
ON”.
. T
24 W/IG ;ngme speed @ @ § ] When engine runs at idle speed. 0.5-15V
signal
1V or more
. it ]
Revolution sen- When vehicle cruises at 30 km/h (19 ;’:’a;f;;'?:s
sor =
25 W MPH). FA
{Measure in AC response to
range) vehicle speed.
When vehicle parks. ov BA
28 — — —_ —_
Voltage varies BR
o7 PIL Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor (1 to 2 MPH) for 1 m (3 ftj or more. {than 1V and
more than 4.5V 8T
28* BR/Y —_ _— —
29~ LG — @) — — &S
30" P — — —
Throttle position =
31 R sensor — 4.5 -55V Ell
{Power source) :\fﬁ
32 - - - = HA
*; These terminals are connected to the Data link connector for CONSULT.
EL
1)
779
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

i t
Terminal Wire color Item Condition Judgemen
No. _ standard
When ATF temperature is 20°C Approximately
33 a AT fluid tem- (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
{176°F). 0.5v
Fully-closed
@ throttle:
When depressing accelerator pedal | Approximately
Throttle position slowly after warming up engine. 0.5V
34 Lw ) .
sensor (Voltage rises gradually in response | Fully-open
to throtile position.) throttle:
@ Approximately
4V
Throttle position
35 B sensor — -
(Ground}
36 — — — —
When ASCD cruise is being per-
Batt It
formed. ("CRUISE" light comes on.}) altery voltage
37 ¥ ASCD cruise — -
switch When ASCD cruise is nci being per-
formed. ("CRUISE” light does not 1V or less
comes on.}
38 — — — -
@ When setting overdrive control
o i YR " Battery voltage
39 GIY Overdrive controf switch in “ON” position
switch When setting overdrive control
) . . 1V or less
swilch in “OFF” position
When “ACCEL” set switch on ASCD 5.8y
40 L ASCD 4th cut cruise is in “D,” position.
signal When “ACCEL" set switch on ASCD
e . 1V or less
cruise is in "D,” position.
41 — —_ — —
42 — —_— — —
43 R/G Brake switch W — _
44 — — — —
45* R OBD-1l output — -
e 20 - -
‘Ic
47 DT4 — y — —_
48 B Ground —_ —

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

AT-80



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Tekng.nal Wire color ltem Condition Jg%rlwedrgﬁjn '
- Vg)hﬁn turning ignition switch to Battery voltage
4 RY Power source (C@) . -
ygh;lg_-tumlng ignition switch {o 1V or less
R/Y Power source }{ﬁ Same as No. 4
15 B Ground r — —
When turning ignition switch to
Power Source ) o g9 Battery voltage
23 BR/W | (Memory back- @ or C'i@ ————————
up) Vg)hh?n turning ignition switch to Battery vottage
48 B Ground @) — —
)
CONKECT m DIAGNOST'C PROCEDURE
B HS. @C‘FF
— INSPECTICN START
[l Tcm  Jo{connecTon]l

O]

7 |

4,9 23

SATI09!

&

DISCONNECT

&

TCM

®

CONNECTOR

[Q]

15, 48

J

SATH0I

h 4

CHECK TCM POWER SOURCE.

1. Turn ignition switch to “ON" paosition.
(Do not stant engine.)

2. Check voltage between TCM terminals
@, ®,® and ground.
Voltage: Battery voltage

3. Turn ignition switch to “OFF"” position.

4. Check voltage between TCM terminal
@ and ground.
Voitage: Battery voltage

NG

.| Check the following items:

e Harness for short or
open between ignition
switch and TCM lermi-
nals @, and @
{Main harness)

e gnition switch and fuse
Refer to EL section
{“POWER SUPPLY
ROUTING™).

OK

E
h 4

CHECK TCM GROUND CIRCUIT.
1. Turn ignition switch to “OFF™ position.
2. Disconnect TCM harness connector.

@ and ground.

Continuity should exist.

If OK, check harness tor short to
ground and short 1o power.

3. Check cortinuity between terminals G3,

NG

OK
4

INSPECTION END

AT-81

Repair open circuit or short

"1 to ground or short to power

in harness or connectors.

€l

MA

MY

54

BR

FA

EL

781



TROUBLE DIAGNOSIS FOR DTC P0705

A

-

Inhibitor switch

SAT291H

Inhibitor Switch
DESCRIPTION

The inhibitor switch detects the selector lever position and sends

a signal to the TCM.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . - Judgement
No. Wire color Item Gondition standard
Whir] setting selector lever to 1 Battery voltage
T g position.
16 pupw [ IMhibitor 1"
position switch When selting selector lever to other
o 1V or less
positions.
Whgp setting selector lever to “2 Battery voltage
17 P/R Inhibitor “2” position.
position switch When setting selector lever to cther
o 1V or less
paositions.
N @ V\(I)t;ietﬂ)settmg selector lever to “D Battery voltage
18 viL Inhl.b_ltor D. p :
position switch When setting selector lever to other
& . 1V or less
W positions.
"
When setting selector lever to “N” or
T Battery voltage
Inhibiter “N” or “P” position. Y ’
19 R/G “P" position - h
switch Wh‘ei.'l setting selector lever to other 1V or less
positions.
Whip setling selector lever to “R Battery voltage
By position.
20 GW Inhlp!tor R‘
position switch When seiting selector lever to other
o 1V or less
posttions.

ON BOARD DIAGNQSIS 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 connectors
(The inhibitor switch circuit is open or
shorted.)

& Inhibitor switch

782
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seLecT sysTEM | TION PROCEDURE

[ ENGINE i CAUTION: |

Always drive vehicle at a safe speed.

NOTE: Gl
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con- [jy4

|
|
|
} ducting the next test.
El

After the repair, perform the following procedure to confirm the

l
l
I
l
|

sersosk]  malfunction is eliminated. =]
1) Turn ignition switch “ON”. _
| | SeLECT DIAG MODE E” 2) (S:%IeNcéULI'__}ATA MONITOR” mode for “ENGINE” with e
[ work supPoORT | 3) Start engine and maintain the following conditions for at
least 5 consecutive seconds.
| SELF-DIAG RESULTS | VHCL SPEED SE: 10 km/h (6 MPH) or more EC
[ DATA MONITOR | THRTL POS SEN: More than 1.3V
' ACTIVE TEST , Selector lever: D poosgion (OD “ON” or “OFF”) g
[ oTC CONFIRMATION | @' 1) Start engine.
l’ECM PART NUMBER ] 2) Drive vehicle under the following conditions: 1
Selector lever in “D"” position, overdrive control switch in GL

SATINI

“ON" or “OFF” position, vehicle speed higher than 10

km/h (6 MPH), throttle position sensor more than 1.3V MT
and driving for more than 5 seconds.
3) Select “MODE 77 with GST.

OR
1) Start engine.

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

3) Perform self-diagnosis for ECM.

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

&g
29

A

EL

AT-83 783



784

TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’d)

NG

G

TCM G| CONNECTOR

DIAGNOSTIC PROCEDURE
[Im  seecrsvstem |
INSPECTION START
I ENGINE " |
| AT ]
| 7 ,
I | CHECK INHIBITOR SWITCH CIRCUIT.
I I 1. Tum ignition switch to “ON”
position.
| I (Do not start engine.)
SAT974H 2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR" mode for
“AT" with CONSULT.
#MONITOR #NO FAIL [ w :
VHCL/S SE<A/T Dkm/h 3. Read out “P/N”, "R", “D", "2"
VHCL/S SEMTR Dibm/h and “1” position switches mov-
THRTL POS SEN ) f :
FLUID TEMP SE 19v |pg selector lever to each posi-
BATTERY VOLT  13.4V tion.
ENGINE SPEED 1024rpm Check the signal of the selector
OVERDRIVE SW ON ition is indi -
PN POSI SW o N lever position is indicated prop
R POSITION SW___ OFF erly. oR
I RECORD @ 1. Turn ignition switch to “ON”
SATO76H position. (Do not start engine.)
2. Check voltage between TCM
terminals (8, (?, (8, 19, @Gand

ground while moving selector
lever through each position.

16,17,18,19, 20
_\.—J

SATO12!

Voltage:
B: Battery voltage
0: 0V
Terminal No.
Lever position
@@ | @ |®|®@
PN ] 4] 0] 0 4]
R 0 B 0 0 0
B 0 0 B 0 0
2 0 0 4] B 0
1 0 0 0 0 B
OK

A

.| Check the tollowing items:

& |nhibitor switch
Refer to “Component
Inspection”, AT-85.

e Harness for short or
open between ignition
switch and inhibitor
switch {Main harness)

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

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

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

NG

OK

A 4

INSPECTION END

AT-84

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0705

SAT530F

= harness connector

Inhibitor switch

SATO200A

Inhibitor Switch (Cont'd)

COMPONENT INSPECTION

Inhibitor switch

1. Check continuity between terminals @ and @ and between

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

Lever position Terminal No.
P @ —@ ®—® Wi
R @ —®
N @ —@ @ —® EM
D @—@
2 @ —® LG
1 @ —® |
EC
|
=

@L|

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

|

1)

4. If NG on step 2, remove inhibitor switch from A/T and check B[R
continuity of inhibitor switch terminals. Refer to step 1.

5. If OK on step 4, adjust inhibitor switch. Refer to AT-188. \

6. If NG on step 4, replace inhibitor switch. &T

18
=1,

EL

AT-85 785



TROUBLE DIAGNOSIS FOR DTC P0710

Shift solenoid valve B A/T Fluid Temperature Sensor

Shift solenoid valve A

Overrun clutch solenoid valve DESCRIPTION

Toraue converter cluich solenoid valve The A/T fluid temperature sensor detects the A/T fluid temperature
and sends a signal to the TCM.

AT fluid
temperature
sensor

Line pressure sotenoid valve

SAT283HA

0 “C{°F)

40 -20 0 20 40 ed ad 1do 120 140 160

(=40} (-2) (32)(68)104)140){176)212)248)284)(320)
sAT021J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Cold [20°C (68°F)] Approximately 1.5V
A/T fluid temperature sensor i3 L
Hot [BO*C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal |, Judgement
ermina Wire color ltem Conditien udgemen
No. standard
When ATF temperature is 20°C Approximately
33 a AJT fluid tem- @ (68°F). 1.5
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 detected when ... Check item (Possible cause)
@ : ATF TEMP SEN/CIRC
® Hamess or connectors
. POT10 TCM receives an excessively low or (The sensor circuit is open or
= high voltage from the sensor. shorted.)
NOY | o A/T fluid temperature sensor
tets; - MIL Code No. 1208

786 AT-86



TROUBLE DIAGNOSIS FOR DTC P0710

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

{n SELECT_SYSTEM

|
|__ENGINE | CAUTION:
[ | Always drive vehicle at a safe speed.
¥ “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- [MA
ducting the next test.
[ ] After the repair, perform the foliowing procedure to confirm the M
=1

SEFB9SK|  malfunction is eliminated.

mode for “ENGINE” with CONSULT. c
Start engine and maintain the following conditions for at L
least 10 minutes (Total). (It is not necessary to maintain
continuously.) S
CMPS-RPM (REF): 450 rpm or more

=~ 1) Turn ignition switch “ON” and select “DATA MONITOR”
[l seecToiagmopE [y 2)

| WORK SUPPORT
| SELF-DIAG RESULTS

|
|
|
|
| DTG CONFIRMATION J

| DATA MONITOR VHCL SPEED SE: 10 km/h (6 MPH) or more
[ ACTIVE TEST THRTL POS SEN: More than 1.2V B
Selector lever: D position (OD “ON”)
OR
| ECM PART NUMBER | @ 1) Start engine. Gl

SATYH 2) Drive vehicle under the following conditions:

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

3) Select “MODE 7” with GST.

OR
1)} Start engine.

2) Drive vehicie under the following conditions:
Selector lever in “D” position (OD “ON”}, vehicle speed
higher than 10 km/h (6 MPH), throttle opening greater =A
than 1/8 of the full open position, engine speed higher
than 450 rpm and driving for more than 10 minutes
{Total). BR
3) Perform self-diagnosis for ECM.
Refer to EC section [*"Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”]. §7T

AT-87 787
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TROUBLE DIAGNOSIS FOR DTG P0710

Sub-harness
connector

DISCONNECT

L
1.

SATOS6HB
E
[l seLEcT sysTEM |
I ENGINE |
I AT i
SATY74H
B
%MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW 0N
R POSITION SW _ OFF
| RECORD |
SATO76H
E COMNNECT @
€ 4 ®
L Tem  jof connecron]f
33
G
S &
= SAT913IE
E DISCONNECT @ -
€
[ TcM  lofconnecTon]|
35
(@] f°
= SATY14

AT Fluid Temperature Sensor (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

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

OK

Y

INSPECTION END

AT-88

)
CHECK A/T FLUID TEMPERATURE NGk 1. Remove oil pan.
SENSOR WITH TERMINAL CORD | 2. Check the following
ASSEMBLY. items:
1. Turn ignition switch to “OFF" position. e A/T fluid temperature
2. Disconnect terminal cord assembly con- sensor
nector in engine compartment. Refer to “Component
3. Check resistance between terminals & Inspection”, AT-89.
and @ when AT 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
B ,
CHECK INPUT SIGNAL OF A/T FLUID NG | check the following item:
TEMPERATURE SENSOR. e Harness for short to
1. Start engine. ground or short to power
2. Select “ECU INPUT SIGNALS” or open betwaen TCM,
in “DATA MONITOR” mode for ECM and terminal cord
“AST with CONSULT. assembly (Main har-
3. Read out the value of “FLUID ness)
TEMP SE”. e Ground circuit for ECM
Voliage: Refer to EC section
Cold [20°C (68°F)] — (“TROUBLE DIAGNO-
Hot [80°C (176°F)]: SIS FOR POWER
Approximately SUPPLY™).
1.5V — 0.5V
OR
@ 1. Start engine.
2. Check voltage between TCM
terminal @& and ground while
warming up A/T.
Voltage:
Cold [20°C (68°F)] —
Hot [80°C (176°F)]:
Approximately
1.5V — 0.5V
3. Turn ignition switch to “OFF”
position.
4. Disconnect TCM harness con-
nector.
5. Check continuity between termi-
nal @& and ground.
Continuity should exist.
if CK, check harness for short to
ground and short to power.
OK
r
NG

1. Perform TCM input/
output signal inspectian.

2. I NG, recheck TCM pin
terminals for damage or
loose connecticn with
harness connector.




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

Wrapped COMPONENT INSPECTION

AT fluid temperature sensor

& For removal, refer to AT-187. _
e Check resistance between two terminais while changing tem-
perature as shown at Jeft. @l

Thermometer

- - Temperature °C (°F) Resistance

‘‘‘‘‘‘‘‘‘‘‘ 20 (68) Approximately 2.5 kQ M

/ ﬁ \ 80 (176) Approximately 0.3 k2
SAT298F =

LG

EC

FEE

CL

M

AT-89 789
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TROUBLE DIAGNQOSIS FOR DTC P0720

Revolution sensor
SAT357H

Vehicle Speed Sensor-A/T (Revolution sensor)

DESCRIPTION

The revolution sensor detects the revolution of the idler gear park-
ing pawl lock gear and emits a pulse signal. The pulse signal is sent

to the TCM which converts it into vehicle speed.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . . Judgement
No. Wire color ltem Condition standard
1V or more
) Volt ises
Revolution sen- When vehicle cruises at 30 km/h (19 | o o0 N188
sor gradually in
25 w i MPH). response to
{Measure in AC esp
range) vehicle speed.
When vehicle parks., ov
Throttle position @
35 B sensor — —

(Ground}

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause}

* VEH SPD SEN/CIR AT

&) : Po720

: MIL Code No. 1102

TCM does not receive the proper vol-
age signal from the sensor. shorted.)

® Revolution sensor

& Harness or connectors
{The sensor circuit is open or

AT-90



TROUBLE DIAGNOSIS FOR DTC P0720

SELECT SYSTEM

ENGINE

—

AT

I |

SATI74H

SELECT DIAG MODE

|

[ sELF-DiagEsULTS

| DATA MONITOR

| DTC WORK SUPPORT

[ ECU PART NUMBER

_I____I_g

SATI086I

| seect sysTEm

ENGINE

I
I
I
I
I
I

|
|

|
Il
|

|

]

F895K

SELECT DIAG MODE

[l

| WORK SUPPORT

| SELF-DIAG RESULTS

DATA MONITOR

| AcTive TEST —

| DTC CONFIRMATION

| EcM PART NUMBER

[«
|
|
]
|
|

]

SATI1I

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. MA

NOTE: a
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 G
malfunction is eliminated.
@ 1)} Turn ignition switch “ON” and select “DATA MONITOR”

: mode for “A/T” with CONSULT. EC

2) Drive vehicle and check for an increase of “WHCL/S
SE-A/T” value in response to “VHCL/S SE-MTR” value
increase. e
If the check result is NG, go to “DIAGNOSTIC FE
PROCEDURE", AT-158.

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

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

4) Start engine and maintain the following conditions for at
feast 5 consecutive seconds. M
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 condi-
tions required for this test. BA
if the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-92.

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 3R
Selector lever: D position (OD “ON”)
Driving pattern: Driving the vehicle uphill (increased
engine load) will help maintain the driving condi- g7
tions required for this test.
OR
&) 1) Start engine. BS

2) Drive vehicle under the following conditions:

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

3) Select “MODE 7” with GST. .

OR (A
N5 1) Start engine.

2) Drive vehicle under the following conditions: .
Selector lever in “D” (OD “ON") position, vehicle speed [EL
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'91 791
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TROUBLE DIAGNOSIS FOR DTC P0720

Vehicie Speed Sensor-A/T (Revolution sensor)

(Cont’d)
[l  seecTsvsTem ]
DIAGNOSTIC PROCEDURE
l ENGINE _ |
1y INSPECTION START
] AT |
| | ,
, _l CHECK REVOLUTION SENSOR. NGL Repair or replace revolu-
| | Reter to “Component Inspection™ below. 1 tion sensor.
l oK
SAT974H
’ NG —
«MONITOR #NO FAILL  [y] CHECK INPUT SIGNAL. .| Gheck the following items:
wgt;g gg-g/TTR gtmig 1. Start engine. | & Harness for short or
. m & n
THRTL POS SEN 04y 2. .Sell‘ect ECU INPUT“SIGNALS open between T(?:M.
FLUID TEMP SE 12V in “DATA MONITOR” mcde for ECM and revolution sen-
BATTERY VOLT 13.4V AT with CONSULT. sor (Main harness)
E@g:?NDERﬁ'F?EEEEV g)zljmm 3. Read out the value of “YHCL/S ¢ Ground circuit for ECM
P/N POS) SW ON SE-A/T" while driving. Refer to EG section
R POSITION SW  OFF Check the value changes {("*TROUBLE DIAGNO-
l RECORD I according to driving speed. SIS FOR POWER
OR SUPPLY™).
SATO76H .
@ 1. Start engine.
CONNECT 2. Check voltage between TCM
. @ terminal @ and ground while
driving.
T Tom o comwecm?l] {Measure with AC range.)
25 Voltage:
At 0 km/h {0 MPH):
W ov
At 30 km/h (19 MPH):
2 & 1V or more
(Voltage rises gradually in
response to vehicle speed.)
< SATI19IA
OK
r
Perform Diagnostic Trouble Code (DTC) NG__ 1. Perform TCM input/
confirmation procedure, AT-91. output signal inspection.
2. If NG, recheck TCM pin
OK .
terminals for damage or
4 loose connection with
INSPECTION END harness connector.
% COMPONENT INSPECTION
N / Revolution sensor
/ e Forremoval, refer to AT-188.
e Check resistance between ferminals @, @ and @ .
Terminal No. Resistance
@ @ @& 500 - 650Q
& DISCONNECT :3 2y @ @ No continuity
1. @ @ No cantinuity
SAT084Y
AT-92




TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Judgement WA

Terminal i »
No. Wire color item Condition standard
i < =V
24 wig | Engine speed cﬁﬂ 491; i ] When engine runs at idle speed. 0.5 - 1.5V 3
signal
LG
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) EG
- ENGINE SPEED SIG EE
. # Harness or connectors ’
i . PO725 TCM does not receive the proper volt- L
@ : {The sensor circuit is open or
age signai from ECM.
shorted.) @L
* MIL Code No. 1207

RA

AT-93 793 |
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TROUBLE DIAGNOSIS FOR DTC P0725

[l seLectsysTEM

ENGINE

e e e L

l
I
I
I
[
I

SEF895K

[[n  seLecT DIAG MODE

[ woRK sUPPORT

[ SELF-DIAG RESULTS

|E°\TA MONITOR

[ AcTIvE TEST

| DTC CONFIRMATION

I ECM PART NUMBER

SATI11I

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If

“DIAGNOSTIC TROUBLE CODE CONFIRMATION

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

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

!
2)

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

@ 1} Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” position (OD “ON”), vehicle speed
higher than 10 km/h {6 MPH), throitle opening greater
than 1/8 of the full throttle position and driving for more
than 10 consecutive seconds.
3} Select “MODE 7" with GST.
CR
@ 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” position (OD “ON"}, vehicle speed
higher than 10 km/h (6 MPH), throttle opening greater
than 1/8 of the full throttle position and driving for more
than 10 consecutive seconds.
3} Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)",
“ON BOARD DIAGNQSTIC SYSTEM DESCRIPTION”].
AT-94



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont'd)

DIAGNOSTIC PROCEDURE

€ MB

[ _Tom TolconecTon |

2. Check voltage between TCM
terminal @ and ground.
Voltage (Idle speed}: 0.5 - 1.5V

24

L/OR

OK

4

Il seLecTsysrem |
INSPECTION START
| ENGINE ]
w
| AT ] ,
| | Perform diagnostic test mode Il (self- NG | Check ignition signal circuit
[ J diagnostic results) for engine control. "] for engine control. Refer to
Check ignition signal circuit condition. EC section ["lgnition Signal
1 ] OK {DTC: 0201)", TROUBLE
l l DIAGNOSIS FOR DTC
SAT974H P1320™].
=
A
A ZMONTOR %NO FAL  [y] r
VHCL/S SE«A Ckm/h
VHCL?S SE-MTR Sk CHECK INPUT SIGNAL. NG_ Check the following items:
THRTL PUS SEN 04V 1. Start engine. e Harness for short or
E;L#EF{E‘\’}SLSTE 1;% 2. Select “ECU INPUT SIGNALS” open between TCM and
ENGINE SPEED  1024rpm in “DATA MONITOR" mode for ECM
OVERDRIVE SW  ON “AT" with CONSULT. # Resistor and ignition coil
P/ goch?llo?\l\,\éw gFE 3. Read out the value of “ENGINE Refer to EC section
A SPEED". [“Ignition Signal (DTC:
i RECORD l Check engine speed changes 0201}", “TROUBLE
SATO76H according to throttle position. DIAGNOSIS FOR DTC
OR P13207].
@ 1. Start engine.

o &y

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

NG

SATI23I

OK

r

INSPECTION END

AT-95

1. Perform TCM input/
output signal inspection.

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

RS

Br

A

795



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION

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

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

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

Gear position 1 2 3 ) 4
Shift solencid valve A ON {Closead) OFF (Open) OFF (Open) ON (Ciosed)
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 ftem Condition standard
When shift solenoid valve A oper-
ates. Battery voltage
8 Ry | Shift sofenoid (When driving in "Dy or “D4”.)
valve A When shift solencid 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 "Dy}
7 LG/B Shift solenoid 1 2
valve B When shift solenoid valve B does
not operate. 1V or less
(When driving in “Dg™ or “D,".)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Qutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

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

stuck open.

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

(O: PO731 is detected.

796 AT-96



TROUBLE DIAGNOSIS FOR DTC P0731
AT 1st Gear Function (Cont’'d)

Diagnostic troubie code Malfunction is detected when ... Check item (Possible cause)
: A/T 18T GR FNCTN . ]
e Shift solenoid valve A
. PO731 A/T cannot be shifted to the 1st gear | @ Shift solenoid valve B €l
position even if electrical circuit is good. | ® Each clutch )
. . & Hydraulic conirol circuit
* MIL Code No. 1103 MA,

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

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

(Y]
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA- '
([l seuecTsysiem | TION PROCEDURE ©
l ENGINE | CAUTION:
I 2T . | e Always drive vehicle at a safe speed. oC
e Be careful not to rev engine into the red zone on the =
| | tachometer.
l l NOTE: FE
I |
| |

[l sececTomemone  []

of test.
| SELF-DIAG ESULTS | After the repair, perform the following procedure to confirm the
[ paTA MONITOR —| malfunction is eliminated.
‘ 1) Start engine and select “DATA MONITOR” mode for
| bTC woRK suPPORT AT with GONSULT,
2)

[ ECU PART NUMBER Make sure that output voltage of A/T fluid temperature

|
’ —I sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V
] If out of range, drive the vehicle to decrease the voltage RUA
SAT915I (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 BR
SUPPORT” mode for “A/T” with CONSULT and touch
“START™. -
4) Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH) I
under the following condition and release the accelera-

tor pedal completely. as
THROTTLE POSI: Less than 1/8 (at all times during
step 4)
0 “CEF) Selector lever: D position (OD “ON"’} AT
—40 20 b 26 4d 60 80 160 20 130 160 ¢ Check that "GEAR” shows “2" after releasing pedal.
(—40) (-4} (32}68X104)140)(176)X212)X248){284)(120)
SAT021J 5) Depress accelerator pedal to WOT {more than 7/8 of

“THROTTLE POSI™) quickly from a speed of 20 to 25 HA
km/h {12 to 16 MPH) until “TESTING” changes to
“STOP VEHICLE” or “COMPLETED”. (It will take
approximately 3 seconds.) EL
If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE”, AT-99.
If “STOP VEHICLE” appears on CONSULT screen, go DX
to the following step.

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

e |f “TESTING” does not appear on CONSULT for a

AT-97 797



TROUBLE DIAGNOSIS FOR DTC P0731

798

A/T 1st Gear Function (Cont’d)

6).

7)

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

Stop vehicle.

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

Vehicle condition

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

Neo maifunction exists 1222354

Malfunction for PO731 exists.

222-53-3

4535324

8)

Make sure that “OK” is displayed. (If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDIRE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-99.
Refer to shift schedule, AT-284.
OR

1)

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-
for pedal completely.
THROTTLE POSI: Less than 1/8
Selector lever: D position {OD “ON”’)
Refer to shift schedule, AT-284.
Depress accelerator pedal to WOT {(more than 7/8 of
“THROTTLE POSI™) quickly from a speed of 20 to 25
km/h (12 to 16 MPH). (it will take approximately 3 sec-
onds.)
Select “MODE 7" with GST.

OR

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-284.

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-98



TROUBLE DIAGNOSIS FOR DTC P0731

AJT 1st Gear Function (Gont'd)

DIAGNOSTIC PROCEDURE

Shift soienoid valve B

Shitt solenoid valve A

INSPECTION START

Overrun clutch solenoid valve
Torque converter clulch solencid valve

Line pressure
solenoid valve

DISCONHECT

SATO58HC

SAT367H

DISCONNECT

T8
Solencid valve harness connector

Shift solenoid valve B
Shift solencid valve A

e

SATE38IB

v

2. Check shift sclencid valve operation.

CHECK SHIFT SOLENQID VALVE.

NG

Repair or replace shift sole-

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

e Shift solenoid valve A
¢ Shift sclengid valve B
Refer to “Component Inspection” below.

E \

OK

y

"~ | noid valve assembly.

CHECK CONTROL VALVE.

NG

Repair control valve assem-

h 4

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

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

& Hydraulic ling is free from obstacles.

OK

b d

bly.

Perform Diagnostic Trouble Code (DTC})

NG

Check control valve again.

confirmation procedure, AT-97.

lOK

INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve A and B

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

Repair or replace control
valve assembly.

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

. i Resistance
Solenoid valve Terminal No. (Approx.)
Shift solenoid
@
valve A
Ground 20 - 40Q
Shift solencid @
valve B

AT-99

WA

EM

LG

EG

CL

M

FA

BR

[BS

BT

A

EL

799



TROUBLE DIAGNOSIS FOR DTC P0731

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

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

Shift solenoid valve A applying battery voltage to the terminals D, @& and ground.
Overrun clutch solenocid valve
Torque converter clutch solencid valve

Line pressure
solencid valve

SAT95BHC

800 AT-100



TROUBLE DIAGNOSIS FOR DTC P0732

DESCRIPTION

A/T 2nd Gear Function

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

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

Gear position 1 2 3 4
Shift solencid valve A ON (Closed) OFF (Open) QFF (Cpen} ON (Closed)
Shift solenoid valve B ON {Closed) ON (Closed) QFF {Open) QFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . - Judgement
No. Wire color Item Condition standard
When shift solenoid valve B oper-
ates. Batery voltage
i i {When driving in “D," or “Dy".)
7 LG/B Shift solenoid 1 2

valve B

When shift solenoid valve B does
not operate. 1V or less
(When driving in “D3"” or “D,".)

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

follows:

Torque convenrter slip ratio = A x C/B

A: Qutput 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- ’ 2 3 4
tions

In case of gear positicn with shift solencid 4 @ 3 4
valve B stuck open

Oy PO732 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possible cause)

- AT 2ND GR FNCTN
. PO732

. MIL Code No. 1104

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

® 5hift solenoid valve B
e Each clutch
® Hydraulic control circuil

AT-101

EM
LG
EC
FE
CL
MT

FA

A

[
=

IDX

801 |
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TROUBLE DIAGNOSIS FOR DTC P0732

=]

SELECT SYSTEM

ENGINE _
AT W

!
]
|
|
|
|
|

T

SATI74H

Il seecTomemope [

| sELF DIAG ESULTS

| DATA MONITOR

|
|
| oTC woRK suPPORT |
[ ECU PART NUMBER 1
|
|

SATO15I

0 ——°C{*F)
-40 -20 b 20 4d &6 80 1do 120 1a0 Te0

{—40) {—3) (32)(68)(104)140)(176)212)(218)(284)(320)
SATO21d

AT 2nd Gear Function (Cont'd)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION: .

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

tachometer.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
TESTING CONDITION:
Ailways drive vehicle on a level road to improve the accuracy
of test.
After the repair, perform the foliowing procedure to confirm the
malfunction is eliminated.

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

“A/T” with CONSULT.

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

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

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

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

4) Accelerate vehicle to 60 to 65 km/h (37 to 40 MPH)
under the following condition and release the accelera-
tor pedal completely.

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

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

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

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

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

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

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

6) Stop vehicle.

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

Gear on actual transmission shift pattern when
screen is changedto 1 22 -3 — 4

Vehicle condition

No malfunction exists 1-22-53—-4

Malfunction for P0732 exists. 4.53-53-4

AT-102



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont'd)
8) Make sure that “OK” is displayed. (If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-104.
Refer to shift schedule, AT-284.
- OR
1) Start engine and warm up ATF. @l

2) Accelerate vehicle to 63 to 68 km/h (32 to 42 MPH)
under the following condition and release the accelera- MA
tor pedal completely. u
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON"’) i
Refer to shift scheduie, AT-284. -

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

4) Select “MODE 7" with GST. 30

OR -
oy 1) Start engine and warm up ATF.

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

THROTTLE POSI; Less than 1/8 CL
Selector lever: D position (OD “ON") '
Refer to shift schedule, AT-284,

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

4} Perform seli-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL}”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”]. 5a

AT-103 803
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TROUBLE DIAGNOSIS FOR DTC P0732

Shift solenoid valve B
Shift solenoid valve A

Ling pressure
solencid valve

Overrun clutch solenoid valve

(¢

L2y

@

A/T 2nd Gear Function (Contd)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK SHIFT SOLENOID VALVE. NG_‘ Repair or replace shift sole-

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

2. Check shift solencid valve operation.
e Shift solenocid valve B
Refer to “Component Inspection” below.

N

| noid valve assembly.

JSIFEIEN
Glel7[s) &
E D¥SCONNECT
TS.
SATI59HC

CHECK CONTROL VALVE. NG | Repair control valve assem-

h 4

1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”,
AT-218.
2. Check to ensure that:
® Valve, sleeve and plug slide along
valve bore under their own weight.

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

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

® Hydraulic line is free from obstacles.

lOK

bly.

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

confirmation procedure, AT-102.

OK

4

INSPECTION END

SAT367H

E DISCONNECT
T.5.

Shift solenoid valve B

Solenoid valve harness connector

SATE39IB

COMPONENT INSPECTION

Shift solenoid valve B

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

"| Repair or replace control
valve assembly.

e (Check resistance between terminal @) and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve B @ Ground 20 - 408
AT-104



TROUBLE DIAGNOSIS FOR DTC P0732

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

Line pressure
soleneid valve

SATI58HC

A/T 2nd Gear Function (Cont’d)

Operation check

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

AT-105

=
=

o
=

805
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function

DESCRIPTION

e This is an OBD-!l 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 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 solencid valve operation, malfunctioning servo piston or brake band,
elc.

Gear position 1 2 3 4
Shift solenocid 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 dala are reference values.

Terminal . - Judgement
No. Wire color ltem Condition standard
When shift solenoid valve A oper-
ales. Battery voltage
i i (When driving in “D," or “D,".)
6 LW Shift solencid 1 4

vaive A When shift soilenoid valve A does not
operate. 1V or less

{(When driving in “D," or “D;".)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: OQutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

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

Gear position supposed by TCM 1 2 3 4
| - : i

!1 case of gear position with no malfunc ] o 3 4
tions
In case of gear position with shift sotenocid 1 i @ 4
valve A stuck closed
(O PO733 is detected.

Diagnostic trouble code Malunction is detected when ... Check item (Possible cause)
© AT 3RD GR FNCTN
i i A
= A/T cannot be shifted to the 3rd gear * Shift solenoid valve
gy) @ PO733 o . . o & Each clutch
position even if electrical circuit is good.

# Hydraulic control circuit

! MIL Code No. 1105

AT-106



TROUBLE DIAGNOSIS FOR DTC P0733

AJT 3rd Gear Function (Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

[lm setecTsvsrem

|
| ENGINE | CAUTION:
l AT Iy I o Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the (|
| | tachometer.
] | NOTE:
I | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION [{A
PROCEDURE” has been previously conducted, always turn
[ ignition switch “OFF” and wait at least 5 seconds before con- -

sat97aH  ducting the next test.
TESTING CONDITION:
Always drive vehicle on a level road to improve the accuracy LG

|l sewecTomamone ]

of test.
| SELF-DIAG ESULTS After the repair, perform the following procedure to confirm the
| pATA MONITOR malfunction is eliminated. EC
@ 1)} Start engine and select “DATA MONITOR” mode for
| DTG WORK SUPPORT l “AIT" with CONSULT.
2) Make sure that output voltage of A/T fluid temperature FE

| ECU PART NUMBER

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

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

SATY15I (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 e
SUPPORT” mode for “A/T” with CONSULT and touch
“START".

4) Accelerate vehicle to 80 to 95 km/h (560 to 59 MPH)
under the following condition and release the accelera-
tor pedal completely.

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

_ step 4)
o ' “GEF) Selector lever: D position {OD “ON”)
~40 D0 0 20 40 60 80 100 120 140 160 o Check that “GEAR” shows “4" after releasing pedal.

(-A0H(-4) (32NBEX 103K 1 40X 176NN 2N A 2843200 Depress accelerator pedal steadily with 3.5/8 - 4.5/8 of

“THROTTLE POSI” from a speed of 80 to 95 km/h (50

to 59 MPH) untii “TESTING” changes to “STOP [BR

VEHICLE” or “COMPLETED”. (It wili take approxi-

mately 3 seconds.)

If the check result NG appears on CONSULT screen, go 8T

to “DIAGNOSTIC PROCEDURE”, AT-109.

If “STOP VEHICLE” appears on CONSULT screen, go

to following step. RS

e Check that “GEAR” shows “3’ when depressing ‘

accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE .
POSI”. BT

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

FOR DTG".

&

6) Stop vehicle. EL
7) Follow the instruction displayed. (Check for normal shift- |
ing referring to the table below.) e

Gear on actual transmission shift pattern when

Vehicle conditi .
on screen is changedto 1 -2 -3 -5 4

No malfunction exists. 13253514 |

Malfunction for PO733 exists. 1519544

AT-107 807



TROUBLE DIAGNOSIS FOR DTC P0733

808

A/T 3rd Gear Function (Cont’d)

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

refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-109.
Refer to shift schedule, AT-284.
OR
@ 1) Start engine and warm up ATF.

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

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-284.

3) Depress acceierator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 80 to 95 km/h (50
to 59 MPH). (It will take approximately 3 seconds.)

4) Select “MODE 7” with GST.

OR
as 1) Start engine and warm up ATF.

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

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-284.

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 80 to 95 km/h (50
to 59 MPH). (It will take approximately 3 seconds.)

4) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction indicator Lamp (MIL)”,
“ON BOARD DIAGNQOSTIC SYSTEM DESCRIPTION"].
AT-108



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Con
DIAGNOSTIC PROCEDURE

Shift solencid valve B
Shift solenoid valve A

INSPECTION START

Overrun clutch solenoid valve
Torque converter clutch solenaid valve

l

t'd)

Line pressure
solenocid valve

CHECK SHIFT SOLENOQID VALVE. NG

h 4

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

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

Refer to “Component inspection” below.

T

Repair or replace shift sole-
noid valve assembly.

213
he

E DISCONNECT
T.5.

SATIS0HC

CHECK CONTROL VALVE. NG

Y

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

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

& Hydraulic line is free from obstacles.

oK
hd

bly.

Repair controi valve assem-

Perform Diagnestic Trouble Code (DTC) NG

confirmation procedure, AT-107.

OK
L

INSPECTION END

SAT367H

E DISCONNECT
A€

Solenoid valve harness connector

Shift solenoid valve A

SAT640I1B

COMPONENT INSPECTION

Shift solenoid valve A

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

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

¢ Check resistance between terminal & and ground.

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

AT-109

WA

G

ZE

GL

T

FA&

RA

809



810

TROUBLE DIAGNOSIS FOR DTC P0733

Shift solenoid valve B
Shift solencid vatve A

Lina pressure
solenoid valve

Overrun clutch solenoid valve
Torque converter clutch solencid valve

DISCONMNECT

SATI60HC

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

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

AT-110



TROUBLE DIAGNOSIS FOR DTC P0734

AIT 4th Gear Function

DESCRIPTION
e This is an OBD-Ili self-diagnostic item and not available in TCM self-diagnosis.
® This malfunction will not be detected while the O/D OFF indicator lamp is indicating 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 MA
or shorted) but by mechanical malfunction such as control valve sticking, improper solenoid valve
operation, malfunctioning oil pump or torque converter clutch, etc.
=M
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Open} ON {Closed) LG
Shift solenoid valve B ON {Closed) ON (Closed) OFF {Open) OFF {Open)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE E®
Remarks: Specification data are reference values.
Monitor item Condition Specilication EE
- L1 tH H 0,
Torque converter clutch solenoid Lock u‘i OFF Approx:rgately 4%
valve duty P i o
Lock-up “ON Approximately 94% Gl
Small throttle opening
{Low line pressure} Approximately 24%
Line pressure solenoid valve duty 1 MY
Large throttie opening Approximately 95%
{High line pressure)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. EA
Telr\lrrg?al Wire color Itern Condition J:g%%rggt
When releasing accelerator pedal 1.5 - 2.5V
1 &R Line pressure 3 after warming up engine. ’ ’
solenaid valve (C@ When depressing accelerator pedal
. i 0.5V or less
fully after warming up engine. BR
Line pressure When releasing accelerator pedal 5- 14V
5 p (sole;ngid valve @ after warming up engine. -
with dropping When depressing accelerator padal
resistor) fully after warming up engine. 0.5V or less
Torque converter When A/T performs lock-up. 8- 148V
5 G/B clutch solenoid P RS
valve When A/T does not perform lock-up. | 1V or less
When shift soienoid valve A oper-
ates. Battery voltage B
Shift solenoid {When driving in “D,” or “D,".}
6 R/Y Ve A
valve When shift solenoid valve A does not
operate. 1V or less HA
(When driving in “D,” or “D3".)
When shift solencid valve B oper-
ates. o Battery voltage
7 LG/B Shift solenaid {(When driving in “D,” or “D.".} el
valve B When shift solenoid valve B does
not cperate. 1V or less
(When driving in “D,” or “D,".) DX
When overrun clutch solenoid valve Battery voltage |
Overrun cluich operates.
8 BR/Y lenoid val
solenoid valve When overrun clutch solenoid valve
1V or less
does not operate.
|
AT-111 811



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

ON BOARD DIAGNOSTIC LOGIC

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

follows:

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is much lower than the position (4th) supposed by TCM, the slip ratio will be much

less than normal. In case the ratic does not reach the specified value, TCM judges this diagnesis malfunction. .

812

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

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

_n case of gear posmon.wnh nc malfung 1 5 3 4
tions

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

O: PO734 is detected.

Diagnestic trouble code

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

* AT 4TH GR FNCTN
: PO734

/N

MIL Code No. 1106

& Shift solenoid valve A

e Shift solenoid valve B

e Qverrun clutch solenoid valve

e Line pressure solenoid valve

e Each clutch

® Hydraulic control circuit

¢ Torque converter clutch solencid
valve

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

SELECT SYSTEM

ENGINE
AT

Iy

BEEEERE

SATI74H
|[lh  smecTomamooe [
[ sELF-DIAG ESULTS |
[ paTA MONITOR |
[ oTc work supPoRT ]
[ Ecu PART NUNBER |
l |
| |
SATI15(

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

¢ Always drive vehicle at a safe speed.

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

NOTE:

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

TESTING CONDITION:

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

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

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

AT-112




TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont'd)
2) Make sure that output voltage of A/T fluid temperature
sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V '
if out of range, drive the vehicle to decrease the voltage
(warm up the fluid) or stop engine to increase the volt-
age {cool down the fluid). €l

MA

=M

3) Select “4TH GR FNCTN PQ734” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and touch [ ¢
“START".

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

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

ing step 4) 55
Selector lever: D position {OD “ON")
0 — CCF) ¢ Check that “GEAR” shows “3” after releasing pedal.
~a0 %
o N NN N L TR 5) Depress accelerator pedal steadily with 1/8 - 2/8 of CL
SaT021) “THROTTLE POSI” from a speed of 60 to 70 km/h (37

to 43 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi- KT
mately 3 seconds.)

If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE”, AT-115.

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

e Check that “GEAR” shows “4” when depressing FA
atg:glerator pedal with 1/8 - 2/8 of “THROTTLE
POSI™.

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

6) Stop vehicle. -

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

Gear on actua! transmission shilt pattern when 3§
screen is changedto 1 -2 -3 - 4

Vehicle condition

No malfunction exists 122253214 BT
Malfunction for PO734 exists. 12321

8) Make sure that “OK" is displayed. (If “NG” is displayed, A
refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-115.
Refer to shift schedule, AT-284. EL
OR
@ 1) Start engine and warm up ATF.
2) Accelerate vehicle to 60 to 70 km/h (37 to 43 MPH) [OX
under the following condition and release the accelera-
lor pedal completely. '
THROTTLE POSI: Less than 5.5/8
Selector lever: D positicn (OD “ON”’)
Refer to shift schedule, AT-284.

AT-113 813
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AJT 4th Gear Function (Cont'd)

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

4) Select “MODE 7" with GST.

OR
1) Start engine and warm up ATF.

2} Accelerate vehicle to 60 to 70 km/h (37 to 43 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-284.

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

4) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™].
AT-114



TROUBLE DIAGNOSIS FOR DTC P0734

O»0

Accelerator

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SAT367H

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-112,

b4

OK

Y

INSPECTION END

AT-115

pedal
s \ A
N During “Cruise test — Part 17 (AT-70), | Ye$ | Go to ® and check for
doeS A!T Shlﬂ from D3 to D/, at the o proper Iock_up.
- b
specified speed? Refer o AT-117.
No
Ve
Haltway SATEB8H v
Perform line pressure test. NG_ Go to (&). Refer to AT-116.
Refer to AT-62.
Shift solencid vaive B
Shift soferioid valve A oK
QOverrun clutch solenoid vaive
Torque converter clulch solenoid valve X
CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remove control valve assembiy. "| assembly.
Refer to AT-187.
2. Refer to “Component Inspection”,
Line pressure AT-118.
solenoid valve
oK
E
y
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. 4
Refer to AT-218.
2. Check to ensure that;
® Valve, sleeve and plug slide along vaive
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.
e Hydraulic line is free from obstacles.
OK
L 4
Does A/T shift from D5 to D, at the speci- NG~ Check contro! valve again.
fied speed? "] Repair or replace control
OK valve assembly.
r
NG

Go to B and check for
proper lock-up.
Refer to AT-117.

FA

RA

ST

RS

Efl

FIA
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Solenoid valve harness connector

Line pressure
solencid valve

)
n
<[

4
8/

A/T 4th Gear Function (Cont’d)

®
CHECK LINE PRESSURE SOLENQID NG | Replace solenoid valve
VALVE. assembly,

1. Remove contro! valve assembily.
Refer to AT-187.

2. Refer o "Component Inspection”,
AT-118.

SAT6411B

SAT367H

OK
B
¥
CHECK CONTROL VALVE. NG Repair control valve.
1. Disassemble control valve assembly. g
Refer to AT-218.
2. Check line pressure circuit valves for
sticking.
® Pressure regulator valve
® Pilot valve
® Pressure modifier valve
OK
4
Does A/T shift from D, to D, at the speci- NG | Gheck control valve again.
fied speed? "| Repair or replace control
OK valve assembly.
Y
Perform Diagnostic Trouble Code (DTC) NG_‘ Go to (B and check for
confirmation procedure, AT-112, "| proper lock-up.
OK Refer to AT-117.

r

INSPECTION END

AT-116




TROUBLE DIAGNOSIS FOR DTC P0734

O» @D

Accelerator
pedal

Halfway SATI89H

A/T 4th Gear Function (Cont’d)

DISCONNECT

L=

L
Solenoid valve harness connector

Torque converter clutch solenoid valve

SATE42iB

SAT367H

Periorm Diagnostic Trouble Code (DTC)
confirmation procedure, AT-112,

OK

r

A4

| During “Cruise test — Part 1" {AT-70), Yes | perform “Cruise test — Part
does A/T perform lock-up at the specified "1 17 again and return to the
speed? start point of this flow
hart.
No chal
r
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. "] assembly.
1. Remove control valve assembly.
Refer to AT-187.
2. Refer to “Component Inspection™,
AT-118.
OK
B
A
CHECK CONTROL VALVE. NG | Repair control valve
1. Disassemble control valve assembly. "
Refer to AT-218.
2. Check control valves for sticking.
@ Torque converter clutch controt valve
® Torque converter clutch relief valve
OK
y
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "| Repair or replace control
ly.
Yos valve assembly.
y
NG

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

INSPECTION END

AT-117

A

(=]

LC

E®

CL

Wi

FA

BR

RS

|
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont'd)
COMPONENT INSPECTION
Shift solenoid valve B

Shift solenoid valve A Solenoid valves

Overrun clutch solengid valve ® For removal, refer to AT-187.
Torque converter clutch solenoid valve . !
Resistance check

e Check resistance between terminals (2, ®,®, @ or®)or

ground.
) . Resistance
Solenoid valve Terminal No.
{(Approx.)
Shift solenoid
valve A @
Shift solenoid
20 - 40Q
valve B @
Overrun clutch ®
solenoid valve Ground
= - Line prlessure @ 55 .50
= %; oraromeer solenoid valve
ﬁ:}] Torgue converter
clutch solenoid & 10 - 160
valve
SAT734IB

Operation check
Shift solenoid valve B e Check solenoid valve by listening for its operating sound while
Shift solencid valve A applying battery voltage to theterminals (2, @, @, @ or ® )

Overrun clutch solenaid valve and ground.
Torgue converter clutch solenoid valve

Line pressure
solenoid valve

SATI6Z2HC

818 AT-118



TROUBLE DIAGNOSIS FOR DTC P0740

Shift sclenoid vaive 8
Shift solenoid valve A
Overrun clutch solenoid valve

Line pressure
solenoid valve

SAT3Z22GA

Torque Converter Clutch Solenoid Valve

DESCRIPTION

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

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

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reterence values.

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

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

valve

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

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

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

* TGC SOLENOID/CIRC

&%) : PO740

© MIL Code No. 1204

e H nneclors
TCM detects an improper voltage drop ATNess o connec

L ) id circuit is open or
when it tries to operate the solenoid (The solenoid circu op
valve shorted.}

; e T/C clutch solenoid valve

AT-119
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TROUBLE DIAGNOSIS FOR DTC P0740

[l seLecT svsTEM

ENGINE
Iy

|
|
|
|
|
|
|

SAT974H

[ sELECT DIAG MODE

| SELF-DIAGESULTS

] DATA MONITOR

| DTC WORK SUPPORT

| ECU PART NUMBER

I

|
|
|
|
|
I

SAT906I

Torque Converter Clutch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

NOTE:

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

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

® 2

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 DIAGNOSTIC SYSTEM DESCRIPTION").

AT-120



TROUBLE DIAGNOSIS FOR DTC P0740

TS.
Sub-
harness 6 ’ )
connector “\3)_|

[Q]

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'!' SATEB0GF.

& DISCONNECT
Sub-harness connector

@ ﬁ DISEONNECT
[ €6
| TCM IOI CONNECTDHI

&

foo

4

CHECK GROUND CIRCUIT. NG | 1. Remove oil pan. Refer

1. Turn ignition switch to “OFF” position. to AT-187.

2. Disconnect terminal cord assembly con- 2. Check the following
nector in engine compartment, items:

3. Check resistance between terminal & ¢ Torque converter clutch
and ground. solenoid valve
Resistance: 10 - 20Q Refer to “Component

oK Inspection”, AT-122.
® Harness of terminal cord
assembly for short or
open
B
h 4
CHECK POWER SOURCE CIRCUIT. NG | Repair open dircuit or short

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.

OK

4

"1 to ground or short to power

in harness or connectors.

SAT197J

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-120.

NG

OK

r

INSPECTION END

1. Perform TCM input/
output signal inspection.

2. if NG, recheck TCM pin
terminals for damage or
foose connection with
harness connector.

AT-121
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TROUBLE DIAGNOSIS FOR DTC P0740

& DISCONNECT
T.5.

Sciencid valve harness connector

Torque converter clutch solenoid valve

SAT6431B

E DISCONMNECT
T.8.

Solenoid valve harness connector

Torque converter clutch solenoid valve

SATE42I1C

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

Torque converter clutch solenoid valve
o For removal, refer to AT-187.

Resistance check
e Check resistance between terminal & and ground.

Resistance
Solenoid valve Terminal No.
(Approx.}
Torque converter
clutch solenoid ® Ground 10 - 160
valve

Operation check

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

AT-122



TROUBLE DIAGNOSIS FOR DTC P0744

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

DESCRIPTION

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

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

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

EM
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
Monitor item Condition Specification | LG
Lock-up “OFF” Approximately 4%
Torque converter clutch solencid valve duty ¥ \) &
Lock-up “ON” Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminai Judgement
Wire color ltem Condition g cL
No. standard
When relegsmg accel.erator pedal 15-25y T
’ GIR Line pressure t ) after warming up engine. -
solenoid valve @ Whien depressing accelerator pedal 0.5V or less
fully after warming up engine. )
Line pressura When releasing accelerator pedal 5-14v
5 b solenoid valve after warming up engine. FA
. . r
{with dropping 3@ When depressing accelerator pedal
istor) \ ) 0.5V or less
resis fully after warming up engine.
Torque converter When AT performs lock-up. 8- 15V RA
5 G/B clutch sokenoid '
valve When AT does not perform lock-up. | 1V or less
When shift solenoid valve A oper- ' BR \
ates, Battery voltage ’
i i When driving in “D,” or “D,".
5 Ay Shift solenoid {wi g 1 4 ST
valve A When shift solenoid valve A does not
operate. 1V or less
{When driving in "D,” or “D3".) BS I
When shift solencid valve B gper-
ates. Battery voltage BT
HYH I FE 1 L1 ” !
; La/B Shift solencid (When driving in "D,” or “D,".)
valve B When shift solenoid valve B does
not operate. 1V or less . A !
(When driving in "D3" or "D,".) |
When overrun cluich solenoid valve Battery voltage EL
8 BRAY Overrun clutch operates. = |
solenoid valve When overrun clutch solenoid valve 1V or less
does not operate. o3¢ ‘

AT-123 823
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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: OQutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

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

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

‘ se of gear position with ne malfunc 3 _ P 3 4
tions

In case of gear position with shift solencid

valve B stuck closed ! 2 2 @

(: P0744 is detected.

Diagnostic trouble code

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

+ AT TCGC S/V FNCTN
@ ¢ PO744

. MIL Code No. 1107

e Torque converter cluich solenoid
valve

e Each clutch

& Hydraulic control circuit

AT cannet perform lock-up even if
electrical circuit is good.

SELECT SYSTEM

ENGINE

m

AT

ay

-

ERREEEE

SATI74H

[T

SELECT DIAG MODE

Ol

| SELF-DIAG ESULTS

| DATA MONITOR

[ bTC woRk supPoRT

[ Ecu PART NUMBER

|
|
|
|
|
l

SATH5]

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 walt at least 5 seconds before con-
ducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine and select “DATA MONITOR” mode for
“AT” with CONSULT.
2) Make sure that output voltage of A/T fluid temperature
sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V
If out of range, drive the vehicle to decrease the voltage
(warm up the fluid) or stop engine to increase the volt-
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™.

AT-124



TROUBLE DIAGNOSIS FOR DTC P0744

o .
—40 20 0 28 40 ed eb 100 120 130 16
(~a0) (—4) (32)(B8Y104)140){176)212)248)284)32

S

ATO21J

C{°F)
0
0)

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

4)

5)

Accelerate vehicle to more than 70 km/h (43 MPH) and

maintain the following condition continuously until

“TESTING” has turned to “COMPLETED?”. (It will take

approximately 30 seconds after “TESTING” shows.}

THROTTLE POSI: 1/8 - 2/8 (at 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 70
km/h (43 MPH)

Check that “GEAR"” shows “4”,

For shift schedule, refer to SDS, AT-284.

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-126.

Refer to shift schedule, AT-284.

1)

3)

OR
Start engine and warm up ATF.
Start vehicle with selector lever in “D” position, throttle
opening 1/8 - 2/8 and D, lock-up position for approxi-
mately 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-284.
Select “MODE 7” with GST.

OR

1)
2)

3}

Start engine and warm up ATF.

Start vehicle with selector lever in "D” position, throttle
opening 1/8 - 2/8 and D, lock-up position for approxi-
mately 30 seconds. Check that vehicle runs through
gear shift of D, - D, - D; —» D, - D, lock-up, in
accordance with shift schedule. Refer to shift schedule,
AT-284.,

Perform self-diagnosis for ECM.

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

AT-125
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TROUBLE DIAGNOSIS FOR DTC P0744

O»0

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

DIAGNOSTIC PROCEDURE

INSPECTION START

826

Y

INSPECTION END

AT-126

Accelerator
pedal
y
During “Cruise test — Part 17 (AT-70), Yes‘ Go to @ and check for
does A/T shift from D; to D, at the "1 proper lock-up.
specified speed? Refer to AT-128.
No
Haltway SATSBEH "
Perform line pressure test. NG> Go to (&. Refer to AT-127.
Refer to AT-62.
Shift solenoid valve B
Shift solencid valve A OK
Qverrun clutch solenold valve
Torque converter clutch solenoid valve X
CHECK SOLENOID VALVES. NG__ Replace solenoid valve
1. Remove control vailve assembly. 7| assembly.
Refer to AT-187.
2. Check solencid valve assembly opera-
Line pressure tion.
solencid velve Refer to AT-129,
oK
B y
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly, .
Refer to AT-218.
2. Check to ensure that:
& Valve, sleeve and plug slide along valve
bore under their own weight,
® Valve, sleave and plug are free from
burrs, dents and scratches.
® Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.
OK
4
Does A/T shift from B; to D, at the speci- NG_ Check control valve again.
fied speed? "| Repair or replace contral
OK valve assembly.
¥
SAT3ETH| | Perform Diagnostic Trouble Code (DTC) NG; Go to ® and check for
confirmation procedure, AT-124. " proper lock-up.
OK Refer to AT-128.




TROUBLE DIAGNOSIS FOR DTC P0744

Soleneid valve harness connector

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

Line pressure

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

2. Check line pressure solenocid valve
operation.
Refer to AT-129.

®
GHECK LINE PRESSURE SOLENOID | NG | Replace solenoid valve
VALVE. "1 assembly.

SAT367H

y

INSPECTION END

AT-127

solencid valve OK
|
CHECK CONTROL VALVE. NG“ Repair control valve.
] 1. Disassemble control valve assembly. "
Refer to AT-218.
2..Check line pressure circuit valves for
M21a]4 sticking.
\&[6]7]8 ® Pressure regulator valve
* Pilot valve
sateaticl | ® Pressure medifier valve
OK
¥
Does A/T shift from Dy to D, at the speci- NG | check control valve again.
fied speed? | Repair or replace control
OK valve assembly.
Y
Perform Diagnostic Trouble Code (DTC) NG‘ Go to (B and check for
confirmation procedure, AT-124, "| proper lock-up.
OK Refer to AT-128.
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B
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TROUBLE DIAGNOSIS FOR DTC P0744

o»am

Accelerator

AIT TCC S/V Function (Lock-up) (Cont'd)

pedal

Halfway

SATI89H

E DISCONNECT

Solenoid valve harness connector

Torgue converter clutch solenoid valve

SATB421D

During “Cruise test — Part 1" (AT-70), Yes | perform “Cruise test — Part
does A/T perform lock-up at the specified | 17 again and return to the
speed? start point of this flow
hart.
No chal
y
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. "1 assembly.
1. Remove control valve assembly.
Refer to AT-187.
2. Check torque converter clutch solencid
valve operation. Refer to AT-129,
OK
B
A
CHECK CONTROL VALVE. NG_ Repair control valve.
1. Disassemble contral valve assembly. "
Refer to AT-218.
2. Check control valves for sticking.
e Torgue converter clutch control valve
e Torque converter clutch relief vaive
OK
Y
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "| Repair or replace control
I mbily.
Yes valve assembly
4
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-124.

Y

OK

2

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

INSPECTION END

SAT367H

AT-128




TROUBLE DIAGNOSIS FOR DTC P0744

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

Line pressure
solenoid valve

@ Lis

o JAIFIEIEA” 1.5

L 5{5 7]8,/ vsconnect

SAT734IC

Shift solencid valve B
Shift solenoid valve A

Overrun cluich sclenoid valve
Torque conwverter ciutch salenoid valve

Line prassure
solenoid valve

34
718/

DISCONNECT

Fi2

SATOEZHE

COMPONENT INSPECTION

Solenoid valves

& [or removal, refer to AT-187.

Resistance check

e (Check resistance between terminals (@, 1, @, @ or @)

and ground.

AIT TCC S/V Function (Lock-up) (Contd)

Solenoid valve

Terminal No.

Resistance
{(Approx.)

Shift solenocid
valve A

Shift solencid
valve B

Overrun clutch
solenoid valve

Line pressure
solenoid valve

® | @ e e

Torque converter
clutch solenoid
valve

Ground

20 - 400

2.5-58

10 - 168

Operation check

¢ Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (@ , @, 3, @ or ® )

and ground.

AT-129
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TROUBLE DIAGNOSIS FOR DTC P0745

Shift solenoid valve B
Shift sotenoid valve A
Overrun clutch sclenoid valve
Torgue converter clutch solenoid valve

AT fluid
temperature
sensor

SAT283HA]

Line Pressure Solenoid Valve

DESCRIPTION

The line pressure solenoid valve regulates the cil 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 (throttie)
should be open until the closed throttle position switch is
“OFF”,

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

Line pressure solenoid valve duty

Condition Specification
Small throtile opening
{Low line pressure) Approximately 24%
4
Large throtile opening _ Approximately 95%

{High line pressure)

Note: The line pressure duty cycle value is not consistent when the closed throttle position switch is “ON”. To confirm the Iin'e
E(r::egl&:;ure duty cycle at low pressure, the accelerator (throttle) shouid be open until the closed throttle position switch is

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values,

Terminal . . Judgement
No. Wire coior item Condition standard
When relegsmg accel_erator pedal 1.5 - 2.5V
1 GR Line pressure @ after warming up engine.
solenoid valve i
When depressn?g accelerelltor pedal 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5. 14V
2 p solengid valve after warming up engine.
{with dropping @ When depressing accelerator pedal
istor) . . 0.5V or less
resis fully after warming up engine.
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)

* L/PRESS SOL/CIRC

Gﬂg} - P0O745

* MIL Code No. 1205

¢ Harness or connectors
(The sclenocid circuit is open or
shorted.)

& Line pressure solenoid valve

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

AT-130



TROUBLE DIAGNOSIS FOR DTC P0745

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 [RMA
malfunction is eliminated.

[ sececT_sYsTEM
ENGINE

I
I
I
|
I
I

[LUL S | S ) SN | N ) S N

mode for “ENGINE” with CONSULT. EM

SEF89SK

1) Turn ignition switch “ON” and select “DATA MONITOR”
2)

Depress accelerator pedal completely and wait at least

1 second.
OR LG

&) 1) Turn ignition switch “ON”,

[l seecroiagmobe  [4]

|
WORK SUPPORT
I SELF-DIAG RESULTS l 2) 1Depress accelerator pedal completely and wait at least 5
second.
| DATA MONITOR | 3) Select “MODE 7” with GST.
' OR

I fOTVE ST I 1) Turn ignition switch “ON”. FE
| DTC CONFIRMATION | 2) Depress accelerator pedal completely and wait at least

[ EcM PART NUMBER | 1 second. cL

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

SATO11]

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION']. T |

AT-131 831



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

2. Check continuity between terminal @
and TCM harness connector terminal
a.

Continuity should exist.
If OK, check harness for short to
ground and short to power.

3. Reinstall any part removed,

OK

r

& DISCONNECT
Ts. INSPECTION START
Sub-harness / ER
conmectar S | 1}/
Fag s
@ 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-187.
nectar in engine compartment. 2. Check the following
SATO57HB[ | 3. Check resistance between terminal @ items:
and ground. & Line pressure sole-
’E Resistance: 2.5 - 50 neid valve
OK Refer to “Component
Inspection”, AT-133.
e Harness of terminal
=y cord assembly for
T.S. E} short or open
Sub-harness connector (Fa2)
7 B
m LISCONNECT y
iG,R E @ CHECK POWER SOURCE CIRCUIT. NG [ Gheck the following items:
T 1. Turn ignition switch to “OFF" position. e Dropping resistor
[ 7cm lojconnecTos]| 2. Disconnect TCM harness connector. Refer to “Component
2 1 3. Check resistance between terminal @ Inspection”, AT-133.
and TCM harness connector terminaf ® Harness for short or
WiB G/R @. open between TCM ter-
Resistance: 11.2 - 12.8Q minal @& and terminal
OK cord assembly (Main
@ harness)
4
CHECK POWER SOURCE CIRCUIT. NGL Repair open circuit or short
1. Turn ignition switch to “"OFF” position. "1 to ground or short to power
SAT198J .
in harness or connectors,

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-131.

NG

1. Perform TCM input/

OK

Y

INSPECTION END

AT-132

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




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

COMPONENT INSPECTION

E DISCONNECT
Ts. Line pressure solenoid valve
Solenoid valve harness connector e For removal, refer to AT-187.
Resistance check @l
e Check resistance between terminal @ and ground.
Solencid valve Terminal No. F:z?::s:_z:(;e MA
Line pr.essure @ Ground 2.5-5Q
solenoid valve B

Line pressure
solenoid valve

- v" LG

- } EC
2134 =
\g[5]7[8/
Gl
SATE44I8
o Operation check it
&} o Check solenoid valve by listening for its operating sound while
1.5. applying battery voitage to the terminal @ and ground.

Solencid valve harness connector

FA

i

Line pressure
sclenoid valve

ER

RS

B

HA

Dropping resistor

o (Check resistance between two terminals.
Resistance: 11.2 - 12.8Q EL

SATI331A

AT-133 833 ‘
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift sclenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Tarque converler clutch solenoid valve

26
Line pressure
solenoid valve

Shift Solenoid Valve A

DESCRIPTION

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

the optimum position.

SAT322GA
Gear position 1 2 3 4
Shift soleneid valve A ON {Closed) OFF {Open) QFF {Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . " Judgement
No. Wire color item Condition standard
When shift solenoid valve A oper-
ates. Battery voltage
i i When driving in “D,” or “D,".
6 Y Shift solenoid ( g 1 47

valve A

operate.

When shift solenoid valve A does not

{(When driving in “D5" or “Dy”.}

1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause}

: SFT SOL AIGIRC
: PO750

* MIL Code No. 1108

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

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

& Shift solengid valve A

AT-134



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
(ln_seLecr svsTem TION PROCEDURE

| ENGINE | CAUTION:

.| After the repair, perform the following procedure to confirm the
F895K]  malfunction is eliminated. M

I | Aiways drive vehicle at a safe speed.
L I NOTE: @l
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
p y (
o l ignition switch “OFF” and wait at least 5 seconds before con- A
] ducting the next test.
El

1) Turn ignition switch “ON" and select “DATA MONITOR”
mode for “ENGINE” with CONSULT. Le
2) Start engine.

[ln  seecToiaGmovE  [3]

| WORK SUPPORT | 3) Drive vehicle in D position and allow the transmission to
[ SELF-DIAG RESULTS I shift “177 — 27 (“GEAOIE’)- EC
| DATA MONITOR | @ 1) Start engine.
|iCTIVE TEST | 2) Drive vehicle in D; — D, position. FE
l 5T CONFIRMATION , 3) Select “MODE 7 wng F?ST.
| EcM PART NUMBER | 1) Start engine. €L

SATY11I 2) Drive vehicle in D, — D, position.

3) Perform self-diagnosis for ECM.

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

!

S
RS
BY

FA |

AT-135 835 ‘
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TROUBLE DIAGNOSIS FOR DTC P0750

DISCONNECT

L=
T

"

3.

Sub-hamess Tal T

conneclor  \_] i

N

[Q]

fa

)1

cHip
R/Y

SAT953HB
E DISCONNECT
A€
Sub-harness connector

Shift Solenoid Valve A (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

F

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: 20 - 40Q

& ®

[ Tom_ [o|connecton]]

6

RY

SAT199J

NG

OK

E
y

.| 1. Remove control valve

assembly. Refer to
AT-187.

2. Check the following
items:

® Shift solenocid valve A
Refer to “Component
Inspection”, AT-137.

® Harmess of terminal cord
assembly for short or
open

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

NG

OK
A 4

Repair apen circuit or short

"] to ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-135.

NG

OK
y

INSPECTION END

AT-136

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0750

Ty ey
T.8.

Solenoid valve harness connector

Shift solenoid valve A

SATE40I1C

Shift solenoid valve B
Shift solenoid valve A

Line pressure

solenoid valve

L
1S,

Overrun clutch solenoid valve
Torque converter clutch solencid valve

DISCONNECT

SAT960HE

Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A

e For removal, refer to AT-187.

Resistance check

® Check resistance between terminal @ and ground.

istan:
Solencid valve Terminal No. Resistance
(Approx.)
Shift solenoid Ground 20 - 400

valve A

Operation check

¢ (Check solenoid valve by listening for its operating sound while

applying battery voltage to the terminal @ and ground.

AT-137

MA

EM

EG

EE

GL

MT

[FA

837
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TROUBLE DIAGNOSIS FOR DTC P0755

Shift solencid valve B

Shift solenaid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

&y,
Line pressure
solenoid valve

DESCRIPTION

the optimum position.

Shift Solenoid Valve B

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

SAT322GA
Gear position 1 2 3 4
Shift solenoid valve A ON {Closed) QFF {Open) OFF {Open) ON {Closed)
Shift soleneid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color ltem Condition Judgement
No. standard
When shift sclenoid valve B oper-
ates. Battery voltage
i i When driving in “D,” or “D,".
7 LG/B Shift solencid { g 1 ")
valve B When shift solenoid valve B does
not operate. 1V or less
{(When driving in “D;” or "D,".)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possibie cause}

wos) © MIL Code No. 1201

TCM detects an improper voltage drop
when it ties to operate the solencid
vaive.

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

e Shift solenoid valve B

AT-138



TROUBLE DIAGNOSIS FOR DTG P0755

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE: @
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con- [jA

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

(I SELECT SYSTEM
ENGINE

e e

T et e e e e

I
I
I
I
I
L

S

1} Turn ignition switch “ON” and select “DATA MONITOR”
mode for “ENGINE" with CONSULT.
2

|l seLecToiaGmopE  [q] ) Start engine. £

3) Drive vehicle in D position and allow the transmission to

| WORK SUPPORT |
[ sELF-DIAG RESULTS | shit 1-2-3¢ G%AFI? L EC
[ DATA MONITOR | &% 1) Start engine.

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

ACTIVE TEST 1 2 s =
| | 3) Select "MODE 7” with GST, | FE
[ DTC CONFIRMATION | OR
[ Ecm ParT NUMBER | 1) Start engine. ' cL

SATOU 2) Drive vehicle in D, — D, — Dj position.
3) Perform seli-diagnosis for ECM.

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

[,
)

AT-139 839
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TROUBLE DIAGNOSIS FOR DTC P0755

L)
TS.

Sub-harness
connector

DISCONMECT

D

F42

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

(2]

=

SATS54HB

[E]

DISCONNECT

L
TS,

1

Sub-harness connactor

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF"” position.

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

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

NG .

oK

A

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

2. Check the following
items:

e Shift solenoid valve B
Refer to “Compeonent
Inspection”, AT-141.

¢ Harness of terminal cord
assembly for short or
open

LG/B

(TET
\_I_I_L’J

HE R

TCM _ |0| CONNECTOR]|

7

LG/B

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

NG

SAT200J

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-138.

NG

OK
A 4

INSPECTION END

AT-140

1. Perform TCM input/
output signal inspection.

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




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

COMPONENT INSPECTION

E DISCONNECT . R
- GEED Shift solenoid valve B
Solenoid valve harness connector e For removal, refer to AT-187.
Resistance check @l
Shift solenoid valve B ® Check resistance between terminal () and ground.
. . Resistance
Sclencid valve Terminal No. (Approx.) Mﬂ
Shift solenoid @ Ground 20 - 400

valve B EM

LG

EC
|
[Q] ’ ' FE |

o 1]2[3]4N

\5[6]7{8/ ‘

' CL
SATER9IC I

Shift solencid valve B Operation check T

S“'fés"'e”""’] “Ia'r‘]’e‘\l o e Check solenoid valve by listening for its operating sound while
varrin Glcn splencic va ve applying battery voitage to the terminal @ and ground.

Torgue converter clutch solenoid valve

AR

Line pressure
solenoid valve

BY
Sr |
As |

3
51617]g/ ((£42

.s. E} B 1/

SATI59HD

A

=

AT-141 841
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TROUBLE DIAGNOSIS FOR DTC P1705

intake mamfold collector

SAT359H

9 Y=

Throttle Position Sensor

DESCRIPTION

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

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

Condition

Specification

Fully-closed throttle

Approximately 0.5V

Throttle position sensor

Fully-open throttle Approximately 4V
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . - Judgement
No. Wire color ltem Condition standard
Closed throttle When relegsmg accellerator pedal Battery voltage
” GYL position switch alter warming up engine.
(in throttle posi- When depressing accelerator pedal |, |
tion switch) after warming up engine.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 W/R | switch engine.
(in throttle posi- When releasing accelerator pedal
tion switch) i i 1V or less
after warming up engine.
Throttle position @)
31 R sensor — 4.5-55V
{Power source}
:_),ﬁ Fully-closed
v throttle:

Throttle position

When depressing accelerator pedal
slowly after warming up engins.

Approximately
0.5v

34 L/W - .
sensor {Voltage rises gradually in response | Fuily-open
" | to throttle position.) throttle:
Approximately
4V
Throttle position
35 B sensor — —
{Ground)

AT-142



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont'd)
ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
&Y .
TP SEN/CIRC A/T e Harness or connectors
ircuit is n or
. P1705 TCM receives an excessively low or i:llgi::?sor cireult 1s ope
high vol fi h . ' -
igh voltage from the sensor. @ Throttle position senscr
@ ¢ MIL Code No. 1206 & Throttle position switch

AT-143

.
E

843



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

I seectsvstem |

ENGINE _ | CAUTION:
iy Always drive vehicle at a safe speed.
AT |
NOTE:

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

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

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

SATY74H

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

SELEGT DIAG MODE
I [ L—‘” 2} Check the foilowing.

844

| SELF-DIAGESULTS ]

| DATA MONITOR | Accf:'g;zti‘t’igse"a' THRTL POS SEN | CLOSED THL/SW | W/O THRL/P-SW

I DTC WORK SUPPORT I Fully released Less than 4.7V ON OFF

| ECu PART NUMBER | Partiaily 01 - 4.6V OFF OFF
depressed ’ )

I I Fully depressed 1.9 - 4.6V OFF ON

SATS06]

[l SELECT_SYSTEM

|

ENGINE

f

I
I
I
|
I
I

|
|
|
]
|
SE'

FBI5K

ﬂI_n] SELECT DIAG MODE

L]

| woRrk supPoRT

=

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

5}

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-145.
If the check result is OK, go to following step.
Turn ignition switch “ON” and select “DATA MONITOR"
mode for “ENGINE” with CONSULT.
Start engine and maintain the following conditions for at
least 3 consecutive seconds. Then release accelerator
pedal completely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: Approximately 3V or less
Selector lever: D position {OD “ON’')
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-145.
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

| DTC GONFIRMATION

r ECM PART NUMBER

|
I
|

SATY1

—h
[

Start engine.

Drive vehicle under the following conditions:

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

Select “MODE 7” with GST.

NO™
T00Ls

3)

OR
Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” position (OD “ON"), vehicle speed
higher than 10 km/h (6 MPHY), throttle opening greater
than 1/2 of the full throttle position and driving for more
than 3 seconds.
Perform seli-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™].

AT-144



TROUBLE DIAGNOSIS FOR DTC P1705

B

SELECT SYSTEM

ENGINE

===

!
|
|
|
|
|
|

SATS74H

Throttle Position Sensor (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

“MONITOR <+ NO FAIL E}
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR 5km/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT
ENGINE SPEED
OVERDRIVE SW
P/N POSI SW

R POSITION SW

| RECORD |

SATQ76H

TCM |G CONNECTOR
34 35

L/ B

® &

SATI0IC

Perform diagnostic test mode Il (self- NG,_ Check throttle position sen-
diagnostic results) for engine control. | sor circuit for engine con-
Refer to EC section [“Maifunction Indicator trol. Refer to EC section
tamp (MiL})", “ON BOARD DIAGNOSTIC [“Throttle Position Sensor
SYSTEM DESCRIPTION™. (DTC: 0403)”, “TROUBLE
DIAGNOSIS FOR DTC
OK P01207].
y
CHECK INPUT SIGNAL. NG* Check harness for short or
1. Turn 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 harness}
in “DATA MONITOR™ mode for
“AT™ with CONSULT.
3. Read out the value of “THRTL
POS SEN".
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR
.ﬁ" 1. Turn ignition switch to “ON"
= position. (Do not start engine.)
2. Check voltage between TCM
terminals G and @ while accei-
erator pedal is depressed
slowly.
Voltage:
Fuliy-closed throttle valve:
Approximately 0.5V

Fully-open throttle valve:
Approximately 4V
{Voltage rises gradually in
response to throttle position.)

¢OK
®

{Go to next page.}

AT-145

CL

(Vs

EL
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TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont'd)

846

INSPECTION END

AT-146

B ®
E
CHECK THROTTLE POSITION SWITCH | NG | Check the following items:
CIRCUIT. e Throttle position switch
1. Tumn ignition switch to “ON" — Refer to “Compo-
= position. nents Inspection”,
{Do not start engine.) AT-147,
2. Select “ECU INPUT SIGNALS” ¢ Harness for short or
in “DATA MONITOR” mode for open between ignition
Yr MONITOR ¥t NO FAIL IZI “AT" with CONSULT. switch and throttle posi-
D POSITION SW OFF 3. Read out “CLOSED THL/SW” tion switch (Main har-
2 POSITION SW OFF a r
1 POSITION SW OFFE and “W/O THRL/P-SW” ness)
ASCD » CRUISE OFF depressing and releasing accel- * Harness for shori or
ASCD « OD CUT OFF erator pedali. open betwesn throttle
g'gﬁggg.’]’%“éw SEE Check the signal of throttle posi- position switch and TCM
CLOSED THL/SW ON tion switch is indicated properly. {Main hamess}
W/O THRU/P-SW OFF
Accelerator Data monitor
| RECORD pedal condi- | ¢lOSED | W/O THRY
tion THLSW P-SW
SATH63H Released ON OFF
Ful
E] depresi:ed OFF ON
OR
@ 1. Turn ignition switch to “ON"
position.
{Do not start engine.)
2. Check voitage between TCM
terminals (9, @ and ground
while depressing, and releasing
accelerator pedal slowly. (After
- [ (ﬁ@ warming up engine)
HS.
Accelerator Voitage
TCM  |O| CONNECTOR pedal condi- | Terminal No. | Terminal No.
14 21 tion @ @
GY/L WIR Released Battz;yevolt- 1V or less
depFrl::l;ed 1V or less Baitzgevolt-
2 & OK
y
Perform Diagnostic Troubie Code (DTC) NG | 1 perform TCM input/
= gaTaasig| | confirmation procedure, AT-144, output signal inspection.
OK 2. I NG, recheck TCM pin
terminals for damage or
4 Icose connection with

harness connector.




TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION
Sy By Throttle position switch
TS. @ Closed throttle position switch (idle position)
3)2)1 e Check continuity between terminals @ and @ . &l
Accelerator pedal conditicn Continuity
Released ' Yes MA
IE Depressed No
e To adjust closed throttle position switch, refer to EC section =
SATY15HE (“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic =
Inspection”).
LG
E@
B
CL
Wide open throttile position switch MT
o ey ¢ Check continuity between terminals @ and @ .
T.5. @@ Accelerator pedal condition Continuity
[«<IRD]ED) Released No
Depressed Yes
[RA
SAT915HE,
BR
ST
i)
BT
(FIA
o

AT-147 847
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TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid valve B

Shift solenoid valve A

Qverrun clutch solenoid valve

Torgue converter clutch solenoid valve

Line pressure
solenoid valve

SAT322GA

Overrun Clutch Solenoid Valve
DESCRIPTION

run clutch operation will then be controlled.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

The overrun clutch sclenoid 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-

Terminal Judgement
erminal 1 \wire color ltem Condition Y
No. standard
When overrun clutch solencid valve
operates Baltery voitage
8 BRIY O\.I'earru.r;I clultch
solenaid valve 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 GLTGH SOL/GIRC

@ 1 P1760
- MIL Code No. 1203

TCM detects an improper voitage drop
when it tries to operate the solenoid

shorted.)
valve.

e Harness or connectors
{The solenpid circuit is open or

® Overrun clutch solenoid valve

AT-148



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

[_serecrsvstem | | TION PROCEDURE
[ ENGINE | CAUTION: |
[ Always drive vehicle at a safe speed.
NOTE: @l

If “DIAGNOSTIC TROUBLE <CODE CONFIRMATION

|
|
[ PROCEDURE” has been previously conducted, always turn
S —— I ignition switch “OFF” and wait at least 5 seconds before con- MA
ducting the next test.
| | TESTING CONDITION:
serassk|  Always drive vehicle on a level road to improve accuracy of EM
test.
||}_n] SELECT DIAG MODE E” After the repair, perform the following procedure to confirm the LE
malfunction is eliminated. =
| WORK SUPPORT | 1) Turn ignition switch “ON” and select “DATA MONITOR”
, SELF-DIAG RESULTS l mode for “ENGINE” with CONSULT. EC
2) Start engine.
| DATA MONITOR | 3} Accelerate vehicle to a speed of more than 10 km/h (6
| AcTIvE TEST [ MPH) in “D” position {OD “ON”). . FE
]DTCCONFIRMATI N J 4) E)e:lljezggeF gz)celerator pedal completely in “D” positicn
| ECM PART NUMBER | OR 6L

saton| (&) 1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D” position, overdrive control switch in
“ON” or “OFF” position and vehicle speed higher than
10 km/h (6 MPH).

3) Select “MODE 7” with GST.

OR
1) Start engine. !

2) Drive vehicle under the following conditions: EA
Selector lever in “D” position, 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"].

R

R

2
A

EL

AT-149 849
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TROUBLE DIAGNOSIS FOR DTC P1760

——

Overrun Clutch Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

SAT201J

Perform Diagnostic Trouble Code (DTC)

confirmation procedure, AT-149.

OK

A 4

INSPECTION END

AT-150

& DISCONMECT
s, INSPECTION START
Sub-harness @E
cennector
|
CHECK GROUND CIRCUIT. NG‘ 1. Remove control valve
@ 1. Turn ignition switch to “OFF” position. assembly. Refer to
l ! 2. Disconnect terminal cord assembly con- AT-187.
e L nector in engine compartment. 2. Check the following
SAT955HB| [ 3, Check rasistance between terminal 3 items:
and ground. e Qverrun clutch solenoid
E] Resistance: 20 - 402 valve
OK Refer to “Component
Inspection”, AT-151.
e Harness of terminal cord
5 _—r assembly far short or
T.8. cpen
Sub-harness connector
dB =
m DISCONNECT 4
iBHN E@ @ CHECK POWER SOURCE CIRCUIT. NG | Repair apen circuit or short
1. Turn ignition switch to “OFF" position. to ground or short to power
" TCM HCONNECTOHII 2. Disconnect .TC.M harness conngctor. in harness or connectors.
5 3. Check continuity between terminal (3
and TCM harness connector terminal
BR/Y :
Continuity should exist.
If OK, check harness for short to
@ graund and short to power.
4. Reinstall any part removed.
QK
Y
NG | 1. perform TCM input/

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




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

COMPONENT INSPECTION

E BISCONHNECT .
TS Eﬁ} Overrun clutch solenoid vaive
Solenoid valve hamess connector e For removal, refer to AT-187.
Resistance check ol
Overrun clutch solenoid valve e Check resistance between terminal @ and ground.
. . Resistance
Solenoid valve Terminal No. (Approx.) A
Overru.n clutch @ Ground 20 - 400
solenoid valve B
LG
EC
EE
Gl
SATEASI
o e Operation check T
AN ¢ Check solenoid valve by listening for its operating sound while
= applying battery voltage to the terminal @ and ground.

Solencid valve harness conneclor

Overrun clulch solenoid valve

SATG46( ‘

AT-151 851 |



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Shift solenid valve B A/T Fluid Temperature Sensor Circuit and TCM
Shift solenoid valve A Power Source

QOverrun clutch solenoid valve

Torgue converter clutch solenoid valve DESCRIPT'ON

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

sensor

SAT283HA

0 , — = "C(°F)}

-40 -20 0 20 40 &0 80 160 130 130 {s0

(—40) (=4) (32)(B8Y104)(140){176)212X248)284)K320)
SATE21d

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor itemn Condition Specification
Cold [20°C {68°F)] Approximately 1.5V
A/T fluid temperature sensor 1 1
Hot [80°C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal ' - Judgement
No. Wire color Item Condition standard
‘\:\éhh(:,,? turning ignition switch to Battery voltage
4 R/Y Power source . - .
:“:ﬁ When turning ignition switch to 1V of less
"QFF”.
9 R/Y Power source Same as No. 4
When turning ignition switch to
Power source 7_ “OFF™. 919 Battery voltage
23 BRW  |(Memory back- @ or @@ I
up) When turning ignition switch to Battery voltage
“ON”.
When ATF temperature is 20°C Approximately
- G AT fluid tem- (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
-ﬂ,& (176°F). 0.5V
Throttle position
35 B sensor -— -
{Ground)

852 AT-152



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN
A/T Fluid Temperature Sensor Circuit and TCM
Power Source (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is delected when ... Check item {Possible cause)
= . e Harness or connectors @”
© BATT/FLUID TEMP SEN TCM receives an excessively low or {The sensor circuit is open or
. ) high voitage from the sensor. shorted.}
: 8th judgement flicker e A/T fluid temperature sensor A
[ER
DIAGNOSTIC TROUBLE CODE {(DTC) CONFIRMA-
[l seEcT sysTEM | TION PROCEDURE e
[ ENGINE ] After the repair, perform the following procedure to confirm the
i malfunction is eliminated.
I AT | :
1} Start engine. EG
| | 2} Select “DATA MONITOR” mode for “A/T” with CON-
l | SULT.
3) Drive vehicle under the following conditions:; FE
| | Selector lever in “D” position, vehicle speed higher than
| | 20 km/h (12 MPH). cL
SAT974H OR
. 1) Start engine.
2} Drive vehicle under the following conditions: T
[[n__ seecTomamooe  [] Selector lever in “D” position, vehicle speed higher than ™!
[ seLF-DIAGESULTS | 20 km/h (12 MPH).
- 3) Perform self-diagnosis.
| DATA MONITOR | Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No
| DTC WORK SUPPORT | Tools}, AT-50.
[ Ecu PART NUMBER ] '
[ i} AR
SATID8I
@ 8th judgement flicker is longer than others. ;E:B
NN
— | /0 OFF | —
’/\_ AST fluid temperature Sﬂ—'
Self-diagnosis ;zt\:vseorrsiﬁc-LCM
start
-- Light RS
~-- Shade B
SAT335HE
(ml
Bl
(X

AT-153 853
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

COMKEET m
€ 4 &
TCM O| CONNECTOR
4,9, 23
—
o @y
T SATI0SI
& DISGONNECT
T.8.
Sub-harness
connector sl7
= -
SATIS6HC

AJ/T Fluid Temperature Sensor Circuit and TCM

Power Source (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK TCM POWER SOURCE. NG‘ Check the following items:
1. Turn ignition switch to “ON” position. e Harness for short or
(Do not start engine.) open between ignition
2. Check voltage between TCM terminals switch and TCM (Main
@, @, @ and ground. harness)
Voltage: Battery voltage # Ignition switch and fuse
3. Turn ignition switch to “OFF” position. Refer to EL section
4. Check voltage between TCM terminal {"POWER SUPPLY
@ and ground. ROUTING™).
Voltage: Battery voltage
OK
B y
CHECK AT FLUID TEMPERATURE NG | 1. Remove oil pan.
SENSOR WITH TERMINAL CORD | 2. Check the following

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 A/T is cold.
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 kQ
4. Reinstall any part removed.

lOK
@

(Go to next page.)

AT-154

itemns:

o A/T fluid temperature
Sensor
Refer to “Component
Inspection”, AT-155.

e Harness of terminal cord
assembly for short or
open




- TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and TCM

NG

.| Check the following item:

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

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

NG

\ SAT298F

Power Source (Cont’d)
wMONITOR 2 NO FAIL  [y]
VHCL/S SE-A/T Okm/h @&
VHCL/S SE-MTR 5km/h
THRTL PGS SEN c.4v
FLUID TEMP SE 12V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE Sw O N CHECK INPUT SIGNAL. OF AT FLUID
P s e ot TEMPERATURE SENSOR.
= 1. Starl engine.
‘ RECORD I 2. Select “ECU INPUT SIGNALS"
SATD76H in “DATA MONITOR” mode for
“A/T" with CONSULT.
Pl 3. Read out the value of “FLUID
E}l @@ TEMP SE”.
= Voltage:
L Tcm o[ connecTer]| Cold [20°C (68°F)f —
33 Hot [80°C (176°F)]:
G Approximately
1.5V — 0.5V
OR
© @ 1. Start engine.
2. Check voltage between TCM
1 SATO13IF terminal 3% and ground while
= warming up A/T.
DISCOMMECT @ Vo|tage:
Eﬁj] @ Cold [20°C (68°F)] —
—r Hot [80°C (176°F)]:
IL_Tcm __Jof connecToR]l Approximately
35 1.5V — 0.5V
3. Turn igniticn switch to "OFF”
@ B position.
4, Digconnect TCM harness con-
nector,
5. Check resistance between ter-
minal 39 and ground.
- SATITHA Continuity should exist.
OK
Y
Perferm Diagnostic Trouble Code {DTC)
confirmation procedure, AT-153.
OK
Y
INSPECTION END
Wrapped COMPONENT INSPECTION
Thermometer

A/T fluid temperature sensor
¢ For removal, refer to AT-187.

e Check resistance between two terminals while changing tem-

perature as shown at left.

_| 1. Perform TCM input/

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

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 kQ

80 (176}

Approximately 0.3 k&

AT-155

EC

FE

CL

MIT

|
I=

=

855



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the revo-
lution sensor when it is malfunctioning. The TCM will then use a
signal sent from the vehicle speed sensor-MTR.

SAT358H

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

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

Voltage varies
When moving vehicle at 2 to 3 km/h | between iess
{110 2 MPH) for 1 m (3 ft) or more. [than 1V and
more than 4.5V

Vehicle speed
sensor

27 P/L

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
! VHCL SPEED SEN-MTR _ e Hamess or co.nne.ctlors
TCM does not receive the proper volt- {The sensor circuit is open or
. . . age signal from the sensor. shorted.)
@ 2nd judgement flicker @ Vehicle speed sensor

856 AT-156



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

[m  SFLECT SYSTEM

ENGINE _
AT ”‘h

AN | S | N | O | B B |

SATI74H

[[7  secectomemobe [

| SELF-DIAGESULTS

[ baTA MONITOR

[ ECU PART NUMBER

l
l

|
|
{ DTC WORK SUPPORT |
|
|
|

SATS06!

@ 2nd judgement flicker is longer than others.

NV

"] o/o OFF | =
—

PV ETN ~ Vehicle speed
sensor s meler

SAT329H

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e [f 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

maifunction is eliminated.

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

2)

mode for “A/T” with CONSULT.
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” position and vehicle speed higher
than 25 km/h (16 MPH).
3) Perform self-diagnosis.
Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No

Tools), AT-50.

AT-157

@l

A
LG
EC
FE

CL
M

FA

857
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’ d)
DIAGNOSTIC PROCEDURE

INSPECTION START

4

A
B %MONITOR #NO FAL  [g]
VHCL/S SE-A/T Okm/h
VHCL/S SEsMFR  Skm/h
THRTL POS SEN G4V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
PN POSISW  ON
R POSITION SW___ OFF
I RECORD |
SATO76H
CONNECT m
€ ME
[7om  [olconnecton]]
27
PIL
2 M
SATS43IE

CHECK INPUT SIGNAL.

1. Start engine.
2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AST” with CONSULT.
3. Read out the value of “VHCL/S
SE-MTR" while driving.
Check the value changes
according to driving speed.
OR

NG

1. Start engine.

2. Check voltage between TCM
terminal @ and ground while
driving at 2 to 3 km/h {1 to 2
MPH) for 1 m (3 ft) or more.
Voltage:

Voltage varies between less
than 1V and more than
4.5V,

OK

A

Check the following items:

® Vehicle speed sensor
and ground circuit for
vehicle speed sensor
Refer to EL section
(“METERS AND
GAUGES”).

e Harness for short or
open between TCM and
vehicle speed sensor
{Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-157,

NG

OK
4

INSPECTION END

AT-158

1. Perform TCM input/
output signal inspection.

2. 1f NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not Come On
ignition SYMPTOM:
switch
0/D OFF O/D OFF indicator lamp does not come on for about 2 seconds
:”f“catc" when turning ignition switch to “ON"".
amp
[T 1 ([ cHECK TcM POWER SOURCE. NG | Gheck the following items:
™4g] = 1. Turn ignition switch to “ON" position. ® Harness for short or
(Da not start engine.) open between ignition
SAT946! 2. Check voltage between TCM terminals switch and TCM (Main
@, ®, @ and ground. harness}
CONKECT 5 Voltage: Battery voltage # Ignition switch and fuse
e @OFF 3. Turn ignition switch to “OFF” position. Refer to EL section
—_— 4. Check voltage between TCM terminal {(“POWER SUPPLY
IL__Tcm— lof connecTor]] @ and ground. . ROUTING”).
4,9, 28 Voltage: Battery voltage
OK
E
© & CHECK TCM GROUND CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to “OFF" position. "] to ground or shert to power
SAT909! 2. Disconnect TCM harness connector. in harness or connectors.
= 1| 3. Check continuity between TCM termi-
DISCONNECT nals @, @ and ground.
E ié} Continuity should exist.
p— ' If OK, check harness for short to
|L_TcM o] connECTOR|| ground and short to power.
15, 48 OK
m x
CHECK LAMP CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF” position. | » O/D OFF indicator lamp
2. Check resistance between TCM termi- Refer to EL section.
1 nals @ and @. e Harness for short or
- SAT9101 Resistance: 50 - 100Q open between ignition
3. Reinstall any part removed. switch and O/D OFF
DISCONNECT indicator lamp {Main har-
H.s. Eﬁ} @ OK ness)
- e Harness for short or
- 1em o CONNECTOR[J open between O/D OFF
3 4 indicator lamp and TCM
A
w Y Check again. NG | 1 Perform TCM input/
@ oK "1 output signal inspection.
2. i NG, recheck TCM pin
= y terminals for damage or
SATS05IB INSPECTION END loase connection with
harness connector.

AT-159

@l

VA

LG

EC

[FE

GL

F&

EL

()
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TROUBLE DIAGNOSES FOR SYMPTOMS

Self-diagnosis

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

Position
SYMPTOM:

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

position.

e Engine can be started with selector lever in “D”, “27, “1”

or “R” position.

start
——————————————————— Light
' 1 Shade
SAT344H
[B]
Inhibitor switch

harness connector

SATO022J

Deoes “ECU INPUT SIGNALS” in
Data Monitor show damage tc
inhibitor switch circuit?

Yes

Check inhibitor switch cir-

7| cuit. Reter to “DTC

PG705”, AT-82.

OR

®

Does self-diagnosis show damage
to inhibitor switch circuit?

No

r

Check for short or open of inhibitor switch
harness connector terminals @ and @ .
Refer to “Component Inspection”, AT-85.

NG

OK

r

.| Repair or replace inhibitor
| switch.

Check starting system. Refer to EL sec-
fion (“System Description”, “STARTING
SYSTEM").

NG

OK

r

INSPECTION END

- ldler gear

Parking pawl

SAT282F

Repair or replace damaged

| parts.

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

Backward When Pushed
SYMPTOM:

Vehicle moves when it is pushed forward or backward with

selector lever in “P” position.

Check parking components. Refer to
“Parking Pawl Components”, AT-198, 265.

NG

.| Repair or replace damaged

parts.

OK

A

INSPECTION END

AT-160




TROUBLE DIAGNOSES FOR SYMPTOMS

4. In “N’’ Position, Vehicle Moves

SYMPTOM:

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

Sélf-diagnosis tion
start - @ﬂ
——————————————————— Light Does “ECU INPUT SIGNALS” in Yes_ Check inhibitor switch cir-
Data Manitor show damage to "| cuit. Refer to “DTC _ ViR
R inhibitar switch circuit? PO705", AT-82. W
1 Shade OR
J [EM]
@ Does seli-diagnosis show damage b
to inhibitor switch circuit?
No LG
E
: EG
AN Check control cable. Refer to AT-189. NG_ Adjust controt cable.
{ , OK Refer to AT-189.
/ NP e
<) ) /o )
T NS v
T Control ) g~ Manual shall e S¥e! | | Gheok AT fluid level again. NG | Refilt ATF. Gl
cable . ~ SATD23J o
OK
N
' D , i
) 1. Remove oil pan. NG__ 1. Disassemble A/T.
2. Check A/T fluid condition. "1 2. Check the following
oK items:
e Forward clutch assembly
e QOverrun clutch assembly EA
e Reverse clulch assembly
]
; v NG ;
Check again. 1. Perform TCM input/
SATE3BA > . . .
5K output signal inspection.
2. If NG, recheck TCM pin R
, terminals for damage or
INSPECTION END lpose connection with
harness conneclor. 1)
RS
BY
SAT1718
HA
=L
DX

AT-161 861
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TROUBLE DIAGNOSES FOR SYMPTOMS

Throttle peosition sensor
circuit

5. Large Shock. “N”’ — “R” Position

AT-162

: :mlm:; /_ A/T fluid temperature SYMPTOM:

P sensor circuit . . CCp 7T 11~ 1 HH
S’e If'_d;g‘;ogs Line pressure There is large shock when changing from “N” to “R" position.
start splen_md vaive

circuit
- il nnm Does self-diagnosis show damage to AT | Y88 | Check damaged circuit.
fluid temperature sensor, line pressure | Refer to “DTC PO710,
solenocid valve or throttle position sensor PG745 or P1705”, AT-86,
I N ] REAE RS circuit? 130 or 142.
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 P0O1207).
OK
A)/ -(
W = A
Intake manifold collector - - -
a ?@\\a\j\W Check line pressure at idle with selector NG_ 1. Remove control valve
- Y (S SAT358H| | lgver in “D” position. Refer to “LINE assembly. Refer to
PRESSURE TEST™", AT-62. AT-187.
2. Check the foliowing
OK items:

# Valves to control fine
pressure (Pressure regu-
lator valve, pressure
maodifier valve, pilot
valve and pilot filter)

# line pressure solenoid
valve

SAT494G 4
Check again. NG | 1, perform TCM input/
OK "] output signal inspection.

2. If NG, recheck TCM pin

. terminals for damage or
INSPECTION END loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”
Position
2
SYMPTOM: _
Vehicle does not creep backward when selecting “R” position. g
. . NG )
[-Check A/T fluid level again. »| Refill ATF,
NG in both “1” l
SATG38A E ! and “R” posttions B
Check stall revolution with selector lever »| 1. Remove control valve
in “1" and “R” positions. assembly. Refer to “ON-
VEHICLE SERVICE", LE
oK e AT-187.
OK in “1” position 2. Check the following
yNG in “R” position items:
1. Remove contral valve assembly. ¢ Valves fo control line E@
Refer to “ON-VEHICLE pressure (Pressure regu-
2. Check the following items: modifier valve, pilot valve o
» Valves fo control line pressure . ﬁ.”d pilot filter) lencid FlE
{Pressure regulator valve, pres- vg}s epressure solenal
sure modifier valve, pilot valve "
and pilot filter) 3. Disassemble AT
@ Line pressure solenoid valve it ec_ & following @ﬂ_.
SAT493G 3. Disassemble A/T. . (')E'ims- bl
4. Check the following items: . Ti pump ass?tm y
+ Oil pump assembly orque converter
e Torque converter ¢ Reverse clulch assembly MT
 Reverse clutch assembly . Ec')%\t‘ g?'?é%';riisﬁgﬁg
® High clutch assembly assembly
o Low one-way clutch
NG
Y »| 1. Remove controt valve
Check line pressure at idle with selector assembly. Refer to “ON- [EA
tever in “R” position. Refer to “PRES- VEHICLE SERVICE”,
SURE TEST”, AT-62. AT-187.
' 2. Check the following
OK items: RA
* Valves to control line
pressure (Pressure regu-
D] v lator valve, pressure
- modifier valve, pilot valve B3
1. Remove oil pan. N and pilot filter)
2. Check A/T fluid condition. ® Line pressure solenoid
valve
NG OK 3. Disassemble A/T. S
4. Check the following
itemn:
® ¢ Oil pump assembly
| RS
NG
Check again. o1 1. Perform TCM input/
output signal inspection. -
OK 2. If NG, recheck TCM pin =
4 terminals for dara'lag;;$1 or
SATI718 loose connection wit
INSPECTION END harness connector. g
(=4
DX

AT-163 863



TROUBLE DIAGNOSES FOR SYMPTOMS

SATE3BA

SAT493G

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

Or “1” Position

SAT494G

SAT171B

SYMPTOM:
Vehicle does not creep forward when selecting “D”’, “2” or “1”
position.
. : NG .
Check A/T fluid level again. | Refill ATF.
OK
@
B] , l
Chack stall revolution with selector lever in NG% 1. Remove control valve
“D" position. Refer to “STALL TEST”, AT-59. assembly. Refer to
AT-187.
OK 2. Check the following
itemns;
e Valves to control line
4 pressure (Pressure
Check line pressure at idle with selector lever regulator valve, pres-
in "D" position. Refer to “LINE PRESSURE sure medifier valve,
TEST”, AT-62. pilot valve and pilot
filter)
OK NG e Line pressure sole-
4 noid valve
1. Remove control valve assembly. 3. Disassemble A/T.
Refer to AT-187. 4. Check the following
2. Check the following items: items:
® Valves to control line pressure ¢ Qil pump assembly
(Pressure regulator valve, pressure ® Forward clutch
modifier valve, pilot valve and pilot assembly
filter) e Forward one-way
® Line pressure solencid valve clutch
3. Disassemble A/T. ® | ow one-way clutch
4, Check the following item: ® Low & reverse brake
& Oil pump assembly assembly
® Torque converter
DRI NG
1. Remove cil pan. :
2. Check A/T fluid condition.
CK
A 4
. NG -
Check again. p| 1. Perform TCM input/
output signal inspec-
OK tion.
2. If NG, recheck TCM
y pin terminals for

INSPECTION END

AT-164

damage or lcose
connection with har-
ness connector,




TROUBLE DIAGNOSES FOR SYMPTOMS

AT-165

Vehicle speed sensor-A/T (revolution sensor) 8- vehiCIe Canrlot Be started From D.'
Ny .
— -~ Vehicle speed .
- N /" sensor-MTR SYMPTOM:
\ . " . .
Z 1 Shitt solencid valve A | Vehicle cannot be started from D, on Cruise test — Part 1.
Self-diagnosis r Shift solenoid No
start vaive B Is 6. Vehicle Does Not Creep Backward In _,| Go to 8. Vehicle Does Not Gl
- Light “R" Position OK? Creep Backward In “R"”
v Position, AT-163.
es
- Shade y MA
. Does self-diagnosis show damage to Yes> Check damaged circuil.
' saTosarg| | vehicle speed sensorA/T (revolution Refer to “DTC PQ720, =M
sensor), shift solenoid valve A, B or P0O750, PO755 or VHCL
vehicle speed sensorMTR after cruise SPEED SEN:-MTR”, AT-90,
j test? 134, 138 or 156.
% LG
\ No
Y = 4
) _ — NG ) EC
=g Check throttle position senser. Refer to »| Repair or replace throltle
‘ i r ey EC section [“Throttle Position Sensor position sensor.
Throttl t 2}
Mt ASSNEG Y - | (DTC: 0403)", “TROUBLE DIAGNOSIS
rove P - avy FOR DTG P0120"). EE
-\ 3 A OK
intake manifold collector
) Gl
9 '
SAT358H
(\\’\W\%\ Check line pressure at stall point with NG_
C selector lever in “D” position. Refer to 1. Remove control valve
“LINE PRESSURE TEST”, AT-62. assembly. Refer to M
AT-187.
OK 2. Check the following
. itemns:
5 ¥ NG= & Shift valve A
1. Remove cil pan. e Shift valve B
2. Check A/T fluid condition. » Shift solenoid valve A
® Shift solenocid valve B B4,
OK & Pilot valve
y * Pilct filter
1. Remove contral valve assembly. Refer 3. Disassemble A/T,
tc AT-187. 4. Check the following (R
SAT494G| | 2. Check the following items: iterns:
e Shift valve A ® Forward clutch assembly
® Shiit valve B e Forward one-way clutch BR
e Shift solenoid valve A ¢ Low ong-way clutch
e Shift solenoid valve B ® High clutch assembly
* Pilot valve o Torque converter
e Pilot filter & Oil pump assembly Sr
CK oK
A RS
y
Check again. NGV 1. Perform TCM input/ E
output signal inspection.
SAT1718B OK 2. If NG, recheck TCM pin
k4 terminals for damage or A
loose connection with
INSPECTION END harness connector.

865



TROUBLE DIAGNOSES FOR SYMPTOMS

Q/D OFF

Seli-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

(

Throttle positicn switch

N3

L
Intake manifold coltecter

~
N

2 Rl =

866

AT-166

~ Light pedal fully at the specified speed.
Shade Are 7. Vehicle Does Not Creep Forward In No » Goto 7. Vehicle Does Not
“Dr, “2” Or “1" Position and 8. Vehicle Creep Forward In “D”, “2”
: Cannot Be Started From D, OK? Or “1” Position and 8.
SAT344H Vehicle Cannot Be Started
Yes From D,, AT-164, 165.
v
“ . Yes - . .
Does "ECU INPUT SIGNALS" in »| Check inhibitor switch cir-
Data Monitor show damage ta cuit. Refer to “DTC
inhibitor switch circuit? PC705", AT-82.
OR
Does self-diagnosis show damage
to inhibitor switch circuit?
l No
) NG ] .
Check vehicle speed sensor-A/T (revolu- »| Repair or replace vehicle
tion sensor) and vehicle speed speed sensor-A/T (revolu-
SAT3S9H! | sensorMTR circuit. Refer to “DTC PO720 tion sensor) and vehicle
ang VHCL SPEED SEN-MTR”, AT-90, speed sensorMTR circuits.
156.
OK
B] y NG
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
{DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O1207].
OK
y
: NG
1. Remove oil pan. »| 1. Remove contral valve.
SAT171B 2. Check A/T fluid condition, Refer to AT-187.
2. Check the following
¢OK items:
® Shift valve A
1. Remove contro! valve. Refer to AT-187. & Shift solenoid valve A
2. Check the following items: ® Filot valve
& Shift valve A e Piot filter
# Shift solenoid valve A 3. Disassemble A/T.
# Pilot valve 4. Check the following
® Pilot filter items:
& Serve piston assembly
OK OK| e Brake band
“ ® Qil pump assembly
.
. NG .
Check again. »| 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
4 Iterminals for damage or
oose connection with
INSPECTION END harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

10. A/T Does Not Shift: D, — D,

SYMPTOM:
Seli-diagnosis A/T does not shift from D, te D, at the specified speed.
tart
ia Are 7. Vehicle Does Not Greep Forward In No .| Go fo 7. Vehicle Does Not Gt
____________________ Light “D”, “2" Or “1” Position and B. Vehicle "| Creep Forward In “D", “2”
Cannot Be Started From D; OK? Cr “1” Position and 8. P
\ v Vehicle Cannot Be Started A
1 Shade °s From D,, AT-164, 165,
SAT344H - - — Yes — — EM
Does “ECU INPUT SIGNALS" in . Check inhibitor switch cir-
E] - Data Monitor show damage to cuit. Refer to “DTC
inhibitor switch circuit? PO705”, AT-82. [
OR
@ Does self-diagnosis show damage =@
to inhibitor switch circuit?
Throttle position switch No FE.
Qe S e ,
inaks manifold conemor\ I(g)geck throﬂ[[s:rr Eositlior;a sefnlsor.SRefer to NG} Reggir or replace throttle al
© section [*Throttle Position Sensor position sensor.
~ {\\\’\WW/:\ SAT359H) | (DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO1207).
BT
OK
h 4
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. " assembly. Refer to
AT-187. _
v OK 2. Check the following FA
1. Remove control valve assembly. Refer ftems:
to AT-187. L] Shlft valve B UI—QGA
sati71p| | 2 Check the following items: © Shift solenoid valve B
e Shift valve B ® Pilot valve
o Shift solenoid valve B * Pilot filter ER
& Piiot valve 3. Disassemble A/T.
® Pilot filter 4, ‘?hECk the following
items:
OK OK| ® Servo piston assembly ST
* High clutch assembly
e Qil pump assembly BS
r
Check again. NG__ 1. Perform TCM input/ 3T
oK "] output signal inspection.
2. i NG, recheck TCM pin
h terminals for damage or HA
INSPECTION END loose connection with
harness connector.
EL
ITX
AT-167 867



TROUBLE DIAGNOSES FOR SYMPTOMS

Vehicle speed sensor-A/T (revolution sensor)
Vehicle speed sensor-MTR

11. A/T Does Not Shift: D; —» D,

868

AT-168

NN L .
T oo oFF [ Shift solenoid valve A SYMPTOM:
R Shift solenoid valve B e A/T does not shift from D; to D, at the specified speed.
Self diagnosis AT fluid temperature | o A/T must be warm before D, to D, shift will occur.
start sensor
M- -- Light Are 7. Vehicle Does Not Creep Forward In No o Go to 7. Vehicle Does Not
“D”, “2" Or "“1” Pgsition and 8. Vehicle Creep Forward In “D~, "2”
- Shade Cannot Be Started From D, OK? Or “1” Position and 8.
Vehicle Cannot Be Started
i Light Yes From D,, AT-184, 165.
SAT363HC
:
= . . - Yes C
Does self-diagnosis, after cruise »| Check damaged circuit.
test, show damage to any of the Refer to “DTC PO705,
following circuits? PO710, PO720, PO750,
& |nhibitor switch P0755 or VHCL SPEED
# Overdrive control switch SEN-MTR”, AT-82, 86, 90,
e A/T fiuid temperature sensor 134, 138, 156 and 174,
¢ Vehicle speed sensorA/T (revo-
" ) lution sensor)
Throttls position switch ® Shift solencid valve A or B
& W ® Vehicle speed sensor-MTR
}Imake ménifold collector . No
T8 WL == s B /
Check throttle position sensor. Refer to NGV Repair or replace throttle
EC section [“Throttle Position Senser position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO120"].
OK
v
i NG
1. Remove oil pan. p| 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-187.
OK 2. Check the following
y iterns:
SAT1718| | 1. Remove control valve assembly. Refer e Shift valve B
to AT-187 & Overrun clutch control
. oy . valve
E' gr:}fe}cballcg fBoIIowmg flems: & Shift solenoid valve B
& Qverrun clutch control valve ® Pilot vaive
e Shift solenoid valve B * Pilot filter
; 3. Disassemble A/T.
s Pilot valve ;
e Pilot filter 4, Check the following
items:
OK e Servo piston assembly
OK| e Brake band
N e TJorque converter
® Oil pump assembly
A4
. NG )
Check again. » 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TGM pin
¥ terminals for damage or
loose connection with
INSPECTION END harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

E |

~ /]

t’/é

“[ovor]2

start

Seif-diagnosis

12. A/T Does Not Perform Lock-up

N
o)

SYMPTOM:
A A/T does not perform lock-up at the specified speed.
Torque converter clutch
solenoid valve
—— Light Does self-diagnosis show damage to YeSL Check torque converter
torque converter clutch solenoid valve cir- "1 clutch solenoid valve cir-
- Shade cuit after cruise test? ‘cuit. Refer to “DTG
PO740", AT-119.
No
SAT346H
B
y
Check throtile position sensor. Refer to NG_ Repair or replace throttle
EC section [“Throttle Position Sensor "| position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTG P0120"].
OK
A
1. Remove control valve, Refer to AT-187. NGh Repair or reptace damaged
) 2. Check following items: | parts.
Intake manifold collecior\ & Torque converter clutch contral valve
4\\(‘\\“’\% SAT359H| | @ Torque converter relief valve
& Torque converter clulch solenoid valve
® Pilot valve
& Pilot filter
OK
¥
Check again. NG_‘ 1. Perform TCM input/
"| output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or

INSPECTION END

AT-169

loase connection with
harness cennector.

WV

A

IRA

B

S

A

EL

DX

869



870

TROUBLE DIAGNOSES FOR SYMPTOMS

-~

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

AT-170

~lopor)- SYMPTOM:
Seif-diagrosis Engine speed signal A/T does not hold lock-up condition for more than 30 seconds.
start
. . Yes ) .
- Light Does self-diagnosis show damage to » Check engine speed signal
9 engine speed signal circuit after cruise circuit. Refer to “DTC
test? PO725", AT-93.
-~ Shade No
E Y NG
SAT347H| | 1. Remove oil pan. »
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to
¢OK AT-187.
2. Check the following
1. Remove control valve assembly. Refer items:
to AT-187, & Torque converter clutch
2. Check the following items: control valve
e Torque converter clutch control valve e Pilot valve
& Pilot valve e Pilot filter
e Pilot filter 3. Disassemble A/T.
4. Check torque converter
(OK. OK and oil pump assembly.
r
SAT171B - NG :
Check again. »| 1. Pertorm TCM inpul/
output signal inspection.
OK 2. If NG, recheck TCM pin
y terminals for damage or
loose connection with
INSPECTION END harness connecter.
14. Lock-up Is Not Released
SYMPTOM:
Self-diagnosis Lock-up is not released when accelerator pedal is released.
start Does “ECU INPUT SIGNALS” in | €[ Check closed throttle posi-
Data Monitor show damage to | tion switch circuit. Refer to
————————————————————— Light clesed threttle position switch cir- “DTC P1705”, AT-142.
cuit?
OR
i Shade
Does self-diagnosis show damage
to closed throttle position switch
SAT344H circuit?
No
Y
: NG :
Check again. 1. Perform TCM input/
output signal inspection.
OK 2. f NG, recheck TCM pin
v terminals for damage or
loose connection with
INSPECTION END harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

\\'H//

©/D OFF
/ [ \

Self-diagnosis
start

Overrun clutch
solencid valve

15. Engine Speed Does Not Return To ldle

(Light Braking D, — Dj)
SYMPTOM:

¢ Engine speed does not smoothly return to idle when A/T @

shifts from D, to Dj.

m - Light ¢ \Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF. A
-+ Shade e Vehicle does not decelerate by engine brake when shlftmg
_ A/T from “D” to “2” position.
SAT348H =
Does self-diagnosis show damage to Yes_ Check overrun clutch sole-
overrun clutch solencid valve circuit after noid valve circuit. Refer to 1
cruise test? “DTC P1760™, AT-119. LG
No
B ! e
Check throttle position sensor. Refer to NG.; Repair or replace throtile
EC section [“Throttle Position Sensor position sensar.
(DTC: 0403)", “TROUBLE DIAGNOSIS FE
FOR DTC P01207].
ln!ake mann‘oid collector oK @H
Q\H\WW/‘“ SAT359H v )
1. Remove oil pan. NG, 1. Remove control valve L
2. Check A/T fluid condition. assembly. Refer to M
AT-187.
OK 2. Check the following
. r items: AT
1. Remove control valve assembly. Refer * O“l'e"”” clutch control
to AT-187. . "Oa"e utch reduci
2. Check the following items: \jerrun clutch reducing -
# Overrun cluich control valve \(f)ave lutch solenoid A
e Overrun clutch reducing valve ¢ \;err un cluteh solenol
¢ Overrun clutch solenoid valve vave
3. Disassemble A/T. 2
5K 4. Check the following R
SATI71B _ OK|  items:
-~ ® Qverrun clutch assembly
e Oil pump assembly ER
r
Check again. NG 1 1. Perform ToM input ST
output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or RS
loose connection with
INSPECTION END harness connector.
BT
HA
L
DX
AT-171 871
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TROUBLE DIAGNOSES FOR SYMPTOMS

16. Vehicle Does Not Start From D,

"\l Revolution sensor
J - Vehicle speed
— .y sensor-MTR SYMPTOM:
LA Shift solenoid valve A . .
Self-diagnosis Shift solenoid Vehicle does not start from D, on Cruise test — Part 2.
start / / valve B :
- - - - - Light
Does seli-diagnosis show damage to Yes‘ Check damaged circuit.
vehicle speed sensor-A/T (revelution | Refer to “DTC P0O720,
- - Shade sensor), shiit sclenoid valve A, B or PO750, PO755 or VHCL
N vehicle speed sensor-MTR after cruise SPEED SEN-MTR"”, AT-80,
test? 134, 138 or 156.
SATY34FA
No
r
Check again. NG_‘ 1. Perform TCM input/
OK " output signal inspection.
2. If NG, recheck TCM pin
r terminals for damage or
Go to 8. Vehicle Cannot Be Started From loose connection with
D,, AT-165. harnass connector.
17. A/T Does Not Shift: D, — D;, When
Overdrive Control Switch “ON” — “OFF”
Self-diagnosis SYMPTOM:
start A/T does not shift from D, to D; when changing overdrive
Lt control switch to “OFF” position.
——————————————————— ght
Does “ECU INPUT SIGNALS” in | Y€ | Check overdrive control
Shade 5/ Data Monitor show damage to "| switch circuit. Refer to
b overdrive control switch circuit? AT-174.
SAT344H OR

@ Does seli-diagnosis show damage
to overdrive control switch circuit?

No
4

Go to 10. A/T Does Not Shift: D, — Dy,
AT-167.

AT-172



TROUBLE DIAGNOSES FOR SYMPTOMS

18. A/T Does Not Shift: D, —» 2,, When Selector
Lever “D” — “2” Position
Self-diagnosis SYMPTOM:
start A/T does not shift from D, to 2, when changing selector lever @]
from “D” to “2" position.
——————————————————— Light
Does “ECU INPUT SIGNALS" in Yesk Chieck inhibitor switch cir- _ VA
y  Shade Data Monitor show damage to 7| cuit. Refer to “DTC ”
' inhibitor switch circuit? PO705", AT-82.
SAT344H OR B
@ Does self-diagnosis show damage
to inhibitor switch circuit? LE
No
A
G ift: G
o to 2. A/T Does Not Shift: Dy — D, Or
Does Not Kickdown: D, — D,, AT-166.
FE
Gl
19. A/T Does Not Shift: 2, — 1,, When Selector W
Lever “2” — “1” Position
Self-diagnosis SYMPTOM: AT
start A/T does not shift from 2, to 1, when changing selector lever
from “2’"to “1” position.
____________________ nght . Yes FA
= Does “ECU INPUT SIGNALS" in »| Check inhibitor switch cir-
s Data Monitor show damage to cuit. Refer to “DTC ’
—  Shade inhibitor switch circuit? PO705”, AT-82.
OR
@ Does seif-diagnosis show damage
to inhibitor switch circuit?
BR
E] No
’ NG.; 1. Perform TCM input/ ST
Check again. output signal inspection.
2. If NG, recheck TCM pin
lOK terminals for damage or
loose conneclion with [BiS]
INSPECTION END karness connector.
B
| SAT7788
HA
=8
DX

AT-173 - 873



TROUBLE DIAGNOSES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine
Brake

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting
from 2, (1,) to 1,.

Is 6. Vehicle Does Not Creep Backward In | N© .| Go to 6. Vehicle Does Not
“R" Position OK? | Creep Backward In “R"”
Position, AT-163.

Yes

4

Go to 15. Engine Speed Does Not Retumn
To idle (Light Braking D, — D), AT-171.

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttie
Position Switch Circuit Checks)

SYMPTOM: .
O/D OFF indicator lamp does not come on in TCM self-diag-
nostic procedure even if the lamp circuit is good.

DESCRIPTION
Inhibitor switch ¢ Inhibitor swiich
SAT291H Detects the selector lever position and sends a signal to the
TCM.

¢ Overdrive control switch
Detects the overdrive control switch position (ON or OFF) and
sends a signal to the TCM.

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

@\ (@@ﬁ/ ©
3 '
intake manifold collector
SN

& ALY =" s
874 AT-174




TROUBLE DIAGNOSES FOR SYMPTOMS

A

. #wMONTOR «NO FAIL [}]
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 134v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS! SW ON
R POSITION SW OFF

| RECORD
SATD76H

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

CHECK INHIBITOR SWITCH CIRCUIT.
1.

. Select “ECU INPUT SIGNALS”

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

in “DATA MONITOR” mode for
“AST” with CONSULT.

. Read cut “P/N”, “R”, “D", “2"

and “1” position switches mov-
ing selector lever to each paosi-
tion.
Check that the signal cf the
selector lever position is indi-
caled properly.

OR

NG

m CUNNECT
A

I

oM 9] CONNECTOR“

16, 17,18,19, 20
e ——

SATa12I

. Turn ignition switch to “ON”

position. (Do not start engine.)

. Check voltage between TCM

terminals @®, @, @@, (9, @and
ground while moving selector
lever through each position.

Voltage:
B: Battery voltage
0: 0V
Terminal No.
Lever position -

W | @ | @ | @@
PN B 0 0 4] 0
R 0 B 0 0 0
D o] 0] B 0 0
2 0 0 0] B 0
1 0 0 0 0 B

lOK

(Go to next page.)

AT-175

Check the following items:

@ Inhibitor switch (Refer to
“Components
Inspection”, AT-178.)

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

® Harness for short or
open between inhibitor
switch and TCM (Main
harness})

RS

B

HA

(DX

875
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TROUBLE DIAGNOSES FOR SYMPTOMS

% MONITOR = NO FAIL [}]
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 ON

®

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont'd)

P/N POSI SW ON
R POSITION SW  OFF
| RECORD |
SATO76H
OVERDRIVE
ON/OFF >

CONNECT

A€ &

[ Tcm  |olconnectorli
39

e

SAT9441B

CHECK OVERDRIVE CONTROL
SWITCH CIRGUIT.

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 signat of the over-
drive control switch is indicated
properly.
(Overdrive controf switch “ON"
displayed on CONSULT means
overdrive "OFF”.)

OR

NG

@ 1. Turn ignition switch to “ON”

position.
(Do not start engine.)

2. Check voltage between TCM
terminal 39 and ground when
overdrive control switch is “ON"”

and “OFF”.
Switch position Voltage
ON Battery voltage
OFF 1V or less

lOK

(Go to next page.)

AT-176

.| Check the following items:

& COverdrive control switch
(Refer to “"Components
Ingpection”, AT-178.)

* Harness for short or
open between TCM and
overdrive control switch
{Main harness}

® Harness of ground circuit
for overdrive control
switch (Main harness)
for short or open




TROUBLE DIAGNOSES FOR SYMPTOMS

¥z MONITOR ¥ NOFAL [3]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF

ASCD * CRUISE OFF

ASCD * OD CUT OFF
KICKDOWN SW OFF
POWERSHIFT $W  OFF
CLOSED THL/SW ON

W/O THRUP-SW OFF

| RECORD
SAT963H

“/' » N

[ Tcm  JofconnecTor]|

14 21
GY/L W/R

0]
@D

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

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

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

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

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

NG

= SATI45IC

Accelerator Data monitor
pedal condi- | ClOSED | W/O THRU
tion THL/SW P-SW
Released ON OFF
Fully OFF ON
depressed
OR
‘ﬁ. 1. Turn ignition switch to “ON"
A= 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- Terminal No. | Terminal No.
tion @ @
Released Battery volt- 1V or less
age
Fully 1V o less Battery volt-
depressed age
OK

h 4

.| Check the following items:
"| - @ Throttle position switch

Refer to “Components
Inspection”, AT-179.

& Harness for short or
open between ignition
switch and threttle posi-
tion switch (Main har-
ness}

® Harness for short or
open between throtile
position switch and TCM
{Main harness)

Perform self-diagnosis again after driving
for awhile.

NG

OK

) A

INSPECTION END

AT-177

| 1. Perferm TCM input/

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

LG

FG

[FIE

GL

T

877



878
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DISCONNECT

@ E)

lels] [ 111

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

COMPONENT INSPECTION
Overdrive control switch

¢ Check continuity between terminals & and ® .

SAT912H

AN
Inhibitor switch
&Y

LS s

A= Inhibitor switch

ay
» harness connector -

= —,
Wg\@ O,
DISCONNECT

¢
12

SATE85GB

Switch position Continuity
ON No
OFF Yes

Inhibitor switch

1. Check continuity between terminals @ and @ and between
terminals @ and @, & , ® , @, ® , @ while moving manuai

shaft through each position.

Lever position Terminal No.
P 3 —2 @ —@
R @ —@
N D —@ @ —®
D @ —@
2 @ —®
1 ®—®

If NG, check again with manual control cable disconnected

2.
from manual shaft of A/T assembly. Refer to step 1.
3. If OK on step 2, adjust manual control cable. Refer to AT-189.
4. If NG on step 2, remove inhibitor switch from A/T and check
continuity of inhibitor switch terminals. Refer to step 1.
5. It OK on step 4, adjust inhibitor switch. Refer to AT-188.

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

AT-178
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_ﬁ

2]

nlSGDNNECT

‘@

1 8

SATI1SHE

DISCDNNECT

D )
®

[

SAT16HD

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) {Cont’d)

Throttle position switch

Closed throttle position switch (idle position)
o Check continuity between terminals @ and @ .

Accelerator pedal condition Continuity
Released Yes
Depressed No

e To adjust closed throttle position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNQOSIS —

Inspection”).

Wide open throttle position switch

¢ (Check continuity between terminals @ and @ .

Basic

Accelerator pedal condition Continuity
Released No
Depraessed Yes

AT-179

£l
LG
E@
RE
CL
M

FA

RA

A
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Description

® The mechanical key interlock mechanism also operates as a shift fock:
With the key switch turned to “ON”, the selector lever cannot be shifted from “P” {parking) to any other
position unless the brake pedal is depressed.
With the key removed, the selector lever cannot be 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 the ON-OFF operation of the shift lock
solenoid and by the operation of the rotator and slider located inside the key cylinder, respectively. :

Shift Lock System Electrical

Parts Location

S

Stop lamp switch

A
~ASCD cancel

N
JA

Steering colu\mn ;ae\\\/D

< Park position switch

™ Left side™

Shift lock solenoid

A/T device harness
connector
Park position switch

harness connector
Right side

r—

SATI26H
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Wiring Diagram — SHIFT —

IGNITION SWITCH AT-SHIFT-01
ON or START
@l
FUSE )
g 7.5A Bﬁ%CK Refer to EL-POWER. _
) MIA
[103]
J
PIG
=M
PIG LG
[
. ASCD EC
RELEASED ® DEPRESSED | BRAKE
SWITCH
2] =
La/R
| & AT DEVICE L
To EL-ASCD *LGIR—._LGIH{ZLW@Bﬁ T
; B
: SHIFT LOCK
: SOLENOID @ 6D
: n
¥
PARK POSITION
SWITCH
R4

111
B B B B ST
]
141
= =+ = RS
M3 ®Fd §iD
BT
Refer to last page (Foldout page).
R T
- = 3
\EEEEE®®  [emED) HA
| e e e e e e e o '
L,
% : This connactor is not shown in "HARNESS LAYOUT" of EL section.
({24

MATE15A
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Diagnostic Procedure

SYMPTOM 1:
Selector lever cannot be moved from “P” position with

®
key in “ON’’ position and brake pedal applied.

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

e Selector lever can be moved from “P” posmon when key

is removed from key cylinder.
SYMPTOM 2:
Ignition key cannot be removed when
“P” position. It can be removed when

selector lever is set to
selector lever is set to

any position except “P”.

882

Check key interlock cable for damage. NGL Repair key interlock cable.
oK "| Refer to “Key Interlock
Cable™, AT-184.
4
Check selector lever position for damage. NGL Check selector lever. Refer
OK "| to “ON-VEHICLE SER-
VICE — Inhibitor Switch
and Control Cable
Adjustment”, AT-188, 189.
TAl CONNECT A
® CHECK POWER SOURCE. NGL Check the following items:
HS. : 1. Turn ignition switch to “ON” position. | & Hamess for short or
ASCD brake switch )
harness terminal {Do not start engine.) open between battery
2. Check voltage between ASCD brake and ASCD brake switch
E]ﬁ switch harness terminal @ and ground. harness terminal 3}
M3 PG Voltage: Batlery voltage ® Fuse
- ® Ignition switch (Refer to
OK .
EL section.)
o & B .
_ SAT917HF| | CHECK INPUT SIGNAL NG | Check the following items:
—_ {ASCD brake switch). | e Harness for short or
B G S Turn ignition switch to “ON" position. (Do open between AT
H.S. not start engine.) device harness connec-
AT device e Check voltage between A/T device har- tor @ and ASCD brake
hamess terminal ness terminal & and ground. switch harness connec-
l.é'z ‘ ) gg‘z , ) IEE%DI tor @
Brake pedal Vollage e ASCD brake switch
LGR Depressed ov (Refer to “Component
fL Released Battery vollage Check”, AT-186.)
Q) 1 = @-——J iOK
SATY18H
AT-182




TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Diagnostic Procedure (Cont’d)

*& DISCONNECT @
A E®
A/T device harness
connector
Fe careful not & CHECK GROUND CIRCUIT. NG‘ 1. Repair harness or con- @l
p‘;l;‘i‘i’t‘;’,’se 7 1. Turn ignition switch to “OFF” position. " nector.
2. Disconnect A/T device harness connec- 2. Diode
B .
ﬂ [Q] tor. WA
1 S & 3. Check continuity between A/T device
) harness terminal ( and ground.
SATQIOHE EN]
Polarity Continuity
@« NO
@ () YES LG
OK
e
h 4
CHECK PARK POSITION SWITCH. NG | Replace park position
(Refer to "Component Check”, AT-185.) | switch. EE
OK
A 4 .
NG : —1 GL
CHECK SHIFT LOCK SOLENOID. .| Replace shift lock solenoid.
{Refer to “Component Check”, AT-185.) "
oK M

4
Reconnect shift lock harness connector.

r

Turn ignition switch from “OFF” to “ON" FA
position. {Do not start engine.)
RA
v
Recheck shift lock operation. NG_‘ 1. Perform A/T device
o "|  input/cutput signal BR
inspection test.
Y 2. If NG, recheck harmess
INSPECTION END connector connection. 5[
RS
BT
LA
eL
IDX

AT-183 883
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Key Interlock Cable

Steering lock

Slider
Adjuster holder

Rod

Key interlock\

cable \

Casing cap

\;\\ Bracket TCcuntrc;l cable

SAT9Z27H

CAUTION:

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

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

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

SATB02E

AT-184



TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM
Key Interlock Cable (Cont'd)

INSTALLATION
1. Set key interlock cable to steering lock assembiy and instalt
lock piate.
— 2. Clamp cable to steering column and fix to control cable with
band. @l
3. Set control lever to P position.
A
Key interlock
Steering cable
lock y
¢ SATOEIF EM
\ 4. Insert interlock rod into adjuster holder.
- Key interlock rod \\ ﬂ:.@
\;'_r’ -
E@
FE
GL
5. Install casing cap to bracket.
s Wi

6. Move slider in order to fix adjuster holder to interlock rod.

FA
RA
SAT805E
. SCONNECT Ty DISCONNECT component cheCK @E
4 & & SHIFT LOCK SOLENOID
o device eclor phif lock solenoid e Check operation by applying battery voltage to A/T device har- §T
| ness terminal & and shift lock solenoid harness terminal & .
8 RS
BT
SAT920H
RIA

on SISCONNECT PARK POSITION SWITCH
‘-‘ﬁ. DISCONNECT .’& SCONKE o  Check continuity between A/T device harness terminal @ and
- EE} - E D park position switch harness terminal @ . B

AT device Park position switch
harness connector hamess connector
D:E I:H:l Condition Continuity
1 [ When selector lever is set in “P" posifion and sel [OX
(D) en selector gver is setin position and selec- Yes g
B L tor lever button is released
@ Except above No

SAT921H

AT-185 885
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Component Check (Cont'd)

ASCD BRAKE SWITCH

E DISCONHEET ] l .
Ts. e Check continuity between terminals M and @ .
ASCD brake switch harness
connector Condition Continuity
201 When brake pedal is depressed No
When brake pedal is released Yes
[l Check ASCD brake switch after adjusting brake pedal — refer
to BR section (“Adjustment”’, “BRAKE PEDAL AND
== satezoHk| BRACKET™). .

AT-186



ON-VEHICLE SERVICE

REMOVAL

o

\\\\\R Control Valve Assembly and Accumulator

1. Drain ATF from transaxle.

SIS\
/%\\ 2. Remave oil pan and gasket.
@l

o
-

<
( ——/
SATO31J EM
3. Disconnect A/T solenocid harness connector.
LG
EC
Fle
CL

4. Remove stopper ring from terminal cord assembly harness T

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

terminal body . case by pushing on terminal body.

/

[FA

SATI950

(53

6. Remove control valve assembiy by removing fixing bolts O, ® g3
Unit: mm {in) and @.

® S5bolts § = 40 (1.57) Bolt length, number and location are shown in the illustration.
® 6hbolts ¢ = 33 (130} e Be careful not to drop manual valve and servo release ST
® 2bolts @ = 435(1.713) accumulator return spring.
7. Disassemble and inspect control valve assembly if necessary.
Refer to AT-218. RS
B
(FA
gl
1o

SATOD4F|

AT-187 887



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

AN (Cont’d)

N gg:"g‘ﬁ;zje\ — 8. Remove servo release and N-D accumulators by applying
/ iy v N - compressed air if necessary.

Z 'Y

¢ Hold each piston with a rag.

INSTALLATION
e Set manual shaft in Neutral, then align manual plate with

groove in manual valve.
e After installing control valve assembly, make sure that
selector lever can be moved to all positions.

Revolution Sensor Replacement

1. Remove under cover.
2. Remove revolution sensor from A/T,
3. Reinstall any part removed.

e Always use new sealing parts.

AATE91

Inhibitor Switch Adjustment

1. Remove control cable from manual shaft.
2. Set manual shaft in “N” position.
3. Loosen inhibitor switch fixing bolis.

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

5. Reinstali any part removed.
6. Check continuity of inhibitor switch. Refer to AT-85.

SAT404F

838 AT-188




ON-VEHICLE SERVICE

(1.20 - 1.50 kg-m,
8.7 - 10.8 fi-Ib)

Control cable %

SAT782

Control Cable Adjustment

Move selector lever from the “P” position to the “1” position. You
should be able to feel the detents in each position. If the detents
cannot be felt or the pointer indicating the position is improperly
aligned, the contro! cable needs adjustment.

1.

Place selector lever in “P” position.

2. Loosen control cable lock nut and place manual shaft in “P”
position.

CAUTION:

Turn wheels more than 1/4 rotations and apply the park lock.

3. Pull control cable in the direction of the arrow shown in the
illustration by specified force.

Specified force: 9.8 N (1.0 kg, 2.2 Ib)

4. Tighten control cable lock nut.

5. Move selector lever from “P” to “1” position again. Make sure
that selector lever moves smoothly.

¢ Make sure that the starter operates when the selector
lever is placed in the “N” or “P” position.

¢ Make sure that the transmission is locked properly when

the selector lever is placed in the “P” position.

Differential Side Oil Seal Replacement

1.
2.

Remove drive shaft assembly. Refer to FA section (“Removal”,
“FRONT AXLE — Drive Shaft™).
Remove oil seal.

install il seal.
Apply ATF before installing.
Reinstall any part removed.

AT-189

LG
EC
Fe
CL
WY

FA

BR

ST

RS

BT

bIA

EL

889



REMOVAL AND INSTALLATION

Removal

CAUTION: _

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

Be careful not to damage sensor edge.

Qil charging
Transaxle pipe
Crankshaft position sensor {OBD) AAT894

Remove battery and bracket.
Remove air cleaner and resonator.
Disconnect terminal cord assembly harness connector and
inhibitor switch harness connectors.,
Disconnect harness connectors of revolution sensor, ground
and vehicle speed sensor.
Remove crankshaft position sensor (OBD) from transaxle.
Remove LH mounting bracket from transaxle and body.
Tighten LH mounting bracket bolts to the specified torgue.
Refer to EM section {(“"ENGINE REMOVAL”).
Disconnect control cable at transaxie side.
Drain ATF.
Remove drive shafts. Refer to FA section (“Removal”,
“FRONT AXLE — Drive Shaft”).

. Disconnect ¢il cooler piping.

. JRear ;1 <y . Remove starter motor from transaxle.

«v;if;_ff plate 7 sl . Support engine by placing a jack undP:r oil pan.

C : ~IJ Do not place jack under oi! pan drain plug.

. Remove center member.
Tighten center member bolts to the specified torgue. Refer to
EM section (“ENGINE REMOVAL").

. Remove rear cover piate and bolts securing torque converter
to drive plate.
Tighten rear plate cover bolts 10 the specified torque. Refer to
EM section (“OIL PAN™),
Rotate crankshaft for access to securing bolts.

156. Support transaxle with a jack.
16. Remove bolts fixing A/T to engine.
17. Lower transaxle while supporting it with a jack.

890 AT-190



REMOVAL AND INSTALLATION

Installation
¢ Drive plate runout
CAUTION:
Do not allow any magnetic materials to contact the ring gear
teeth. @li
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK"). ' A
If this runout is out of allowance, replace drive piate and ring
gear.
SATY77H EM
® When connecting torque converter to transaxle, measure dis-
tance “A” to be certain that they are correctly assembled. LC
Distance “A™":
19 mm (0.75 in) or more
&G
FIE
CL
e Install bolts fixing converter to drive plate. T
¢ With converter installed, rotate crankshaft several turns to
check that transaxle rotates freely without binding.
|
[FA
RA
® AT to engine e Tighten bolts securing transaxie. BiR
® Engine to A/T e Tighten LH mounting bracket bolts to the specified torque.
D g Refer to EM section (“ENGINE REMOVAL”).

e Tighten center member bolts to the specified torque. Refer to ST
EM section (“ENGINE REMOVAL").
¢ Tighten rear plate cover bolts to the specified torque. Refer to

EM section (“OIL PAN™), RS
Bolt No. Tlllg;t‘i:é"?nmfﬁ;f ¢ mm (in) -
@5 AATEGS @ 39-49 (4.0 - 5.0, 29 - 36) 45 (1.77)
@ 30- 36 (3.1- 37, 22 - 27) 30 (1.18) A
@ 30- 36 (3.1-3.7,22 - 27) 40 (1.57)
@ 74 - 83 (1.5 - 8.5, 54 - 61) 45 (1.77)
® 30 - 36 (3.1- 37, 22 - 27) 80 (3.15) EL
® 30 - 36 (3.1 - 3.7, 22 - 27) 65 (2.56)
)4

¢ Reinstall any part removed.

AT-191 891



REMOVAL AND INSTALLATION

SATE38A

892

Instaliation (Cont’d)

Check fluid tevel in transaxle.
Move selector lever through ali positions to be sure that tran-

saxle operates correctly.

With parking brake applied, rotate engine at idling. Move selec-
tor lever through “N” to “D", to “2”, to “1” and to “R” position.
A slight shock should be feit by hand gripping selector each
time transaxle is shifted.

Perform road test. Refer to AT-63.

AT-192



MAJOR OVERHAUL

SEC. 3112313327381

Differential side
bearing adjusting shim%—

3 113 - 127
Pinion mate gear thrust washer

{(11.5 - 13.0, 83 - 94) ®
Pinion mate gear /@
Pinion mate shaft /’
Lock pin Q \? Differential side

bearing

Side gear
Side gear thrust washer % 3, \
Ditferential Final gear
Speedometer drive gear case Q B
- @
Differential side bearing 1

—
7 - 11
(0.7 - 1.1,
&1 - 95)
g
Gasket
[0 18- 21 (1.8 - 21,13 - 15) _
49 - 6.8 Seal ring
X 05 - 07, 43 - 61) 4.9 - 6.8 {0.5 - 0.7, 43 - 61) X] 7. [G)]
’ Oil pump cover
Speedometer pinion—\ ) _ Baffle plate
A Inner gear
i ' \ Quter gear
‘ O-ring §29 >

Qil pump housing
Cil sea]QSea! lip
Input shaft

Clip 0-ring e

Difterential lubricant tube

Qil pump assembly

Converter housing
Dittarential side cil seal

(X1

Torque converter
[O] 44 - 59 (4.5 - 6.0, 33 - 43)

: Nem (kg-m, in-1b)
[ : N-m (kg-m, fi-Ib)
(&E>: Apply ATF.
A () : Apply petroleurn jelly.
¥ : Select with proper thickness,

S5AT948I

AT-193

A

EM

LC

EC

FE

ClL

MT

FA

BR

RS

FA

EL
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MAJOR OVERHAUL
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AJOR OVERHAUL

Quter diameter of thrust washers

Item Quter diameter
number mm (in)
@* 76.0 (2.992)
®yx 80.0 {3.150)
% : Select proper thickness ©
® ® 1

T | PR

T — =

o

Locations of Adjusting Shims, Needle
Bearings, Thrust Washers and Snap Rings

Outer and inner diameter of needle bearings

ltem Quter diameter | Inner diameter
number mm {in) mm (in}
& 49.8 (1.961) 35.2 {1.386)
® 41.8 (1.548) 23.1 (0.909)
© 70.0 (2.758) 50.0 (1.9689)
® @ () 50.9 (2.004) 31.2 (1.228)
® 51.0 (2.008) | 33.1 {1.303)
0 [ ® 49.8 (1.961) | 352 (1.386)
@ 56.5 (2.224) 34.9 (1.374)
® 87.0 (3.425) 69.0 (2.717)
O] 50.6 (1.992) 34.7 (1 366)

/0

Outer diameter of snap rings

Cuter & inner diameter of bearing races,
adjusting shims and adjusting spacer item Cuter diameter
Item Outer diameter | [nner diameter number mm_(in)
number mm (in} mm (in) @ 150 (5.91)
o* 51.0 (2.008) | . 36.0 (1.417) ® 119.1 (4.689)
@* 38.0 (1.496) 28.1 (1.1086) @ 182.8 (7.197)
@* 75.0 (2,953} 68.0 (2.677) ® 1448 (5.701)
98.0 (3.858) 91.0 (3.583) ® 173 8 (6.843)
W : Sefect proper thickness @ 133.9 (5.272)

AT-196
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MAJOR OVERHAUL

Qil Channel

High clutch pressure Torque converter pressure (Lock-up released}

Torque converter Oil pump discharge hole Torgue converter pressure {Lock-up applied}

pressure
{Lock-up released) Reverse clutch pressure

Servo release accumuiator
shoulder pressure

Qil pump
assembly )
Qil pump suction hole
Reverse Oil cooler tube (IN)
clutch

pressure

Differential lubricant hole

Servo release
accumulatar
back pressure
{Reverse clutch
pressure}

Servo 4th apply
chamber pressure

Servo 2nd apply
chamber pressure

suction hole
Servo 3rd release

— Oil pump discharge hole
chamber pressure

High clutch pressure

— Torque converter
pressure
{Lock-up applied) N-D accumulator shoulder pressure
Overrun clutch pressure (Line pressure)

Low & reverse brake pressure

d
Forward clutch pressure N-D accumulator back pressure
(Servo 4th apply chamber pressure)

0Oil coaler tube (OUT) hole

Forward clutch pressure Qil cocler tube {IN} hole

Overru
n clutch pressure Torgue converter pressure

{Lock-up released)

Torque converter pressure
{Lock-up applied)

High clutch
pressure

. [
LOiI pump discharge hole z
Low & reverse brake Qif cooler (IN} hole pressure
pressure Reverse clutch pressure
Differential lubricant Oil pump suction hole
hole

AAT307

L Line pressure

AT-197
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DISASSEMBLY

1. Drain ATF through drain plug.
2. Remove torque converter.
SAT008D
3. Check torque converter one-way clutch using check tool as
shown at leit.
a. Insert check tool into the groove of bearing support built into
one-way clutch outer race.
b. When fixing bearing support with check tool, rotate one-way
cluteh spline using screwdriver.
\ c. Check that inner race rotates clockwise only. If not, replace
\\ torque converter assembly.
AN
AN
\ ~
‘ Bend a wire and use
T it as a check tool.
g ':—L‘L‘/Approx. 3.0 (0.118)
o [Bend a 1.5 (0.059) dia.
2 wire in half.]
= S\ Quter race
g ! § “.- TR \
26 LSS N
Approx. el i ]
15 (0.59) A — ;
Inner race 4 -.
Unit: mm (in) One-ay clutc
SATO09D
‘it aharging pe 4. Remove oil charging pipe and oil cooler tube.
h'- P '.: 2|\ Washer
o) [ HERE 1N
T S
//[L!:\ POIA
U A
Z
O-ring 0il cooler
Washa tube
SAT411HA]
:u/ ~ ] 5. Set manual shaft to position “P”.
’p _ 7 = | 'IJ 6. Remove inhibitor switch.
¢ e\
‘ C@ﬁ O\ «m
8.% N NE X
N \Lk, S,
@N IXC 2N €
P 7S SV =Y
(== AR Am——
& Control'_._:@,'_Manual shaf{%tﬂ‘i—r—fﬂh
cable T sATR23d

AT-198



DISASSEMBLY

SATOO3F|

Unit: mrm (in)
@ Sbolts § = 40 (1.57)
® 6bolts £ = 33 {1.30)
@® 2bolts ¢ = 435(1.713)

SATO04F

—

Vil

Stopper ring \\

/S

. Terminal body

(]
- b g4
L\

—
A/T solenoid
= harness

/ / / //SAT(HSD

Terminal hody

I

SATO16D

b.

C.

Remove oil pan and oil pan gasket,

Do not reuse oil pan bolts.

Check foreign materials in oil pan to help determine causes of
malfunction. If the fluid is very dark, smells burned, or contains
foreign particles, the frictional material (clutches, band) may
need replacement. A tacky film that will not wipe clean indi-
cates varnish build up. Varnish can cause valves, servo, and
clutches to stick and can inhibit pump pressure.

If frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”, “ENGINE
COOLING SYSTEM”).

Remove control valve assembly according to the following pro-

cedures.
Remove control valve assembly mounting bolts (D, X and @.

Remove stopper ring from terminal body.

Push terminal body into transmission case and draw out sole-
noid harness.

AT-199
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DISASSEMBLY

Martual valve

SATOO5F

Return spring
servo release accumulator piston

N-D accumulator piston

Servo release accumulator piston

/ w@%)/// SATO19DA

f

H Lo 1M
N-D accurnulator pisten ¢
L ie

:U:Z Lﬁ“ﬂmﬂ[‘:‘lﬂ“ I,;iSAT;2OD

Contact surface

Contact
surface

7>

- J
Servo release accumulator piston }\SAT@SDA

10. Remove manual valve from control valve assembly.

11, Remove return spring from servo release accumulator piston.

12. Remove servo release accumulator piston with compressed
air. .
13. Remove O-rings from servo release accumulator piston.

14. Remove N-D accumulator piston and return spring with com-
pressed air.
15. Remove O-rings from N-D accumulator piston.

16. Check accumulator pistons and contact surface of transmis-
sion case for damage.
17. Check accumulator return springs for damage and free length.

AT-200



DISASSEMBLY

18. Remove lip seals.

Lip seals
(4 pieces)

Gi

[RA

19. Remove L & R oil tube and oil sleeve.

LC

EC

FlE

rn
L

L & R oil tube

SATB62HA

20. Remove converter housing according to the following proce-
dures. M

a. Remaove converter housing mounting bolts.
b. - Remove converter housing by tapping it fightly.
FA
¢. Remove O-ring from differential oil port. ElE]
> N
A \L SAll
:'#'l X7 ) ii‘f
AN :',’/ GIBN
S N
ﬁ\\ SIERTCY BT
b2
21. Remove final drive assembly from transmission case. A
Final drive
assembly
El
Io¢

AT-201 901
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DISASSEMBLY

KVv38105450
(J34286)

| X Bk
Eee e

N SATD10FB

case.

f““\\ »

*: Select correct thickness. _\ﬁ

SATO31D

Kv38105450
(434286)

SAT032D

~Qil tube

SAT230FA

sion case.

housing.

¢ Be careful not to damage case.

AT-202

22. Remove differential side bearing outer race from transmission

23. Remove differential side bearing adjusting shim from transmis-

24. Remove differential side bearing outer race from converter

25. Remove oil seal with screwdriver from converter housing.

26. Remove oil tube from converter housing.



DISASSEMBLY

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

SAT225F

b. Remove oil pump assembly, baffle plate and gasket from trans-

Qil pump ..
mission case. LG

assembly

SATO12F

c. Remove thrust washer and bearing race from oil pump assem- T
@/Bearing race bly

@/-Thrust washer
L
Y-

L

A

SATO13F

28. Remove brake band according to the following procedures. 37
a. Loosen lock nut, then back off anchor end pin.

e Do not reuse anchor end pin.

o)
RS
BT
SATO14FA
, = issi [HA
5 Brake band b. Remove brake band and strut from transmission case.
N
e /=1
N P .‘ ) E
) e
- %2«4 DX
SNGE T Y RE U
s S
> Strut /) e
SATI96F

AT-203 903
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DISASSEMBLY

40 - 50 (1.57 - 1.97)
——e

Unit; mm (in}
SAT039D)

SATO40D,

Input shaft assembly

SATH66F

Needle bearing~" ‘

c5 |
il B e

Needle b |
bearing P e

SATSE7F

e To prevent brake linings from cracking or peeling, do not
stretch the flexible band unnecessarily. When removing
the brake band, always secure it with a clip as shown in

the figure at left.
Leave the clip in position after removing the brake band.

c. Check brake band facing for damage, cracks, wear or burns.

29. Remove input shaft assembly (high clutch) and reverse clutch
according to the following procedures.
a. Remove input shaft assembly (high clutch) with reverse clutch.

b. Remove input shaft assembly (high clutch) from reverse
clutch.

¢. Remove needle bearings from high clutch drurh and check for
damage or wear,

AT-204



DISASSEMBLY

High clutch hub
@From 5UN
LRI

1%

gear

SATS68F

Frent sun gear

High clutch hub\@

Needle bearing

SATO20F

el

SAT046D)|

d.

€.

f.

30. Remove needle bearing from transmission case and check for

31. Apply compressed air and check to see that low and reverse

32. Remove low one-way clutch and front planetary carrier assem-

a.

Remove high clutch hub and front sun gear from transmission

case.

Remove front sun gear and needle bearing from high clutch

hub and check for damage or wear.

Remove bearing race from front sun gear and check for darm-

age or wear.

damage or wear.

brake operates.

bly according to the following procedures.

Remove snap ring with flat-bladed screwdriver.

AT-205

@i

HIA

T

FA

0O

BR

ST

RS
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DISASSEMBLY

Approx. 3 mm {0.12 in} dia.

Cut these areas \a

AATE8Y

S /Screwdrwer

SATO22F

Front planetary carrier

Low and reverse
brake piston
and retainer

SATO23F

Spring retainer

b. Remove low one way clutch with a hook made of wire.

C.

d.

€.

Remove snap ring with flat-bladed screwdriver.

Remove front planetary carrier with fow and reverse brake
piston and retainer.

Remove tow and reverse brake spring retainer.
Do not remove return springs from spring retainer.

AT-206



DISASSEMBLY

f. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

Low one-way clutch

Gl
WA
SAT048D) =M
Low and reverse g. Remove needle bearing, low and reverse brake piston and
brake piston i .
g reramer retainer from front planetary carrier. LG
=G
Front planetary
carrier Black side
Needle bearing l"' )
_i.
SATO24F ©|L
Clearance h. Check front planetary carrier, low one-way cluich and needle I
bV

bearing for damage or wear.
i.  Check clearance between planetary gears and planetary car-

L

rier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)

Allowable limit: =A
0.80 mm (0.0315 in) v
Replace front planetary carrier if the clearance exceeds allow-
able limit. B

SATO25F

0,

33. Remove rear planetary carrier assembly and rear sun gear g3
according to the following procedures.
a. Remove rear planetary carrier assembly from transmission

case. i
29

SAT026F

A

b. Remove rear sun gear from rear planetary carrier.
Rear sun gear
Take care of its directicn.

=l

Rear planetary carrier

[574

SATO27F

AT-207 | 907
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DISASSEMBLY

cartier

Needle beanng@* =
Rear planetary ,:
P &y Black side

Needie bearmg\. ' T —p=

SAT028F

Clearance
]

/‘ Feeler gauge

SATO54D)

Rear internal gear

Forward clutch hub

SATO29F

Overrun .clutch hub

SATO30F

Overrun cluich hub

Needle bearing

SATO31F

C.

34.

Remove needle bearings from rear planetary carrier assembly.

Check rear planetary carrier, rear sun gear and needle bear-

ings for damage or wear,
Check clearance between pinion washer and rear planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm {0.0079 - 0.0276 in)

Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds allow-

able limit.

Remove rear internal gear and forward ciutch hub from trans-
mission case.

35. Remove overrun clutch hub from transmission case.

36. Remove needle bearing from overrun clutch hub and check for

damage or wear.

AT-208



DISASSEMBLY

37. Remove forward clutch assembly from transmission case.

SATO32F

Black side 38. Remove needle bearing from transmission case.
Needle bearin i .L@
—p éiég

SATO33F

39. Remove output shafl assembly according to the following pro- .
cedures. [
a. Remove side cover bolts.

¢ Do not mix bolis (& and @.
e Always replace bolts (& as they are self-sealing bolts.

[FA

AATBS0

b. Remove side cover by lightly tapping it with a soft hammer. 33
e Be careful not to drop output shaft assembly. It might
come out when removing side cover.

¢. Remove adjusting shim.

SAT440D)|

AT-209 909
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DISASSEMBLY

Soft
hammer

SATO81D

d. Remove output shaft assembly.

e |f output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

e. Remave needle bearing.

40. Disassemble reduction pinion gear according to the following

procedures.
a. Set manual shaft to position “P” to fix idler gear.
b. Unlock idler gear lock nut using a pin punch.

c. Remove idler gear lock nut.
® Do not reuse idler gear lock nut.

AT-210



DISASSEMBLY

d. Remove idler gear with puller.

ST271800C
(J25726-A)

{_ 1
T

m
[T
W\t

e. Remove reduction pinion gear.

\ f.  Remove adjusting shim from reduction pinion gear. e
- Q
EG
Ad_iusting
shim FE
CL
SATS16D
41. Remove return spring from parking shaft with screwdriver. i
42, Draw out parking shaft and remove parking pawl from trans- MIT
mission case.
43. Check parking pawl and shaft for damage or wear.
[
RA
SATO29F
44. Remove parking actuator support from transmission case. B
45. Check parking actuator support for damage or wear.
S
RS

46. Bemove side oil seal with screwdriver from transmission case.

[B)S

SATO40F

AT-211 911
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REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. 319 64 - 7.5 Nem
{0.65 - 0.76 kg-m,

56.4 - 66.0 in-b)
Qil seal ':d ¥
!
. &‘ R J’
e L "I
\ " Detent spring

ﬁ D/ Retaining pin g9
Retaining pin @

Parking rod

Parking rod plate

SAT451HA

REMOVAL
1. Remove detent spring from transmission case.

SAT042F

2. Drive out manual plate retaining pin.

ST23540000
(J25689-A)

4. Remove parking rod plate from manual shatt.
5. Draw out parking rod from transmission case.

5723540000
(J25683-A)

Ry

//\Parking od} \< 1

Manual 2, C3 N T
ShaﬁY@C “\\‘\“’él ° Q\SOAfl'UdéFB

AT-212

3. Drive and pull out parking rod plate retaining pin.




REPAIR FOR COMPONENT PARTS

SATO49F

SATO44F)

ST25710000
(J25689-A)

=

Kv32101000

SATO45FB

Manual Shaft (Cont'd)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission

case.
8. Remove manual shaft oil seal.
INSPECTION
e Check component parts for wear or damage. Replace if nec-
essary.
INSTALLATION

1. Install manual shaft oil seal.
e Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

AT-213

WA

EM]

LG

L

DX
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REPAIR FOR COMPONENT PARTS

Parking rod plate

Parking rod

3 mm (.12 in)
Retaining pin

SATO34J

ST23540000
{J25689-A)

ZN

© Approx.
3 mm

{0.12 in)
Retaining pin

SATO47FB

SAT042F

Manual Shaft (Cont’d)

5. Install parking rod to parking rod plate.
6. Set parking rod assembly onto manual shaft and drive retfain-

ing pin.
e Both ends of pin should protrude.

7. Drive manual plate retaining pin.
¢ Both ends of pin should protrude.

8. Install detent spring.

Oil Pump

61 - 95 in-Ib) -

SEC. 313
Oil pump cover
7-11 N-m
(0.7 - 1.1 kg-m,

: Seal ring 39 ®

Outer gear
Inher gear \

Oil purmnp housing

Oil seal 39

O-ring @

: Apply ATF.

(F) : Apply petroleum jelly.

SATOSOFC

AT-214



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

DISASSEMBLY
1.  Remove seal rings.

SATG99H

2. Loosen bolts in a crisscross pattern and remove oil pump
cover. LG

SATO51F

3. Remove inner and outer gear from oil pump housing. NI
|

SAT092D

4. Remove O-ring from cil pump housing. BR

SATO83D

5. Remove oil pump housing oil seal.

SAT084D

AT-215 915



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)
INSPECTION

Oil pump housing, oil pump cover, inner gear and outer
gear

916

Oil pump
housing

Dial gauge
/
Span (180 mm
(7.09 In)]

Outer
Inner gear gear

% Measuring points

SAT095D

SAT096D

Clearance

B

’ Seal ring

SATO97D

Check for wear or damage.

Side clearance

Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured
values should be within specified positions.
Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in)
If clearance is less than standard, select inner and ouler gear
as a set so that clearance is within specifications.
Inner and outer gear:
Refer to SDS, AT-288.
If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.

Measure cléarance between outer gear and oil pump housing.
Standard clearance:
0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit:
0.181 mm {0.0071 in)
If not within allowable limit, replace whole oil pump assembly
except oil pump cover.

Seal ring clearance

Measure clearance between seal ring and ring groove.
Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in})
Allowable limit:
0.25 mm (0.0098 in)
If not within allowable limit, replace oil pump cover assembly.

AT-216



REPAIR FOR COMPONENT PARTS
Oil Pump (Contd)

ASSEMBLY
/ 1. Install oil seal on oil pump housing.
ST33400001 ' @l
{J26082)
WA
SATOO0DB EM
2. Install O-ring on oil pump housing. _
e Apply ATF to O-ring. LG
G
FE
GL
SATOS3D
Inner gear 3. Install inner and outer gears on oil pump housing. Nl
e Be careful of direction of inner gear. "

Quter gear

[FA
Qil pump housing
SAT092D)
4. Install oil pump cover on oil pump housing. BlE]

a. Wrap masking tape around splines of oil pump cover assem-
bly to protect seal. Position ail pump cover assembly on oil
pump housing assembly, then remove masking tape. ST

b. Tighten boits in a crisscross pattern.

:7 =11 N'm (0.7 - 1.1 kg-m, 61 - 95 in-lb)

SATOS1F

5. Install new seal rings carefully after packing ring groove with
petroleum jelly.

e Do not spread gap of seal ring excessively while install- L
ing. The ring may be deformed. i

SAT699H

AT-217 917



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

@ 7 -9 (0.7 - 0.9, 81 - 78)

X

3.4 - 44
{0.35 - 0.45,

- ow

(5 pieces)

@] 7-9(07- 089 61 - 78)

@] : Nem (kg-m, in-lb)

SATO61)
@ Oitl strainer @ Oil cooler relief valve spring @ Pilot fifter
@ O-ring Check ball ) Separating plate
& Stopper ring Separating plate (5 Steel bail
@ Terminal body (9 Support plate (® Control valve upper body
® O-rings a Steel ball
@& Contro! valve lower body 1@ Control valve inter body
DISASSEMBLY
Disassemble upper, inter and lower bodies.
Bolt length, number and location:
Bolt symbol ® © @ (&) ®
Bolt length “¢”  mm (in) | 135 | 58.0 | 400 | 66.0 | 33.0 | 78.0
EEE i {0.531) [ (2.283) | {(1.575) | (2.598) 1 (1.299) | {3.071)
Number of boits 6 3 6 1 2 2

f: Reamer bolt and nut.

018 AT-218




- REPAIR FOR COMPONENT PARTS

Control Valve Assembiy (Cont’d)

Nut @H
Lowear body
(& Bolt o i A
-
= Inter body E.M
M Upper body
%/ LG
Support ‘j
plate -& EC
, (f> Reamer
Section Y—-Y bolt
Section Z-Z FlE
satosor; GL

_ a. Remove bolts (@), @ and nut (O and remove oil strainer from T
or control valve assembly. I

strainer

A
[RI2)
AAT/B0D
Sclenoid ¥ b. Remove solenoid valve assembly and line pressure solenoid g
assembly — valve from control valve assembly.
§r
RS
. ﬁ’m— B > @ @T
Line pressure Spring ;
solenoid SATOBF
c. Remove O-rings from solenoid valves and terminal body. FIA
Q-ring
=
- [B):4

A
Fr g
o
¢y

Terminal
body ,
AL

SATO63F

AT-219 919
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REPAIR FOR COMPONENT PARTS

Inter body
Upper body

SAT432D

Accumulator
m support plate

Section A—A

Lower body
Inter & upper bodies
SAT1090
Check ball Line pressure
relief valve A

spring

SAT110D)

Inter body

Separating
plate and
gaskets

Upper body

SATOBSH

Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts (b, & and nut

e.

f.

g.

h.
.

Remove inter body from lower body.

Turn over lower body, and remove accumulator support plate.

Remove bolts (&), separating plate and separating gasket from
lower body.
Remove steel balls and relief valve springs from lower body.

Be careful not to lose steel balls and relief valve springs.

Remove inter body from upper body.

AT-220



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

& 5 balls

SATMZH

SATO67F

SATS50G

SATE51G

Shift solenoid valve B

Shift solenoid vaive A

clutch sclienaid
valve

W Torgue converter

Overrun clutch solenaid valve

Line pressure
solenoid valve

AATEA0

J-

Check to see that steel balls are properly positioned in inter
body and then remove them.

e Be careful not to lose steel balls.

k. Check to see that steel balls are properly positioned in upper

body and then remove them.

# Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies
e Check to see that retainer plates are properly positioned in
lower body. _

e Check to see that retainer plates are properly positioned in
upper body.
¢ Be careful not to lose these parts.

Oil strainer
e Check wire netting of cil strainer for damage.

Shift solenoid valves “A” and “B”, line pressure
solenoid vaive, torque converter clutch solenoid valve

and overrun clutch solenoid valve
e Measure resistance. Refer to “Components Inspection”,
AT-118.

AT-221
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REPAIR FOR COMPONENT PARTS

o
=]
eT
=2
8%
<0
as|
¢ (Length)
SAT138D
® 5 balls
SATO6?F
Upper inter
separating
gasket
Separating
plate
Upper
separating
gasket
SATO72F
Separating
plate &
gasket
Reamer bolt @
Upper hody
Reamer
bolt ()
Washer

SATO73FA

Pilot filter

SATO74F

Control Valve Assembly (Cont’d)
Oil cooler relief valve spring

e (Check springs for damage or deformation.
e Measure free length and outer diameter.

Inspection standard:

Unit: mm (in)
Part No. { D
31872-31X00 17.02 (0.6701}) 8.0 (0.315)

ASSEMBLY

1. Install upper, inter and lower body.
a. Place ail circuit of upper bady face up. Install steel balls in their

proper positions.

b. Install upper separating gasket, upper inter separating gasket
and upper separating plate in order shown in ilfustration.

c. Install reamer bolts (© from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets as

a set.

d. Install pilot filter.

AT-222



REPAIR FOR COMPONENT PARTS

® 5 balls

Upper body
Reamer bolt (f)

SATO76FA

Check ball Line pressure
relief valve A
spring

Section A—A

SAT110D

Lower separating
gasket

Lower separating
plate

Lower separating
gasket

SATO77F

& Support plate

SATO78FA

Control Valve Assembly (Cont’d)

e.

h.

j.

Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

Install inter body on upper body using reamer bolts () as
guides.
Be careful not to dislocate or drop steel balls.

Install steel balls and relief valve springs in their proper posi-
tions in lower body.

Install lower separating gasket, inter separating gasket and
lower separating plate in order shown in illustration.

Install bolts (& from bottom of lower body. Using boits (&) as
guides, install separating plate and gaskets as a set,
Temporarily install support plates on lower body.

AT-223
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T

A
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REPAIR FOR COMPONENT PARTS

Lower body

Reamer

bolt ()

Inter and
upper bodies

SAT126DA

Control Valve Assembly (Cont’d)

k. Install lower body on inter body using reamer bolts (£ as
guides and tighten reamer boits () slightly.

2. Install O-rings to solencid valves and terminal body.

e Apply ATF to O-rings.

SATOE3F
3. Install and tighten bolts.
Bolt length, number and location:
Bolt symbol @ ® © @ ® 0]
Bolt length “¢”
@E 0 mm{in)| 135 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
(0.531) [ {2.2B3) | (1.575) { (2.598) | (1.299} ( (3.071)
Number of bolis 6 3 6 1 2 2
MNut
Lower body il
@ Bolt |
. d
= Inter pody
B ﬁ/ Upper body
Support A
plate -&
1) Reamer
Section Y=Y " bolt
Section Z—2
SATOGOF

AT-224



" REPAIR FOR COMPONENT PARTS

SATO81FA

@
& SATOB3FA

SATOB4F

Control Valve Assembly (Cont d)

a. Install and tighten bolts (B to specified torque.
:7-9Nm{0.7 - 0.9 kg-m, 61 - 78 in-Ib)

b. Install solenoid valve assembly and line pressure solenoid
valve to [ower body.

c. Set qil strainer, then tighten bolts @, @, @ and nuts (£ to

specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)

d. Tighten bolts (e} to specified torque.
:3.4 - 4.4 Nm (0.35 - 0.45 kg-m, 30.4 - 39.1 in-Ib)

AT-225
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

SEC. 317

Apply ATF to all components before installation.

Return spring
Retainer plate
1-2 accumulator retainer plate

Return spring
1-2 accumulator valve
Relainer plate

@ Upper body 0 Return spring
@ Retainer plate @ Torque converter relief valve
% glutg _ @ Retainer plate

eturn spring @ Plug
® Ig{\?:e convarter clutch control (@ Overrun cluich reducing valve
® Retainer plate ® Rleturn SPring

@ Pilot valve

@ Plug
@
® @
@ @

AT-226

QPO

Return spring

1-2 accumulator piston
Plug

Retainer plate

Return spring

1st reducing valve
Plug

Retainer plate

Plug

Retainer plate

SAT858H



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

Retainer plates in upper body D|SASSEMB LY
' 1. Remove valves at retainer plates.
¢ Do not use a magnetic pick-up tool.

G

(KA

SATS51G EM

a. Use a screwdriver to remove retainer plates.

LC

T

SATS53G

b. Remove retainer plates while holding spring, plugs or sleeves. T
o Remove plugs slowly to prevent internal parts from jump-
ing out.

Retainer plate

Screwdriver

Plug E}A

SATE54G

¢. Place mating surface of valve body face down, and remove 33
internal parts.

e If a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer. 8l

e Be careful not to drop or damage valves and sleeves.

RS
B
SAT137D
INSPECTION FIA
_ Valve spring
% - e Measure free length and outer diameter of each valve spring. L
52 Also check for damage or deformation.
Q& Inspection standard: 1B
oo Refer to SDS, AT-285. &

e Replace valve springs if deformed or fatigued.
9 (Length) Control valves
e Check sliding surfaces of valves, sleeves and piugs.

SAT138D|

AT-227 927
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REPAIR FOR COMPONENT PARTS

SAT1390

vaive
: Apply ATF.

SAT141D

1-2 accumulator

valve
Ry
- > a5
\ v
Retainer 3 - R
plate e 1-2 accumulator
ooy

retainer plate
’@ \ Return spring
y 1-2 accumulator piston
T N pwg

- Retainer plate SAT142D

Retainer plate

Serewdriver J

SAT143D)

Control Valve Upper Body (Cont'd)
ASSEMBLY

e Lay control valve body down when installing valves. Do
not stand the control valve body upright.

1. Lubricate the control valve body and all valves with ATF. Install
control valves by sliding them carefully into their bores.

e Be careful not to scratch or damage valve body.

e Wrap a small screwdriver with vinyl tape and use it to insert the
valves into their proper positions.

1-2 accumulator valve

e Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body.
e Install return spring, 1-2 accumuiator piston and plug.

2. Install retainer plates
e While pushing plug or return spring, install retainer plate.

AT-228



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

Retainer plate
g ) )
Unit: mm (in)
i .
— Name of control valve Length A Length B
I Pilot valve al
. 1st reducing valve
B 21.5 (0.846)
Torque converter relief valve A
H by
Plug Ll
6.0 (0.236) —m—————
1-2 accumulator valve 385 (1.516)
SATOB6R 1-2 accumulator piston valve T EM
Overrun clutch reducing valve 24.0 (0.945)
Torque converter clutch control valve 28.0 (1.102} LG
e Install proper retainer plates. EC
FlE
CL
T

AT-229 929



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

SEC. 317

S5AT4281

Apply ATF to all components before installation.

@ Lower body (13 Return spring @ Overrun clutch control valve
@ Retainer plate @ Plug @ Plug

@ Return spring @ Return spring @ Retainer plate

@ Piston @@ Manual valve @ Return spring

@& Parallel pin (® Pressure regulator valve @ Accumulator control valve
® Sleeve # Return spring @ Plug

@ Return spring 1 Spring seat @ Retainer plate

Pres§ure modifier valve @ Plug @ Shift valve A

Retainer plate @ Sleeve @ Retainer spring

G Plug @ Retainer plate @ Retainer plate

G Shift valve B @ Return spring

930 AT-230



REPAIR FOR COMPONENT PARTS

Retainer plates in lower body

D {Coil auter
diameter)

¢ (Length)

SAT138D

Retainer plates in lower body

SATS50A

TYPET

TYPE 1

SATOB9F

Control Valve Lower Body (Cont’'d)
DISASSEMBLY

e Remove valves at retainer plate.
For removal procedures, refer to “DISASSEMBLY”, “Control

Valve Upper Body”, AT-227.

ERM

INSPECTION

Valve springs

& Check each valve spring for damage or deformation. Also
measure free length and outer diameter. [E

Inspection standard:
Refer to SDS, AT-285.

® Replace valve springs if deformed or fatigued.

Control valves

e (Check sliding surfaces of control valves, sleeves and plugs for
damage.

ASSEMBLY e

¢ Install control valves.
For installation procedures, refer to "ASSEMBLY"”, “Control .
AT

Gl

Valve Upper Body”, AT-228,

A
RA
Retainer plate BR
Unit: mm (in}
Name of control valve and plug Length A Length B Type 8T
Plug 19.5 (0.768)
Pressure regulator valve
RS
Accumulator centrol valve
6.0 (0.236) | 28.0 (1.102}
Shift valve A )
Overrun clutch control valve ol
Pressure modifier valve
Shift valve B — — ] A
e Install proper retainer plates. Bl
DX

AT-231 931
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315 ~ Driven plate
Dish plate .
Snap ringQ
Spring retainer ]
D-ring@
D-ringa
Pistan CATE> .
Retainer CATF) Drive plate
Snap ring@ Y
Q Retaining plate
Retaini lat
\ ' eraining platek Driven plale
(N
AN

Retaining plate

% : Salect proper thickness. Drive plate
Dish plate

: Apply ATF. SAT4311

DISASSEMBLY

Check operation of reverse clutch

Install seal ring onto drum support of oil pump cover and install
reverse clutch assembly. Apply compressed air to oil hole.
Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Qil seal might be damaged.

Fluid might be leaking past piston check ball.

Remove snap ring.
Remove drive plates, driven plates, retaining plate, and dish
plates.

A

SATO93F

4. Set Tool on spring retainer and remove snap ring from reverse
KV31102400 clutch drum while compressing return springs.

(J34285 and J34285-87) ¢ Set Tool directly over springs.

' ¢ Do not expand snap ring excessively.

5. Remove spring retainer and return springs.

SATO94F

AT-232



REPAIR FOR COMPONENT PARTS

Reverse Cluich (Cont’'d)

6. Remove piston from reverse clutch drum by turning it.
7. Remove D-ring and lip seal from piston.
6]
A
SATO9GF =Y
INSPECTION
Reverse clutch snap ring, spring retainer and return LG
springs
¢ (Check for deformation, fatigue or damage. EG
If necessary, replace. '
[FE
CL
Reverse clutch drive plates T

e Check facing for burns, cracks or damage.
o Measure thickness of facing.

Facing Thickness of drive plate:

Standard value 1.6 mm {0.063 in)
Wear limit 1.4 mm (0.055 in}

Thickness

e If not within wear limit, replace. A
Core plate ’
RA
SAT162D
Reverse clutch dish plates ER
e Check for deformation or damage.
e Measure thickness of dish plate. ST

Thickness of dish plate: 3.08 mm (0.1213 in)

¢ ¢ |f deformed or fatigued, replace.
Reverse clutch piston S
e Make sure that check balls are not fixed. n
& Apply compressed air to check bail oil hole opposite the return

spring. Make sure there is no air leakage. Efl
e Apply compressed air to oil hole on return spring side to make
SAT163D sure that air leaks past ball.
ASSEMBLY HA
1. Instail D-ring and lip seal on piston.
e Take care with the direction of lip seal. EL

e Apply ATF to both parts.
DX

SATOS7FA

AT-233 _ 933



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’'d)

2. Install piston assembly by turning it slowly.
® Apply ATF to inner surface of drum,

SATO96F

Install return springs and spring retainer on piston.
KV31102400 Set Tool on spring retainer and install snap ring while com-

(J34285 and J34285-87) pressing return springs.

PO

.‘;?{é“‘""mmmm

- e Set Tool directly over return springs.
P 1)
A N
28
__—~—8nap ring
SAT094F
Sorewdriver 5. Install drive plates, driven plates, retaining plate and dish
plates.
e Take care with order of plates.
6. Install snap ring.
SATO93F|
7. Measure clearance between retaining plate and snap ring. If

not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit 1.2 mm (0.047 In})
Retaining plate:
Refer to SDS, AT-286.

SAT105F

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY™”, “Reverse Clutch”, AT-232.

L Oil pump assembly

SATO92F

934 AT-234




- REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315

Snap ring

Retaining plate %

Driven plate For the number of ¢lutch plates (drive and
(Thin) driven plates), refer to the cross-section.

i ¢
Driven plate Seal ring 54 ®

Crive plate

Driven plate [}

input shaft assembly
(High clutch drumn)
Piston

Return spring
;l;tté:nrg D-ring §74
Snap ring Q D-ring @
ER P : apply petroleum jelly.
: Apply ATF

Drive plate *  Select proper thickness.  argaq
DISASSEMBLY
1. Check operation of high clutch.
a. Apply compressed air to oil hole of input shaft with nylon cloth.
e Stop up hole on opposite side of input shaft with nyion

cloth.
b. Check to see that retaining plate moves to snap ring.
c. It retaining plate does not contact snap ring:
e D-ring might be damaged.
e QOil seal might be damaged.
e Fluid might be leaking past piston check ball.
SAT176D
2. Remove seal rings from input shaft.
e Always replace when removed.
Input shaft
Seal ring
SAT177D

Screwdriver

3. Remove snap ring.
4. Remove drive plates, driven plales and retaining plate.

SATOS5F

AT-235

G

MT

EL

o
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REPAIR FOR COMPONENT PARTS

KV31102400
(434285 and
J34285-87)

Snap ring

SAT108F

SAT111F

Piston

D-ring

SAT371FA

Thickness

Facing

Core plate

SAT162D)

High Clutch (Cont'd)

5. Set Tool on spring retainer and remove snap ring from high
- clutch drum while compressing return springs.

e Set Tool directly over springs.

¢ Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

7. Remove piston from high clutch drum by turning it.

8. Remove D-rings from piston.

INSPECTION

High clutch snap ring, spring retainer and return
springs
¢ Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.

High clutch drive plates
e Check facing for burns, cracks or damage.
& Measure thickness of facing.
Thickness of drive plate:
Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm {0.055 in)
¢ if not within wear limit, replace.

AT-236



REPAIR FOR COMPONENT PARTS

- 1' -
Check air does not Check air flows

flow through through ball
ball hole. hole. SAT188D

- B9

SAT187D

SAT111F

Spring retainer

SATI09F

High Clutch (Cont’d)
High clutch piston

Make sure that check balls are not fixed.

Apply compressed air to check ball il hole opposite the return
spring. Make sure there is no air leakage.

Apply compressed air to oil hole on return spring side to make
sure that air leaks past ball.

Seal ring clearance

e Install new seal rings onto input shaft.
e Measure clearance between seal ring and ring groove.
Standard clearance:
0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit:
0.23 mm (0.0091 in)
e |f not within allowable limit, replace input shaft assembly.
ASSEMBLY
1. Instali D-rings on piston.
e Apply ATF to both parts.
2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.
3. Install return springs and spring retainer on piston.

AT-237

WA

EM

LC

=G

FE

GL

M

[

B

ST

RS

A

2L

([
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REPAIR FOR COMPONENT PARTS
High Clutch {Cont’d)

4. Set Tool on spring retainer and instali snap ring while com-
V31102400 pressing refurn springs.

(J34285 and e Set Tool directly over return springs.
J34285-87)

Snap ring

SAT108F

e Do not align snap ring gap with spring retainer stopper.

Snap ring

SAT113F

5. Install drive plates, driven plates and retaining plate.
e Take care with the order and direction of plates.
6. Install snap ring.

SATO9SF

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)
Allowablie limit 3.0 mm (0.118 in)
Retaining plate:
Refer to SDS, AT-286.

8. Check operation of high clutch.
Refer to “DISASSEMBLY™, “High Clutch”, AT-235.

Nylon clath

SAT196D

938 AT-238




REPAIR FOR COMPONENT PARTS
High Clutch (Contd)

9. Install seal rings to input shaft.
e Apply petroleum jelly to seal rings.
o Always replace when removed.

Apply petroleum jelly

@

MIA

SAT197D EM

e Roil paper around seal rings to prevent seal rings from

Thick paper spreading. e
IFIE
GL

SAT198D,
Forward Clutch and Overrun Clutch AT
SEC. 315
(D Snap ring
e (@) Retaining plate %
4 (3 Drive plate
i @ Driven plate =
(§) Dish plate .
() Retaining plate Driven plate
RA
Forward Overrun
clutch clutch
Snap ring@
Retaining plate %
ST
=S
BT
F rwar/d/ HA
(o]
"
cluten Ferward clutch
¢ drum EL
Qit seal
T X
Forward clutch
piston H@X
Overrun ail sealQ@ (ATEy: Apply ATF.
Return spring  clutch D'r‘”‘—’@@ # : Select proper thickness.
piston SATaG2|

AT-239 939
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REPAIR FOR COMPONENT PARTS

Hole far overrun
clutch inspection

Heole for forward
clutch inspection

SAT123F|

Shap ring

SAT203D

Screwdriver

SAT204D

KW31102400
(J34285 and
J34285-87)

Snap ring

SAT124FB|

Overrun clutch
piston

S5AT1 25K

Forward Clutch and Overrun Clutch (Cont’d)
DISASSEMBLY

seenoTp =

s ~e e

Check operation of forward clutch and overrun clutch.
install bearing retainer on forward clutch drum.

Apply compressed air to oil hole of forward clutch drum.
Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Qil seal might be damaged.

Fluid might be leaking past piston check ball.

Remove snap ring for forward clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for forward ciutch.

Remove snap ring for overrun clutch.
Remove drive plates, driven plates, retaining plate and dish

plate for overrun clutch.

Set Tool on spring retainer and remove snap ring from forward
clutch drum while compressing return springs.

Set Tool directly over return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

Remove forward clutch piston with overrun clutch piston from
forward clutch drum by turning it.

AT-240



- REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun cluich piston from forward clutch piston by
Forward clulch piston Overrun clutch turning it.
piston
@l
(WA
SAT126F EM
10. Remove D-rings and lip seals from forward clutch piston and
overrun clutch piston. LG
EC
Dring
Forward clutch FE
Lip seal piston
Overrun ciutch piston SATI27FA ©i:
INSPECTION
T

Snap rings, spring retainer and return springs

e Check for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs,

replace them as a set. EA
RA
Forward clutch and overrun clutch drive plates 2R
Thickness o Check facing for burns, cracks or damage.

& Measure thickness of facing.

Facing Thickness of drive plate: S
Forward clutch

Standard value 1.6 mm (0.063 in) 28

Wear limit 1.4 mm {0.055 in)
Overrun clutch
Core plate Standard value 1.6 mm (0.063 in) .
Wear limit 1.4 mm (0.055 in) B

o |f not within wear [imit, replace.

SAT162D
Forward clutch and overrun clutch dish plates A
e (Check for deformation or damage.
e Measure thickness of dish plate. EL
Thickness of dish plate:
; Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in) )4
e If deformed or fatigued, replace.
SAT163D

AT-241 941
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REPAIR FOR COMPONENT PARTS

Check air flows

Check air does not flow
through ball hole.

through ball hole.

SAT213D

— ”

’ ) Check air flows
Check air does nat flow through ball hole.
through ball hole. P SAT2i2D

Lip seal
D-ring
Forward clutch

Lip seal piston

D-ring
Overrun clutch piston SAT127FA

Cverrun clutch
piston

Forward clutch piston

SAT126F

Forward clutch piston

Overrun clutch
piston

SAT125F

Forward Clutch and Overrun Ciutch (Contd)

Forward ciutch drum

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole from outside of
forward clutch drum. Make sure air leaks past ball.

® Apply compressed air to oil hole from inside of forward clutch
drum. Make sure there is no air leakage.

Overrun clutch piston

¢ Make sure that check balls are not fixed.

e Apply compressed air to check bali oil hole opposite the return
spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side. Make
sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and lip seals on forward clutch piston and over-
run clutch piston.

& Take care with direction of lip seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch piston
by turning it slowly.
e Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch drum
by turning it slowly.
¢ Apply ATF to inner surface of drum.

AT-242



REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

4. Install return spring on overrun clutch piston.

Spring retainer

@l
MA
SATI31F =M
Check ball e Align the mark on spring retainer with check ball in overrun
(Overrun clutch piston) clutch piston. ﬂ@
Ee
EE
Mark th
spar:ngoreiaiier @ﬂ_—.
SATI133F
5. Set Tool on spring retainer and install snap ring while com- WIT
K\V31102400 pressing return springs.
(J34285 and o Set Tool directly over return springs.
J34285-87)
Snap ring
A
m
SAT124FB
e Do not align snap ring gap with spring retainer stopper. (R
Snap ring
Sf
RS
SAT134F
6. Install drive plates, driven plates, retaining plate and dish plate A
for overrun clutch.
Screwdriver e Take care wi‘th order of plates. =]
7. Install snap ring for overrun clutch.
Snap
i 10X

SAT2040

AT-243 _ 943
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REPAIR FOR COMPONENT PARTS

Feeler gauge

Retaining pin

Snap ring

SAT135F

. Snap ring

SAT203D)

Feeler
gauge

SAT228D

Hole for overrun
cluich inspection

Hole for forward
/ clutch inspection

SAT123F

Forward Clutch and Overrun Clutch (Cont’d)

8.

9.

11.

12.

13.

Measure clearance between overrun clutch retaining plate and
snap ring.
if not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in})
Allowable limit 1.7 mm (0.067 in)
Overrun clutch retaining plate:
Refer to SDS, AT-286.

Install drive plates, driven plates, retaining plate and dish plate
for forward clutch.
Take care with order of plates.

. Install snap ring for forward clutch.

Measure clearance between forward clutch retaining plate and
snap ring. '
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.85 mm (0.0728 in)
Forward clutch retaining plate:
Refer to SDS, AT-286.

Check operation of forward clutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-240.

Check cperation of overrun clutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-240.

AT-244



~ REPAIR FOR COMPONENT PARTS

de & Reverse Brake

SEC. 315 Driven plate
Dish plate . @U
Snap ring@ 2
Spring retainer ;
D-ring Q MA
D-ring@ Relaining plate
Piston CATE> EM
Hetainer Drive plate
LG
— Retaining plate &
Driven plate E@
0y
1]
FE
W : Select proper thickness. Retaining plate
CATE): Apply ATF. Drive plate
A App Dish plate SATSE3! ©L
DISASSEMBLY T
1. Check operation of low & reverse brake. '
a. Apply compressed air to oil hole of transmission case.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring:
& D-ring might be damaged.
e Fluid might be leaking past piston check ball. EA
RA
2. In order to remove piston, apply compressed air to oil hole of B3
retainer while holding piston.
e Apply air gradually and allow piston to come out evenly.
RS
S
SAT149F
i | HA
3. Remove D-rings from piston. fu
EL
DX
Low and reverse
brake piston SAT150F
AT-245 945
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT1620

brake piston

Low and reverse

SAT150F

tow and reverse brake

Retainer

SAT323F

Retaining plate
Dish plate
Driven plate
Crive plate

Transmission

Low & Reverse Brake (Cont'd)
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
e (Check for deformation, fatigue or damage.
If necessary, replace. ,
e When replacing spring retainer and return springs,
replace them as a set.

Low & reverse brake drive plate

e (heck facing for burns, cracks or damage.
o Measure thickness of facing.
Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
e If not within wear limit, replace.

ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both parts.

2. Set and align piston with retainer.

e This operation is required in order to engage the protru-
sions of piston to return springs correctly.
Further procedures are given in “ASSEMBLY".

3. Install driven plates, drive plates, retaining plate and dish plate
on transmission case.
e Take care with order of plates and direction of dish plate.

AT-246



REPAIR FOR COMPONENT PARTS

Transrnission case
Feeler gauge

SAT155F

Low & Reverse Brake (Cont’d)
4. Install snap ring.

5, Measure clearance between driven plate and transmission
case. |f not within allowable limit, select proper retaining plate. .G
{front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in} EC
Allowable limit 3.3 mm (0.130 in)

Retaining plate:

Refer to SDS, AT-287. EE
Gl
Rear Internal Gear, Forward Clutch Hub and Wi

Overrun Cluich Hub

SEC. 315

Forward clutch hub
Thrust washer ®

Rear internal gear

Forward one—way clutch
Thrust washer EE3(P)

FA
RA
BR

Qverrun clutch hub
8r
RS
BT

ER P : Apply petroleum jelly.
SATY75H [H]/A\
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REPAIR FOR COMPONENT PARTS

o e
verrun clutch Dc:od 3
hub QPHLY
Thrust washer Q
Rear internal

Forward gear
clutch hub

SAT157F,

Forward clutch
hub

Rear internal
gear

SAT251D,

Rear internal
gear

SAT252DA

Thrust washer

Rear
internal
gear

SAT253D,

hub

SATZ254DA)

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

DISASSEMBLY
1. Remove overrun clutch hub and thrust washer from forward
ciutch hub.

2. Remove forward clutch hub from rear internal gear.

3. Remove bearing from rear internal gear.

4. Remove thrust washer from rear internal gear.

5. Remove bearing from forward one-way clutch.

AT-248



REPAIR FOR COMPONENT PARTS

Forward one-way
clutch

Forward clutch
hub

SAT255D

Rear internal Forward” ¢

gear

QOverrun
clutch hub

/
)

SAT256D

clutch hub

Forward
one-way
chlutch

Hole

Protrusion
Forward cne-way

clutch SAT976H

Bearing

Forward
pne-way clutch

Forward
clutch hub

SAT159FA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

6. Remove forward one-way clutch from forward clutch hub.

INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub
e (heck rubbing surfaces for wear or damage.

Bearings and forward one-way clutch

¢ (Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.

ASSEMBLY
1. Instail forward one-way clutch on forward clutch.

¢ Take care with the direction of forward one-way cluich.

2. Install bearing on forward one-way clutch.
e Apply petroleum jelly to bearing.

AT-249
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REPAIR FOR COMPONENT PARTS

Thrust washer

Pawl

Rear
internal
gear

SAT160F

@ © Bearing

Rear internal
gear

SAT161FA

Rear internal
gear

Ferward clutch
hub

AATAZ26

5 =5 o
Thrust washer @
/ Rear internal

Forward gear
clutch hub

SAT157F

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

3. Install thrust washer on rear internal gear.

o Apply petroleum jelly to thrust washer.

e Align hooks of thrust washer with holes of rear internal
gear.

P

Install bearing on rear internal gear.
¢ Apply petroleum jeliy to bearing.

5. Install forward clutch hub on rear internal gear.

o Check operation of forward one-way clutch.
Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and unlock-
ing directions.

e If not as shown in illustration, check installation direction
of forward one-way clutch.

6. lInstall thrust washer and overrun clutch hub.

Apply petroleum jelly to thrust washer.

e Align hooks of thrust washer with holes of overrun clutch
hub.

e Align projections of rear internal gear with holes of over-
run clutch hub.

AT-250



- REPAIR FOR COMPONENT PARTS

Output Shaft, idler Gear, Reduction Pinion Gear
and Bearing Retainer

SEC. 314

Lock nut 0:9
tdler gear ; [0) 294 - 324 (30 - 33, 217 - 239)

Adijusting shirm %
Idler gear bearing 6
Reduction pinion gear
bearing outer race

[ 109 - 123

{11.1 - 12.5,80 - 90)

N : B W) -
; /\s QAT
Reduction pinion gear \ H
Reduction g LS f ) N
pinion gearA\ l/" - /sy
= K Thrust needie bearing
B 20 - 2420 - 24,14 - 17)

- Bearing retainer

Seal ring Q P

Radial needle bearing
5 , M: Nem (kg-m; fi-Ib)

nap fing Q * : Select proper thickness.

{(P) : Apply petraleum jelly.
CATED: Apply ATF.
BATE57GB

Bearing DISASSEMBLY
retainer 1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.
& Always replace bearing with a new one when removed.
¢ Do not damage output shaft,

SAT165F,

AT-251

RS

BT

A
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REPAIR FOR COMPONENT PARTS '

'Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer (Cont’d)
3. Remove snap ring from bearing retainer.

- Snap ring

SAT166F

4, Remove needle bearing from bearing retainer.
Suitable drift

relainer

SAT167F

ot 5. Remove idler gear bearing inner race from idler gear.
]

SAT168F

6. Remove idler gear bearing outer race from transmission case.

—~ : SATB59DC

7. Press out reduction pinion gear bearing inner race from reduc-
tion pinion gear.

Suitable drift

SAT169F

952 AT-252




REPAIR FOR COMPONENT PARTS
Output Shaft, Idler Gear, Reduction Pinion Gear

and Bearing Retainer (Cont'd)
8. Remove reduction pinion gear bearing outer race from trans-
mission case. :
@l
MA
SAT170F EM
INSPECTION
Output shaft, idler gear and reduction pinion gear LG
& Check shafts for cracks, wear or bending.
e Check gears for wear, chips and cracks. EC
FE
CL
Bearin -
g i1

e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

e When replacing taper roller bearing, replace outer and
inner race as a set.

0.25 mm (0.0098 in)
If not within allowable limit, replace cutput shatt. : -
Install new seal rings to bearing retainer. Gl
Measure clearance between seal ring and ring groove of bear-
ing retainer.
Standard ciearance: A
0.10 - 0.30 mm (0.0039 - 0.0118 in)
Allowable limit: AL
0.30 mm (0.0118 in})
If not within allowable limit, replace bearing retainer.

A
RA
SPD715
Clearance ‘ Seal ring clearance B3
] Seal ring e Install new seal rings to output shaft.
74 e Measure clearance between seal ring and ring groove of out-
7 put shaft. . ST
o Standard clearance:
i 0.10 - 0.25 mm (0.0039 - 0.0098 in) .
X Allowable limit: BS

Bearing
= retainer

o

Qutput shaft

SATI71F

DX
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REPAIR FOR COMPONENT PARTS

KV40100830
(J26092)

SAT170F

KV40100630
(J26092)

5T30720000
(J25405 ang J34331)

— )

SATE630

Output Shaft, Idier éear, Reduction Pinion Gear
and Bearing Retainer (Cont’d)

ASSEMBLY
1. Press reduction pinion gear bearing inner race on reduction
pinicn gear. _

2. Install reduction pinion gear bearing outer race on transmis-

sion case.
3 : 109 - 123 N'm (11.1 - 12.5 kg-m, 80 - 90 ft-Ib)

3. Press idler gear bearing inner race on idler gear.

4. lInstall idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.
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- REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear

and Bearing Retainer (Cont’d)

Suitable 6. Press needle bearing on bearing retainer.
drift
@l
MIA
SAT176F (=t
7. Install snap ring to bearing retainer.
LG
Snap ring E@
=
Gl
SAT166F
Bearing 8. After packing ring grooves with petroleum jelly, carefully install T
retainer new seal rings on output shaft and bearing retainer. B

A

SAT164F

e Roli paper around seal rings to prevent seal rings from [
spreading.

Bearing ST‘

retainer

f
%«M’) Eji
Cutput shaft

Paper
Tape

SAT179F
A
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315
Lock nut
131 -36 (3.2-37,23-27)

Second serve refurn spring
Anchor end pin Q\:}
% Band servo piston stem
. Band servo thrust washer
’ Band servo piston
: @/ 0 1020 GT>
.- 7 </\ 0’g 0/D servo return spring
\ @ié @/—Spring retainer
ring \ g;- E-ring 8
IGETE : i :

Servo piston /O \ S
retainer Gasket 8 :
Strut D-ring 429 T~ _ .
O/D servo piston 0 O/D servo piston ratainer

Brake band 0-ring #34 or o~
o ¢ Adjustment is required. ﬁ

CATED : Apply ATF.
[OJ : N-m (kg-m, ft-Ib) Q:OIDJ 20 -24 (2 - 24,14 - 17) AATB78

DISASSEMBLY
1. Remove band servo piston fixing bolts.

O/D servo >/ .
it tai [
piston retainer — | ~ AATSE79

2. Apply compressed air to oil hole in transmission case to
remove O/D servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag or nylon
waste.

3. Apply compressed air to oil hole in O/D servo piston retainer
to remove O/D servo piston from retainer.

¢ Hold O/D band servo piston while applying compressed

O/D servo air.

piston

Nylon waste
AATEBD
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- REPAIR FOR COMPONENT PARTS

D-ting
0/D servo piston

AATBB1

Q-ring (Small diameter)

O/D servo
piston retainer

Servo piston
retainer

Band servo
piston assembly
SAT293D

Spring

SAT284D

retainer

Band serve
stem

Spring , a -
retainer \ Band servo
" thrust washer
@ Band servo piston
Q O/D serve

return spring AATS83

Band Servo Piston Assembly (Cont’d)
4. Remove D-ring from O/D servo piston.

5. Remove O-rings from O/D servo piston retainer.

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward. _

7. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

8. Remove O/D servo return spring, band servo thrust washer
and band servo piston stem from band servo piston.

AT-257
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REPAIR FOR COMPONENT PARTS

O-ring

Servo piston .
retainer (Small diameter) €34

0O-ring

(Large diameter) Q

SAT296DA

SAT297D|

O/D servo return spring
2nd servo
return spring

AATEB4

SAT297D)

Band Servo Piston Assembly (Cont'd)
9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION

Pistons, retainers and piston stem
# (Check frictional surfaces for abnormal wear or damage.

Band servo return springs

& (Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-290.

ASSEMBLY

1. Install D-rings to serve piston retainer.
e Apply ATF to D-rings.
¢ Pay attention to position of each O-ring.
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

2. Install band servo piston stem, band servo thrust washer, O/D

Band servo . . ' .
stern servo return spring and spring retainer to band servo piston.
Spring @ﬂ
retainer Band servo u
thrust washer
| MA
Band servo piston
OfD servo -
return spring AATE83 EMI
3. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring. e
I5
Az
Spring
retainer
E-ring €1
SAT301D
4. Install O-rings to servo piston retainer. T
Servo piston O e Apply ATF to O-rings.

retainer {Small diameter) Q

e Pay attention to position of each O-ring.

O-ring

(Large diameter) §3¢ EA

. Apply ATF. [RA

SAT296DA

5. Install band servo piston assembly to servo piston retainer by g
pushing it inward.

S
RS
Ef)
SAT303D
6. Install D-ring to O/D servo piston. IFlA
o Apply ATF to D-ring.
| o B
0/D servo piston n9
AATEE1
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REPAIR FOR COMPONENT PARTS

/D servo
pision ret

Q-ring (Small diameter)

ainer

AAT8B2

O/D servo
piston retainer

0/D servo
piston

AATEEE

m Second servo
: return spring

%c
ATF. Band servo

Apply ¢
Ay~ _r— piston assembly
SATE65H
Apply ATF,

AATB85)

n
0O/D servo
piston retainer

——
| /9/ AAT879

Band Servo Piston Assembly (Cont’d)

7. install O-rings to O/D servo piston retainer.
e Apply ATF to O-rings.
e Pay attention to position of each QC-ring.

8. Install O/D servo piston to O/D servo piston retainer.

9. Install band servo piston assembly and 2nd servo return spring
to transmission case.

¢ Apply ATF to O-ring of band servo piston and transmis-
sion case.

10. Install O/D servo piston assembly to transmission case.

e Apply ATF to O-ring of band servo piston and transmis-
sion case.

11. Install O/D servo piston retainer to transmission case.
[): 20 - 24 N-m (2 - 2.4 kg-m, 14 - 17 ft-lb}
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381

Pinion mate gear

Pinion mate thrust washer IUJ 113 - 127 Nem

(11.5 - 13.0 kg-m, 83 - 94 ft-Ib)

/foerenta side bearing adjusting shim &

/Diﬁerenﬁa side bearing

Finion mate shaf
Lock pin gg
Side gear -

Side gear thrust washer w

Differential side

bearing

Speedometer drive gear
% : Select proper thickness.

Differential case Final gear
' Apply ATF. SAT452HB

DISASSEMBLY

J 1. Remove final gear.

SMT505B

2. Press out differential side bearings.
¢ Be careful not to mix up the right and left bearings.

ST33061000

ST33051001 8107.2)

(J22888-D)

e
é@(««(«
-

AATE62
3. Remove differential side bearing outer race, and side bearing
N adjusting shim from transmission case.
: KV38105450
N
\\\ 1434286)
SATD10FB|

AT-261
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REPAIR FOR COMPONENT PARTS

Speadometer drive gear O

SAT313D)

SATIN4D

SAT316D

SATSH44F

SPD715

Final Drive (Cont'd)

4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.

INSPECTION

Gears, washers, shaft and case

e (Check mating surfaces of differential case, side gears and
pinion mate gears.
e Check washers for wear.

Bearings

e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

& When replacing taper roller bearing, replace outer and
inner race as a set.
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont’d)

ASSEMBLY

1. Attach side gear thrust washers to side gears, then install pin-
ion mate thrust washers and pinion mate gears in place.

SMTB38

2. Insert pinion maie shatft.
e When inserting, be careful not to damage pinion mate [C
thrust washers.

FE

SMTO8TA

3. Measure clearance between side gear and differential case W
with washers following the procedure below: .
a. Set Tool and dial indicator on side gear.

Dial gauge

(J39713)

AAT782

b. Move side gear up and down to measure dial indicator deflec- B
tion. Always measure indicator deflection on both side gears.
Clearance between side gear and differential case
with washer: _ ST
0.1 - 0.2 mm (0.004 - 0.008 in)

SMTG11A)

¢. If not within specification, adjust ¢learance by changing thick- IFIA

ness of differential side gear thrust washers.
Differential side gear thrust washers: .
Refer to SDS, AT-287. EL
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REPAIR FOR COMPONENT PARTS

Kv32101000
{-125689-A)

SMTE99B

SAT313D

S5T33230000
(425805-01)

AATE63

a_@ SATHAGF

“Final Drive (Cont'd)

4.

7.

nstall lock pin.
Make sure that lock pin is flush with case.

Install speedometer drive gear on differential case.
Align the projection of speedometer drive gear with the
groove of differential case.

Press on differential side bearings.

Install final gear and tighten fixing bolts in a crisscross pattern.
[@): 113 - 127 N'm (11.5 - 13.0 kg-m, 83 - 94 ft-Ib)
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ASSEMBLY

{J26082)

Converter housing side
ST33400001

SATI181FB

Transmission case side

SAT182F

N i///
?w ;/ M

| E L_.I///\lr ,-‘\\

\@\‘k = —
o & —_ \
N |
Parking actuator /
support (=) Q
J Qutside

Tf‘T Inside

SAT183F

Parking shaft
Screwdriver

SATO39F|

SATB70D

Assembly 1

1. Install differential side oil seals on transmission case and con-

verter housing.

2. Install parking actuator support to transmission case.
¢ Pay attention to direction of parking actuator support.

3. Install parking pawi on transmission case and fix it with park-

ing shaft.

4, Install return spring.

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting
shim on transmission case.
2. Install differential side bearing outer race on converter housing.

AT-265

(G
MA
E]
G
Ee
e
CL
Vi
FA

)

R

EL

182X
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ASSEMBLY

Dial indicator

) \)
Final drive
assembly

Wooden block

AATBES
-
Kva8105450
1134286)
L"':C% S J
e e )
e S SATO10FB

Preload adapler
Kv38107700

Freload gauge -

SAT188FD

Adjustment 1 (Cont’d)

3.
4,

o o

@~

Place final drive assembly on transmission case.

Install transmission case on converter housing. Tighten trans-
mission case fixing bolts to the specified torque. Refer to
AT-193.

Attach dial indicator on differential case at converter housing

side.

Insert Tool into differential side gear from transmission case
side.

Move Tool up and down and measure dial indicator defiection.
Select proper thickness of differential side bearing adjusting
shim(s).

Suitable shim thickness = Dial indicator deflection

10.
11.

12.
13.

+ Specified bearing preload
Differential side bearing preload adjusting shim:
Refer to SDS, AT-287.
Bearing preload:
0.05 - 0.09 mm ({0.0020 - 0.0035 in)

Remove converter housing from transmission case.

Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmission
case.

Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.

Reinstall converter housing on transmission case and tighten
transmission case fixing bolts to the specified torque. Refer to
AT-193.

Insert Tool and measure turning torque of final drive assembly.
Turn final drive assembly in both directions several times
to seat bearing rollers correctly.

Turning torque of final drive assembly (New bearing):

0.78 - 1.37 N'‘m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-Ib})

When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torque is close to the specified range.
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ASSEMBLY

Transmission
case

Reduction
pinion
gear

TTTTTTII T TTTT

Transmission

case

SAT332DA
B —
D
Reduction
pinion
gear
SAT333DA

Transmission case | ? ‘ ||_

SAT335D)

G
J Depth gauge -\

Straightedge

/_Fleduction pinion gear

SAT336DA

Adjustment 1 (Cont’d)
REDUCTION PINION GEAR BEARING PRELOAD

1. Remove transmission case and final drive assembly from con-
verter housing.

2. Select proper thickness of reduction pinion gear bearing
adjusting shim using the following procedures.

a. Place reduction pinion gear on transmission case as shown.

Place idler gear bearing on transmission case.
c. Measure dimensions “B” “C” and “D” and calcuiate dimension
“Aﬂ_

=4

-(B+¢C)

“A”: Distance between the surface of idler gear bear-
ing inner race and the adjusting shim mating
surface of reduction pinion gear.

& Measure dimension “B” between the end of reduction pinion
gear and the surface of transmission case.

e Measure dimension “B” in at least two places.

e Measure dimension “GC” between the surface of idier gear
bearing inner race and the surface of transmission case.
¢ Measure dimension “C” in at least two places.

e Measure dimension “D” between the end of reduction pinion
gear and the adjusting shim mating surface of reduction pin-
ion gear.

e Measure dimension “D” in at least two places.

e (Calculate dimension “A”.

A=D-(B+0C)

AT-267
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(=]
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EC

ClL
M
A
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§r
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A

o
L
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ASSEMBLY

Depth gauge

Idler gear

SAT337D)

shim

~Reduction pinion gear

ST35271000
(J26081)

SAT189F|

SAT190FA

Adjustment 1 (Cont’d)

d.

Measure dimension “E” between the end of idler gear and the
idler gear bearing inner race mating surface of idier gear.

Measure dimension “E” in at least two places.

Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E - 0.5 mm (0.020 in)*
(* ... Bearing preload)
Reduction pinion gear bearing adjusting shims:
Refer to SDS, AT-289.

Install reduction gear and reduction gear bearing adjusting
shim selected in step 2-e on transmission case.

Press idler gear bearing inner race on idler gear.

Press idler gear on reduction gear.

Press idler gear until idler gear fully contacts adjusting
shim.

Tighten idler gear lock nut to the specified torque. Refer to
AT-251.

Lock idier gear with parking pawl when tightening lock
nut.

Measure turning torque of reduction pinion gear.
When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing roll-
ers correctly.

Turning torque of reduction pinicn gear:

0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-Ib}

If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.
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ASSEMBLY
Adjustment 1 (Cont’d)

ENTRE)] 8. After properly adjusting turning torque, clinch idler gear lock

%;FW nut as shown.

3 (6.12) or more
SN @l
L 1 (0.04)
of more
WA
Unit : mm (in)
SATG99D EM
OUTPUT SHAFT END PLAY
T e Measure clearance between side cover and the end of the LG
output shaft bearing.
< e Select proper thickness of adjusting shim so that clearance is
B |a within specifications. E®

\Transmission

L case
Gl

SAT341D

1. Install bearing retainer for output shatft. i

SATI191F

(i
S o_\_\ m_fi ..' f )
S NS, ‘

- !
oY O 7 5 (’ _
-sﬁ‘ ’Q/ '. S

2. Install output shaft thrust needle bearing on bearing retainer. Bg

=)
ST
%

Uo J9\_ O RS

SAT438D)

A

3. Install output shaft on transmission case.

1D

o
© SATO35F
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ASSEMBLY

b P
%

Gauge

SAT3T4F

SAT375F

SAT440D

4 (0.16)

15 R
(0.059) dia. 33

L.ocking
sealant

SAT442D

Adjustment 1 (Cont’d)

4. Measure dimensions “¢,” and “¢,” at side cover and then cal-

culate dimension “A”.

® Measure dimension “¢,” and “¢,” in at least two places.
“A’: Distance between transmission case fitting surface
and adjusting shim mating surface.
A=t,-¢, ¢»: Height of gauge
5. Measure dimensions “¢,” and “¢;” and then calculate dimen-
sion "B”.
® Measure “¢,” and “¢;” in at least two places.

“B": Distance between the end of output shaft bearing
outer race and the side cover fitting surface of trans-
mission case.

B=t¢,-1; 5! Height of gauge
6. Select proper thickness of adjusting shim so that output shaft
end play (clearance between side cover and output shaft bear-
ing) is within specifications.
Output shait end play (A - B):
0-0.15 mm (0 - 0.0058 in)
Output shaft end play adjusting shims:
Refer to SDS, AT-290.
7. Install adjusting shim on output shaft bearing.
Assembly 2
1. Apply locking sealant (Loctite #518) to transmission case as
shown in illustration.
2. Set side cover on transmission case.
e Apply locking sealant to the mating surface of transmis-

sion case.
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ASSEMBLY
Assembly 2 (Cont’d)

3. Tighten side cover fixing bolts to specified torque.
: 3.0- 3.4 Nm (0.31 - 0.35 kg-m, 26.9 - 30.4 in-lb)

e Do not mix bolts & and (B,
e Always replace bolts & as they are self-sealing bolts.

@l
(VIS
AAT850 =M
Bia 4. Remove paper rolled around bearing retainer.
ck side . ¢
Needle bearing ) 5. Install thrust washer on bearing retainer. LG
NG 3= s Apply petroleum jelly to thrust washer.
= EE
G
SAT033F
6. Instali forward clutch assembly. VT
Forward ciuteh e Align teeth of low & reverse brake drive plates before °

installing.
e Make sure that bearing retainer seal rings are not spread.
e |If forward clutch assembly is correctly seated, points O
and (2 are at almost same level,

A

RA

BR

S|

(1) Bearing retainer ‘ /\—’ @T

(Z) Edge of forward clutch drum

SAT194F
7. Install thrust needle bearing on bearing retainer. HA
e Apply petroleum jelly to thrust needie bearing.
e Pay attention to direction of thrust needle bearing. El
DX

SAT195F
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ASSEMBLY

Overrun ciutch hub

SATO30F

Rear internal gear

hub SAT198F

SAT199F]
Needle bearing@* E_}I—D
Rear planetary /
carrier == Black side
RN
Needle bearing 1
@R 1=
SATO28F)

Assembly 2 (Cont’d)

8.
.

Install overrun clutch hub.
Apply petroleum jelly to thrust washers.
Align teeth of overrun clutch drive plates before installing.

Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and

uniock.
if not shown as illustrated, check installed direction of
forward one-way clutch.

Install forward clutch hub and rear internal gear assembly.

Align teeth of forward clutch drive plates before installing.
Check that three hooks of thrust washer are correctly
aligned after installing.

. Install rear planetary carrier assembly and rear sun gear

according to the following pracedures.
Install needle bearings on rear planetary carrier.

Apply petroleum jelly to needle bearings.
Pay attention to direction of needle bearings.
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ASSEMBLY
Assembly 2 (Cont’d)
b. Install rear sun gear on rear planetary carrier.

Rear sun gear . ) .
Take care of its direction. e Pay attention to direction of rear sun gear.

‘”lii// ﬂl‘ Rear planetary carrier
: ////IIll/l///l///J///,, @l
; AN
% i
SATO27F EM
c. Install rear planetary carrier on transmission case.

LG

EG

FE

CL

SATO26F

Front planetary 12. Install thrust needle bearing on front planetary carrier, then NIT
carrier install them together on transmission case.

e Apply petroleum jelly to thrust needle bearing.
¢ Pay attention to direction of thrust needle bearing.

Black side

[

[ FA
=i
Needle bearing m
SAT380F
> > 13. Install low and reverse brake piston according to the following B3
— Front planetar
carrier & procedures.
SV a. Set and align return springs to transmission case gutters as

shown in illustration. 8T

RS

b. Set and aiign piston with retainer.

etainer

/ Bracket
SATI23F
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ASSEMBLY

Insert this point

first %&

/
=
e Bracket -
= \JL// \
T~ !

AV 1

Band servo
piston stem

SAT324F

Piston and retainer
assembly SAT3Z5F

Slet |

Ap fi r}é;f //;"/
AN Y

SAT326FB

Frant

l.ow one-way clutch
planetary

= Tek

SAT206F

Assembly 2 (Cont’d)

¢. Install piston and retainer assembly on the transmission case.

e Align bracket to specified gutter as indicated in illustra-
tion,

d. Check that each protrusion of piston is correctly set to corre-
sponding return spring as follows.

¢ Push piston and retainer assembly evenly and confirm
they move smoothly.

e [f they can not move smoothly, remove piston and retainer
assembly and align return spring correctly as instructed
in step “a’’.

e. Push down piston and retainer assembly and instail snap ring.

14. Instail low one-way clutch to front planetary carrier by turning
carrier in the direction of the arrow shown.
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Screwdriver

SATO20F

SATO19F)
High clutch drum =
Needle bearing ol |
High clutch hub ?
SATO18F
E'—.']::{::E
SATO17F

Assembly 2 (Cont’d)

15. Install snap ring with screwdriver.

Forward clutch and bearing must be correctly installed for
snap ring to fit into groove of transmission case.

16. Install needle bearing on transmission case.

Apply petroleum jelly to needle bearing.
Pay attention to direction of needle bearing.

17. Install bearing race, needle bearing and high clutch hub on

front sun gear.

Apply petroleum jelly to needle bearing.
Pay attention to direction of needle bearing.

18. Install needle bearing and high clutch drum on high clutch hub.

19, Install needle bearing on high clutch drum.

Apply petroleum jelly to needle bearing.
Pay attention to direction of needle bearing.

AT-275
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ASSEMBLY

Assembly 2 (Cont’d)

20. Remove paper rolled around input shaft.
21. Install input shaft assembly in reverse clutch.

@ Reverse clutch
% ¢ Align teeth of reverse clutch drive plates before installing.

SATO16F

22. Install reverse clutch assembly on transmission case.
Input shaft assembly e Align teeth of high clutch drive plates before installing.

3 e
......

SATO15F

Adjustment 2

When any parts listed below are replaced, adjust total end play and
reverse clutch end play.

Part name Total end play He‘;irj;glymh
Transmission case . .
Overrun dlutch hub . .
Rear internal gear . .
Rear planetary carrier L) .
Rear sun gear . .
Front planetary carrier ° .
Front sun gear . .
High clutch hub . .
High ciutch drum . .
Oil pump cover ] .
Reverse clutch drum — .

Qil pump TOTAL END PLAY
Gasket _\ 1. Adjust total end play “T,”.

h ; -
Bearing race
Needle

T. bearing

High clutch drum
Reverse clutch drum

SAT213F
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ASSEMBLY
Adjustment 2 (Cont’d)

a. With original bearing race installed, place Tool onto oil pump.
The long ends of legs should be placed firmly on machined
surface of oil pump assembly. The gauging cylinder should rest
on top of bearing race. Lock gauging cylinder in place with set

Bearing race ating SCrew. . @l
ylinder
MA
Qi! pump
SAT214FB (]
b. Install gauging plunger into cylinder.
LG
ES
2
Gauging plunger
Gl

(J34291-25)
SAT215FA

¢. With needie bearing installed on high clutch drum, place Toof
legs on machined surface of transmission case (with gasket). T
Then allow plunger to rest on needle bearing.
d. Measure gap between cylinder and plunger. This measure-
by A, ment should give exact total end play.
High clutch.J57) 53 A Total end play “T,":

Reverse clutch
drum

drum 0.25 - 0.55 mm (0.0098 - 0.0217 in}) A
e If end play is out of specification, decrease or increase thick- "
g@ Feclor gauge ness of bearing race as necessary.
Gashet bearing Available bearing race: RA
i~ Refer to SDS, AT-290.
SAT216F
Oil pump 2. Adjust reverse clutch drum end play “T,". BE
Gasket Thrust washer ™
T S
iy .
Reverse clutch drum @T
SAT218F
(J34291) a. Place Tool on machined surface of transmission case (with HA
Gauging cylinder gasket). Then allow gauging cylinder to rest on reverse clutch
drum. Lock cylinder in place with set screw. EL
DX

SATZ19FA

AT-277 977



978

ASSEMBLY

N

Gauging plunger
{J34290-6)

SAT314F]

SAT221F|
qw w Brake band
| = T
=) {
= —
)
5 =)
=z Strut %
SAT196F
@/fBearing race
©,~—Thrust washer
SATO13F
Oil pump
assembly

SATO12F

Adjustment 2 (Cont'd)

b. Install gauging plunger into cylinder.

¢.  With original thrust washer instalied on oil pump, place Tool
legs onto machined surface of 0il pump assembly. Then allow
plunger to rest on thrust washer.

d. Measure gap between cylinder and plunger with feeler gauge.
This measurement should give exact reverse clutch drum end
play.

Reverse clutch drum end play “T.;":
0.55 - 0.90 mm (0.0217 - 0.0354 in)

e |If end play is out of specification, decrease or increase thick-

ness of thrust washer as necessary.
Available thrust washer:
Refer to SDS, AT-289.

Assembly 3

1. Install anchor end pin and lock nut on transmission case.

2. Place brake band on outside of reverse clutch drum. Tighten
anchor end pin just enough so that brake band is evenly fitted
on reverse clutch drum.

3. Place bearing race selected in total end play adjustment step
on oil pump cover.

¢ Apply petroleum jelly to bearing race.

4. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.

s Apply petroleum jelly to thrust washer.

5. Install oil pump assembly, baffle plate and gasket on transmis-
sion case.

6. Tighten oil pump fixing bolts to the specified torque.
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ASSEMBLY
Assembly 3 (Cont'd)

\\ O-ring 7. lnstall O-ring to input shaft.
> e Apply ATF to O-ring.

—

r, - N ’

SAT225F

o

N Adjust brake band.
Jﬂ,lD [ - a. Tighten anchor end pin to the specified torque. LG
= e G L Anchor end pin:

: 3.9-59Nm (0.4 - 0.6 kg-m, 35 - 52 in-lb)

b. Back off anchor end pin two and a half turns. =
¢.  While holding anchor end pin, tighten fock nut.
Lock nut:
13 : 31-36 N'm (3.2 - 3.7 kg-m, 23 - 27 ft-ib) BE
GL

9. Apply compressed air to oit holes of transmission case and

check operation of brake band. MT
FA
RA
10. Install final drive assembly on transmission case. BE
Final drive "
— assembly
N Y, ST
(1 =Fa - ‘w -#.'.')/ [\ /b ;_‘:"-
& \ LA -—-"4-
eSS a8
...IP,_ o\n
= ey lechfi—&m .
TN h— [ﬂpﬂ -
DY
A=A 1R SAT228F
11. Install il tube on converter housing. IFlA
N °
N&flamvp{\& L
7 DX

SATZ30FA
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ASSEMBLY

8

Locking
sealant

:’: 1.5 (0.059) dia. Unit; mm {in}
16

SAT371H

Servo release

N-D accumulator

accumulater piston piston

Contact
surface SAT406DA

N-D accumuiator
piston

Servo release

accumulator §\~=‘_’./—/
piston -
\E_":"’/‘_{

SAT236FA

Assembly 3 (Cont’d)

12. Install O-ring on differential cil port of transmission case.

13. Install converter housing on transmission case.
¢ Apply locking sealant (Loctite #518) to mating surface of
converter housing.

14. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.

b. Install O-rings on accumulator piston.
e Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-289.
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ASSEMBLY
Assembly 3 (Cont’d)

¢. Install accumulator pistons and return springs on transmission
case.
e Apply ATF to inner surface of transmission case.
Accumulator return springs:

N-D
Return accumulator
spring piston

Servo release S
accumulator Return Refer to SDS, AT-290
piston _.spr'rng ’ ’ @H
j@ :-J ;__:_ M[Q\\
D
i(m)
il = { EM
_ ) 15. Install lip seals for band servo oil holes on transmission case.
tjpp?:ffs, e ,4 e Apply petroleum jelly to lip seals. LG
| ;LF%‘Q .
Y (ﬂ‘—\
% EC
O e -T :
2 FE
GL
16. Install L & R oil tube and oil sleeve. MT

: 5-7Nm (0.5 - 0.7 kg-m, 43 - 61 in-ib)

FA
L & R oil tube
SAT862HA
17. Install control valve assembly. B=
a. Insert manual valve intc control valve assembly.
¢ Apply ATF to manual valve,
S
RS
Manua!l valve BT
SATOO5F]
N \ { b. Set manual shaft in Neutral position. IFA
"@’J ” ﬁ‘ﬂp ¢. Install control valve assembly on transmission case while
) (Manual valve aligning manual valve with manual plate.
EL
BN t
PN I3

SAT241F
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ASSEMBLY

- Stopper ring

Terminal > ﬁ

/( body !

i
SATH6D,

Unit; mm (in)
(D 5bolts ¢ = 40 (1.57)
@ 6bolts ¢ = 33 (1.30)
® 2bolts § = 43.5(1.713}

SATOD4F|

SATO03F

SAT033J

Assembly 3 (Cont'd)

d. Pass solenoid harness through transmission case and install
terminal body on transmission case by pushing it.

e. instail stopper ring to terminal body.

f.  Tighten bolts (D, @ and @.

Bolt length, number and location:
Bolt @ @ o

o _ 40.0 33.0 43.5

Bolt length “¢ Ei'i.mi 2 mm (in) (1.575) (1.209) (1.713)
Number of bolts 5 6 2

18. install oil pan.

a.

b.
C.
.
)

d.

oo =

Attach a magnet to oil pan.
Install new oil pan gasket on transmission case.
Install il pan on transmission case.

Always replace oil pan bolts as they are self-sealing boits.
Tighten four bolts in a criss-cross pattern to prevent dis-
location of gasket.

Tighten oil pan bolts and drain plug to the specified torgue.
Refer to AT-195.

. Install inhibitor switch.

Set manual shaft in “P” position.
Temporarily install inhibitor switch on manual shaft.
Move selector lever to “N” position.
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ASSEMBLY
Assembly 3 (Cont’'d)
¥ Pin'a mm (.1fs in) dia.ﬁ d. Use a4 mm (0.157 in) pin for this adjustment.

1) Insert the pin straight into the manual shaft adjustment hole.
2) Rotate inhibitor switch until the pin can also be inserted straight
into hole in inhibitor switch.

e. Tighten inhibitor switch fixing bolts. Refer to AT-195. -
f. Remove pin from adjustment hole after adjusting inhibitor &l
switch.
VA
SATA04F EWU

20. install oil charging pipe and oil cooler tube to transmission

; Ol chalrgiLng pipe, 1
T ;k@%_hm (’?)j(\Washer case. e
EPIsE - PAN
L S A /a'ﬁ'/::/f % :
il SO 5C
O-ring Ol cooler o
Washar tube ﬂ
SAT411HA GL
21. Install torque converter. T

a. Pour ATF into torque converter.

¢ Approximately 1 liter (1-1/8 US qt, 7/8 Imp qt) of fluid is
required for a new torque converter.

¢ When reusing old torque converter, add the same amount

of fluid as was drained.

-4

SAT428DA)

J,

b. Install torque converter while aligning notches of torque con- BR
verter with notches of oit pump.

sr-

RS

¢. Measure distance “A” to check that torque converter is in A
proper position.
Distance A: 19 mm (0.75 in) or more 8

SAT430D)
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VQ30DE

Automatic transaxle model RE4F04A RE4FQ4V

Automatic transaxle assembly

Model code number 80X17 80X18

Transaxle gear ratio

1st 2.785
2nd 1.545
3rd 1.000
4th 0.6¢4
Reverse 2.272
Final drive 3.619
Recommended ofl Nissan Matic “D" (Continental U.S. and Alaska) or Genuine Nissan Autematic Transmission
Fluid (Canada)™
Qil capacity £ (US qt, Imp gt} 9.4 {10, 8-1/4)

*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS").
Specifications and Adjustments

SHIFT SCHEDULE
Vehicle speed when shifting gears

Throtile posi- Vehicle speed km/h (MPH)
i Shift pattern
1on 0, -0, D, — Dy D, — I, D, — D, D, — D, D, - D, 1.1,
Comiort 61- 69 113 - 121 177 - 185 173 - 181 103 - 11 54 - 62 61 - 69
(38 - 43) {70 - 75) {110 - 115) (108 - 112} (64 - 69) (34 - 39) (38 - 43)
Full throttle
Auto Bower 61 - 69 13 -121 177 - 185 173 - 181 103 - 11 54 - 62 61 - 69
p (38 - 43) (70 - 75) {110 - 115) {108 - 112) {64 - 69) {34 - 39) (38 - 43)
Comfort 3g - 47 73 - 81 13-121 79 - 87 36 - 44 5-13 61 - 69
(24 - 29) (45 - 50) (70 - 75) (49 - 54) (22 - 27) (3-8) (38 - 43)
Half throttle
Auto power 46 - 54 85-93 134 - 142 85-93 51-59 5-13 61 - 69
P (29 - 34) (53 - 58) (83 - 88) (53 - 58) {32 -37 (3-8 (38 - 43)

Vehicle speed when performing lock-up (Reference value}

Model code No. 80x17 80X18

Vehicle speed km/h (MPH) Throttle position 1/8 49 - 65 (30 - 40)

Note: & Lock-up vehicle speed indicates the speed in D, position.
& Make sure that lock-up is released under the following conditions:
Throttle opening 0/8
Vehicle speed is less than 120 km/h (75 MPH).
# Perform lock-up inspection after warming up engine.
& Lock-up vehicle speed may vary depending on the driving conditions and circumstances.

STALL REVOLUTION LINE PRESSURE
Engine Stall revolution Engine speed Line pressure kPa {kg/cm?, psi)
P rpm D, 2 and 1 positions R position
VQ30DE -
Q 2,000 - 2,300 Idle 500 (5.1, 73) 775{7.8, 112}
Stall 1,225 (12.5, 178) 1,912 (19.5, 227)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve and plug return springs

Unit: mm (in}

Pars . Item ) @E
Part No. Free length Outer diameter
4 | Pilot valve spring 31742-80X14 36.0 {1.417) 8.1 (0.318)
1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 (0.278) WA
@) | 1-2 accumulator piston spring 31742-80X20 49.3 {1.941) 19.6 (0.772)
Upper body @ | 1st reducing valve spring 31742-80X05 27.0 (1.063) 7.0 (0.276) ERM
® | Overrun clutch reducing valve spring 31742-80X15 37.5 {1.476) 6.9 (0.272)
(b | Torgue converter relief valve spring 31742-80X07 31.0 (1.220) 9.0 (0.354) ﬁ_@
@ | Torque converter clutch control valve 31742-80X17 39.5 {1.555) 1.0 (0.433)
@ | Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 {0.581) E@
@ | Overrun clutch control valve spring 31762-80X00 21.7 (0.854) 7.0 (0.276) ~
@ | Accumulator control vaive spring 31742-30X02 22.0 (0.866) 6.5 (0.256} )
ap | Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 (0.276) FE
Lower body (p | Shift valve B spring 31762-80X00 21,7 (0.854) 7.0 {0.276)
@ 31742-431X15 30.5 (1.201) 9.8 (0.386) @[L
Pressure madifier valve spring
@ 31742-80X16 32.0 (1.260) 6.9 (0.272)
(9 | Phlug spring 31742-80X11 17.0 (0.669) 10.7 {0.421) W ﬁ
— 1 Qil cooler relief valve spring 31872-31X00 17.02 (0.6701) 8.0 (0.315)

4

AR

Bl
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
CLUTCHES AND BRAKES

Number of drive plates 2 Number of drive plates 5
Number of driven plates 2 Number of driven plates 5
Drive plate thickness Drive plate thickness
mm {in) mm (in)
Standard 1.6 (0.063) Standard 1.6 (0.063)
Allowable limit 1.4 {0.055) Allgwable Timit 1.4 (0.055)
Clearance mm (in) Clearance mm {in)
Standard 0.5 - 0.8 (0.020 - 0.031) Standard 0.45 - 0.85 {0.0177 - 0.0335)
Allowable limit 1.2 10.047) Allowable fimit 1.85 (0.0728)
Thickness Thickness
mm (in) Part number mm (in) Part number
6.6 (0.260) 31537-80X05 3.6 (0.142) 31537-80X70
Thickness of retaining 6.8 (0.268) 31537-80X06 _—_— { retaining ol 3.8 (0.150) 31537-80X71
plates 7.0 (0.278) 31537-80X07 ickness of retaining plates 40{0.157) | 31537-80X72
7.2 (0.283) 31537-80X08 4.2 (0.165) 31537-80X73
7.4 (0.291) 31537-80X09 4.4 {(0.173) 31537-80X74
7.6 {0.289) 31537-80X20 3.4 (0.134) 31537-80X75
7.8 (0.307) 3156373021 3.2 (0.126) 31537-80X76
Number of drive plates 4 Number of drive plates 3
Number of driven plates 841 Number of driven plates 5
Drive plate thickness Drive plate thickness
mm (in) mm {in)
Standard 1.6 {0.063) Standard 1.6 {(0.063)
Allowable limit 1.4 (0.055) Allowable Jimit 1.4 (0.055)
Clearance mm {in) Clearance mm {in)
Standard 1.8 -2.2 {(0.071 - 0.087) Standard 0.7 - 1.1 (0.028 - 0.043}
Allowabie limit 3.0 (0.118) Allowable Himil 1.7 (0.067)
Thickness Thickness
L Part
mm (in) Part number mm {in} art number
Thickness of retaining 3.0 (0.118) 31537-81X10 Thick i . 3.0(0.118) 31537-80X65
plates 3.2 (0.126) 31537-80X11 ickness of retaining plates 32(0126) | 31537-80X66
3.4 (0.134) 31537-80X12 3.4 (0.134) 31537-80X67
3.6 (0.142) 31537-80X13 3.6 (0.142) 31537-80X68
3.8 {0.150) 31537-80% 14 3.8 (0.150) 31537-80X69

AT-286



SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

Low & reverse brake | RE4F04V
Number of drive plates 7 Thickness mm {in) Part number
Number of driven plates 8 © 001'23 i g.g?ﬂ') 38424-51E10
Drive plate thickness 0.52-054 @“
mm (in) (0.0205 - 0.0213) 38424-51E11
Standard 1.8(0.07M) Viscous coupling side © 0%2; : 3'3243) 38424-51E12 MA
Allowable limit 1.6 (0.063) ‘ '
0.70 - 0.72
Clearance mm {in} (0.0276 - 0.0283) 38424-51E13
Standard 17 - 2.1 {0.067 - 0.083) 0.79 - 0.81 384245114 M
Allowable fimit 3.3 {0.130) 0.0311 - 0.03189)
0.75-0.80
i 38424-E3000
Tr':f:?;?s Par number (0.0295 - 0.0315) e
0.80 - 0.85
2.0 (0.079) 31667-80X00 _ _ _ {0.0315 - 0.0335) 38424-E3001
2.2 (0.087) 31667-80X01 Differential case side 0.85 - 0.90 F@
Thickness of retaining plates 2.4 (0.084) 31667-80X02 {0.0335 - 0.0354) 38424-E3002 -
2.6 {0.102) 31667-80X03
2.8 (0.110) | 31667-80X04 0.90-0.95 38424-E3003 o
3.0 (0.118) 31667-80X05 (0.0354 - 0.0374) [=E
3.2 (0.126) 31667-80X06
3.4 (0.134) 31667-80X07 . . . . . .
——— Differential side bearing preload adjusting el
rake pan -
shims -
Anchor end pin tightening
torque 39-59(04-06, 35-52) RE4F04A .
Nem (kg-m, in-Ib} _ : BT
Thickness mm {in) Part number
Number of returning revolu-
tions for anchor end pin 25 0.48 (0.0189) 31438-80X00
Lock nut tightening tarque 0.52 {0.0205) 31438-80X01
N (kg-m, frlpy| o 738 (32 3.7.23-27) 0.56 {0.0220) 31438-80X02
0.60 {0.0236) 31438-80X03 B
0.64 {0.0252) 31438-80X04 i
FINAL DRIVE 0.68 (0.0268) 31438-80X05
Differential side gear clearance 0.72 (0.0283) 31438-80X06 RA
o N - » 0.76 (0.0209) 31438-80X07
earance between side gear an
differential case with washer 0.1-0.2 (0.004 - 0.008) 0.50 (0.0315) 31438-80x08 3m
mm (in) . 0.84 (0.0331) 31438-80X09
0.88 (0.0346) 31438-830X10
. . . 0.92 (0.0362) 31438-80X 11 "
Differential side gear thrust washers S
RE4F04A
)
Thickness mm (in) Part number QS
0.75 (0.0265) 38424-B1X00
0.80 (0.0315) 38424-81X01 B
0.85 (0.0335) 38424-81X%02
0.90 (0.0354) 38424-81X03
]
0.95 (0.0374) 38424-81X04 HA
=1
[y
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SERVICE_DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

PLANETARY CARRIER AND OIL PUMP

Clearance between

RE4F04V
Thickneés mm {in) Pa'n number Planetary carrier [
0.36 (0.0142) 38753-56E00

0.40 (0.0157)
0.44 (0.0173)
0.48 (0.0189}
0.52 (0.0205)
.56 (0.0220
0.60 (0.0236}
0.64 {0.0252)
0.68 (0.0268)
0.72 {0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0348)
0.92 (0.0362)
0.12 (0.0047)
0.16 (0.0063)
0.20 (0.0079)
0.24 (0.0094)
0.28 (0.0110)
0.32 (0.0126)

38753 56E01
38753-56E02
38753-56E03
38753-56E04
38753-56E05
38753-56E06
38763-56E07
38753-56E08
38753-56E09
38753-56E10
38753-56E11
38753-56E12
38753-56E13
38753-56E14
38753-56E15
38753-56E16
38753-56E17
38753-56E18
38753-56E19
38753-56E20

planetary carrier and
pinion washer
mm {in}

Standard

Allowable limit

0.20 - 0.70 (0.0079 - 0.0276)
0.80 (0.0315)

Cil pump side clear-
ance
mm (in)

0.030 - 0.050 (0.0012 - 0.0020)

Bearing preload

Differential side bearing
prelocad

mm (in)

0.05 - 0.09 (0.0020 - 0.0035)

Turning torque

Turning torque of final drive

assembly (New bearing)

N:m {kg-cm, in-Ib)

0.78-137(8.0-14.0,69-122)

Thickness of inner
gears and outer gears

Inner gear
Thickness Part number
mm (in}
11.99-12.0
(0.4720 - g
0.4724) 31346-80X00
11.98 - 11.99
(0.4717 - g
0.4720) 31346-80X01
11.97 - 11,98
(0.4713 - .
0.4717) 31346-80X02
Outer gear
Thickness Part number
mm (fn)
11.99-12.0
{0.4720 - g
0.4724) 31347-80X00
11.98 - 11.99
(0.4717 - g
0.4720) 31347-80X01
11.97 - 11.98
(0.4713 - 5
0.4717) 31347-80X02

Clutch and brake return springs

Clearance hetween ol
pump housing and
outer gear

mm (in)

Silandard

Allowable limit

0.111 - 0.181 {0.0044 - 0.0071}
0.181 {0.0071)

Ol pump cover seal
ring clearance
mm (in)

Standard

Allowable fimit

0.10 - 0.25 {0.0039 - 0.0098)
0.25 (0.0098)

Unit: mm ({in)
Parts Free langth Outer diameter
Forward clutch
{Overrun clutch) 21.4 (0.843) 10.3 {0.406}
(22 pes)
High clutch
(12 pes) 22.5 (0.886) 10.8 (0.425)
Low & Reverse brake 241 (0.949) 6.6 (0.260}

(24 pcs)

INPUT SHAFT

Input shaft seal ring clearance
mm {in)

0.08 - 0.23 (0.0031 - 0.0091)
0.23 (0.0091)

Standard

Allowable limit
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjusiments (Cont'd)

REDUCTION PINION GEAR 5.54 (0.2481) 31439-81X48
Turning torque 5.56 (0.2189) 31439-8§1X49
. 5.58 {0.2197) 31439-81X60
Turning torgque of reduction pinion gear .05 -0.39 5.60 (0.2205) 31439-81X61
N-m {kg-cm, in-ib} (0.5-4.0, 043 -3.47) 5.62 {0.2213) 31439-81X62 @H

‘ 5.64 (0.2220) 31439-81X63
_ 5.66 (0.2228) 31439-81X64

Reduction pinion gear bearing adjusting 5.68 (0.2236) 31439-81X65 A
shims 5.70 (0.2244) 31439-81X66

5.72 (0.2252) 31435-81X67 .

Thickness mm (in} Part number 5.74 (0.2260) 31439-81X68 E[V]
4.50 (0.1772) 31439-83X00 5.76 (0.2268) 31439-81X69 Wl
4.52 {0.1780) 31439-83X01 5.78 (0.2276) 31439-81X70
4.54(0.1787) 31439-83%02 5.80 (0.2283) 31439-81X71
4.56 (0.1795) 31439-83X03 5.82 (0.2201) 31439-81%72 LG
4.58 (0.1803) 31439-83X04 5.84 (0.2299) 31439-81X73
4.60 0.1811) 31430-83X05 5.86 (0.2307) 31439-81X74 5
4.62 (0.1819) 31439-83X06 5.88 (0.2315) 31439-81X75 E®
4.66 (0.1835) 31439-53X06 5.92 (0.2331) 31439-81X77 -
4.68 (0.1843) 31439-83X09 5.94 (0.2339) 31439-81X78 M
4.70 {0.1850) 31439-83X10 5.96 (0.2346) 31439-81X79
4.72 (0.1858) 31439-83X11 5.08 {0.2354) 31439-81 X80
4.74(0.1866) 81439-83X12 6.00 (0.2362) 31439-81X81 GL,
4.76 (0.1874) 31439-83X13
4.78 (0.1882) 31439-83X14
480 (0.18%0) 51439-83X15 REVERSE CLUTCH DRUM END PLAY ki
4,82 (0.1898) 31439-83X16 Unit: mm i)

4.84 (0.1906) 31439-83X17 - .

4.86 {0.1913) 31439-83X18 Reverse clutch drum end play 0.55 - 0.90 (0.0217 - 0.0354}

4.88 {0.1921) 31439-83X19

4,90 (0.1929) 31439-83X20

4.92 (0.1937) 31439-83%21 Thrust washers for adjusting reverse EA
4,94 (0.1945) 31439-33X22 clutch drum end play

4.96 (0.1953) 31439-83X23 -

4.98 (0.1957) 31439-83X24 Thickness mm (in} Part number ﬁfﬂ\
5.00 (0.1969) 31439-81X00 0,80 (0.0315) 31606-80X13 :
5.02 {0.1978) 31439-81X01 1.40 (0.0551) 31508-80X17

5.04 (0.1984) 31439-81X02 _ BE
5.06 (0.1992) 31436-81X03 0.95 (0.0374) 31508-80X14

5.08 (0.2000) 31439-81X04 1.10 (0.0433) 31508-80X15

5.10 (0.2008) 31439-81X05 .
5.12 (0.2016) 31439-81X06 125 (0.0492) 81508-80X16 ST
5.14 {0.2024) 31439-81X07 1.55 (0.0610) 31508-80X18

5.16 (0.2031) 31439-81X08 1.70 {0.0669) 31508-80X19 BS
5.18 (0.2039) 31439-81X09 E
5,20 (0.2047) 31439-81X10 185 (0.0728) 31508-80X20

5.22 (0.2055) 31439-81X 11 Ell
5.24 (0.2063) 31439-81X12

6.96 (0.2071} 31439-81X13 ACCUMULATOR

5.28 (0.2079) 31435-31%14 _ri ,
5.30 {0.2087) 31439-81X15 Q-ring Unit: mm (in} (A4,
5.32 (0.2094) 31439-81X16 Accumulator Inner diameter Inner diameter

5.34 (0.2102} 31430-81X17 {Small) {Large} EL
5.36 (0.2110) 31439-81X18

5.38 {0.2118) 31439-81X19 ,?,ir,;?o:mease Ao 26.9 (1.058) 44.2 (1.740)

5.40 (0.2126) 31439-81X20

5.42 {0.2134) 31439-81X21 N-D accumulator 34.6 (1.382) 39.4 {1.551) H@X
5.44 (0.2142) 31439-81X22

5.46 (0.2150) 31439-81%23

5.48 (0.2157) 31439-81X24

5.50 (0.2165) 31439-81X46

5.52 (0.2173) 31439-81X47
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SERVICE DATA AND SPECIFICATIONS (SDS)

Return spring

Specifications and Adjustments (Cont’d)

Unit; mm (in)

BEARING RETAINER
Seal ring clearance

Unit: mm (in)
Bearing retainer seal ring ¢learance
0.10 - 0.30
Standard (0.0039 - 0.0718)
Allowable limit 0.30 (0.0118)

TOTAL END PLAY

Unit: mm (in}

Total end play

0.25 - 0.55 (0.0098 - 0.0217}

Bearing race for adjusting total end play

Thickness mm {in)

Part number

Accumulator Free length Quter diameter
Servo release acou- 52.5 (2.067) 20.4 (0.803)
mulator
N-D accurmulataor 43.5 (1.713) 28.0 (1.102)

BAND SERVO
Return spring Unit: mm in)

Return spring Free length Quter diameter
2nd servo return
spring . 32.5 (1.280) 25.9 (1.020)

O/D servo return 31.0 (1.220) 21.7 (0.854)
spring
REMOVAL AND INSTALLATION
Unit: mm (in)
Distance between end of con-
verter housing and torque con- 14 (0.55)
verer
OUTPUT SHAFT
Seal ring clearance Unit: mm {in)
Output shaft seal ring clearance
0.10-0.25
Standard (D.0D38 - £.0098)
Allowable limit 0.25 {0.0098)
End play Unit: mm (in)

Output shaft end play

0-0.15 (0 - 0.0059)

Output shaft end play adjusting shims

Thickneés mm {in)

Part number

0.80 (0.0315)
0.84 {0.0331)
0.88 (0.0348)
0.92 (0.0362)
0.96 (0.0378)
1.00 (0.0394)
1.04 {0.0409)
1.08 {0.0425)
1.12 (0.0441)
1.16 (0.0457)
1.20 (0.0472)

31438-80X60
31438-80X61
31438-80X62
31438-80X63
31438-80X64
31438-80X65
31438-B0X66
31438-80X67
31438-80X68
31438-80X69
31438-80X70

0.8 (0.031)
1.0 (0.039)
1.2 (0.047)
1.4 (0.085)
1.6 (0.063)
1.8 (0.071)
2.0 (0.079)
0.9 (C.035)
1.1 (0.043)
1.3 (0.051)
1.5 {0.059)
1.7 {D.067)
1.9 (0.075)

31435-80X00
31435-80X01
31435-80X02
31435-80X03
31436-80X04
31435-80X05
31435-80X06
31435-80X09
31435-80X10
31435-80X11

31435-80X12
31435-80X13
31435-80X14

AT-290
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