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When you read wiring diagrams:

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

e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNO-
SIS FOR AN ELECTRICAL INCIDENT™.
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

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

DTC
ltems Reference
(CONSULT screen terms) | gcpe CONSULT page
GST*2
A/T 18T GR FNCTN 1103 PO731 AT-96
A/T 2ND GR FNCTN 1104 PO732 AT-102
AT 3RD GR FNCTN 1105 P0O733 AT-107
AT ATH GR FNCTN 1106 P0734 AT-112
A/T TCC S/V FNCTN 107 P(744 AT-124
ENGINE SPEED SIG*4 1207 P0725 AT-93
ATF TEMP SEN/CIRC 1208 PO710 AT-85
INHIBITOR SW/CIRC 1101 PO705 AT-81
L/PRESS SOL/CIRC 1205 P0O745 AT-131
O/R CLTCH SOL/CIRC 1203 P1760 AT-150
SFT SOL A/CIRC*3 1108 P0750 AT-135
SFT SOL B/CIRC*3 1201 PO755 AT-139
TP SEN/CIRC A/T*3 1208 P1705 AT-143
TCC SOLENQID/CIRC 1204 PO740 AT-120
VEH SPD SEN/CIR AT*4 1102 PQ720 AT-89

DTC
ltems Reference
CONSULT ECM*1 {CONSULT screen terms) page
GST*2
PO705 1101 INHIBITOR SW/CIRC AT-81
PO710 1208 ATF TEMP SEN/CIRC AT-85
P0720 1102 VEH SPD SEN/CIR AT*4 AT-89
P0725 1207 ENGINE SPEED SIG™4 AT-93
PO731 103 AT 18T GR FNCTN AT-98
PO732 1104 A/T 2ND GR FNCTN AT-102
PO733 1105 AT 3RD GR FNCTN AT-107
P0O734 1106 AT 4TH GR FNCTN AT-112
P0740 1204 TCC SOLENOQID/CIRC AT-120
P0744 1107 AT TCC 8/V FNCTN AT-124
PO745 1205 L/PRESS SOL/CIRC AT-131
PO750 1108 SFT SOL A/CIRC*3 AT-135
PO755 1201 SFT SOL B/CIRC*3 AT-139
P1705 12086 TP SEN/CIRC A/T*3 AT-143
P1760 1203 O/R CLTCH SOL/CIRC AT-150

*1: In Diagnostic Test Mode I (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 illumi-

nates.

*4; The MIL illuminates after TCM enters the fail-safe mode
in two consecutive trips, if both the “Revolution sensor”
and the “Engine speed signal” meet the fail-safe condi-
tion at the same time.
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PRECAUTIONS AND PREPARATION

Precautions For 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 Sys-

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

WARNING:

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

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

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

AT-3

Gl

B4

=

LG

BT




PRECAUTIONS AND PREPARATION
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Precautions

Before connecting or disconnecting the TCM harness
connector, turn ignition switch OFF and disconnect
negative 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
securing bolt until the orange indicator appears.
[@): 3.0 - 5.0 N-m (0.3 - 0.5 kg-m, 26 - 43 in-ib)

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

Make sure that there are not any bends or breaks on
TCM pin terminal, when connecting pin connectors.

Before replacing TCM, perform TCM input/output signal
inspection and make sure whether TCM functions prop-
erly or not. (See page AT-76.)

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

The DTC should not be displayed in the “DTC CONFIR-
MATION PROCEDURE?” if the repair is completed.

AT-4



PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

Before proceeding with disassembly, thoroughly clean the outside of the transaxle. It is important to
prevent 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 clean. Common shop rags c¢an leave fibers that could
interfere with the operation of the transaxle.

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

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

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

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

e The valve body contains precision pars and requires extreme care when parts are removed and ser-
viced. Place disassembied valve body parts in order for easier and proper assembiy. Care will also
prevent springs and small parts from becoming scattered or lost.

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

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

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

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

o After overhaul, refill the transmission with new ATF.

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

Always follow the procedures under “Changing A/T Fluid” in the MA section when changing A/T fluid.
Service Notice or Precautions
FAIL-SAFE

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

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

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

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

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

Always follow the “WORK FLOW?” (Refer to AT-57).

The SELF-DIAGNOSIS results will be as follows:

The first SELF-DIAGNOSIS 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 indi-

cated.

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

External leaks in the hub weld area.

Converter hub is scored or damaged.

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

Steel particies 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 ail hydraulic and electrical diag-
noses have been made. (Converter clutch material may be glazed.)

Converter is contaminated with engine coolant containing antifreeze.

Internal failure of stator rolier clutch.

Heavy clutch debris due to overheating (blue converter).

AT-5

MIA

El

¢

EG

CL

(7

o)

T

A

EL

i



PRECAUTIONS AND PREPARATION

Service Notice or Precautions (Cont’d)

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

The torque converter should not be replaced if:

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

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

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 fitter.

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 materiai is found in oil pan or clogging strainer.

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

OBD-Il SELF-DIAGNOSIS

A/T self-diagnosis is performed by the TCM in combination with the ECM. The results can be read
through the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer
to the table on AT-43 for the indicator used to display each self-diagnostic result.

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

Always perform the procedure “HOW TO ERASE DTC” on AT-40 to complete the repair and
avoid unnecessary blinking of the MIL.

The following seif-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?”).
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PRECAUTIONS AND PREPARATION

Special Service Tools
The actual shapes of Kent-Moors tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.)
Tool name

Description

(J34301-C)
Qil pressure gauge set
() (J34301-1)
Qil pressure gauge
(@ (J34301-2)
Hoses
(3 (J34298)
Adapter
@ (J34282-2)
Adapter
(5) (790-301-1230-A)
60° Adapter
(6) (J34301-15)
Square socket

g(fr‘(rm ®

Cafmr—
@
(D)

Measuring line pressure and governor pres-
sure

AATB96
Kv31103000 Installing differential oil seal
{J38982) {Use with ST35325000.)
Drift Q
a \&
a: 59 mm {2.32 in} dia.
NT105 b: 49 mm (1.93 in) dia.
8T35325000 Installing differential cil seal
{ — ) {Use with K¥31103000.)
Drift
a: 215 mm (8.46 in)
b: 25 mm {0.98 in} dia.
NT417 c: M12 x 1.5P
Kv38107700 ® Measuring turning torque of final drive
{J39027) assembly
Preload adapter ® Measuring clearance between side gear
and differential case with washer
® Selecting differential side bearing adjusting
shim
NTO87
KV31103200 Removing and installing ¢lutch return spring
(J34285-A and
J34285-87)
Clutch spring compressor
a: 320 mm {12.60 in)
NT423 b: 174 mm (6.85 in)
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.) Description
Tool name
5T23540000 Remaoving and installing parking rod plate,
(J25689-A) b manual plate and differential pinion mate
Pin punch 2 shaft retaining pins
a: 2.3 mm (0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
KV32101000 Installing throtile lever and manual shaft
(J25689-A) s retaining pins
Pin punch
\
NT410 a: 4 mm (0.16 in) dia.
ST25710000 0 Adigning groove of manual shaft and hole of
{ — ) a transmission case
Pin punch %
NT#10 a: 2 mm (0.08 in) dia.
ST3306S001 Removing differential side bearing inner race
(J22888-D) d
Differential side bearing
puller set @ b
(1) ST33051001
{J22388-D)
Puller . .
(2) ST33061000 2 a: 39 mm (1.54 in) 'dla. '
(J8107-2) b: 29.5 mm (1.16? in) dia.
Adapter ¢ 130 mm (5.12 |.n)
d: 135 mm (5.31 in)
NT413 e: 120 mm {4.72 in)
KVv38105450 ® Removing idler gear bearing cuter race
(J342886) ® Removing differential side oil seals
Puller ® Removing differential side bearing outer
race
® Removing needle bearing from bearing
@ retainer
b
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
ST27180001 ® Removing idler gear
(J25726-A)
Puller
a: 100 mm (3.94 in)
- b: 110 mm {4.33 in)
NT424 ¢c: M8 x 1.25P
ST30031000 Removing reduction gear bearing inner race
(J22912-1)
Puller
a: 90 mm (3.54 in) dia.
NT411 b: 50 mm (1.97 in) dia.




PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.) Deseription
Tool name : ) Gl
8T35272000 #® [nstalling reduction gear bearing inner race
(J26082) E ® [nstalling idler gear bearing inner race 4,
Drift
g =
a: 72 mm (2.83 in} dia.
NT426 b: 35.5 mm (1.398 in) dia.
LG
ST37830000 Installing idler gear bearing outer race
C — )
Drift EG
a: 62 mm (2.44 in) dia.
NT427 b: 39 mm (1.54 in) dia. FE
5T35321000 b Installing cutput shaft bearing
« =) a oL
Drift ‘.
a a: 43 mm (1.93 in) dia. T
NTO73 b: 41 mm (1.61 in) dia.
ST30633000 b Installing differential side bearing outer race

{ — ) |
Drift "
S8,

: 67 mm (2.64 in) dia.

o
o

NTO73 b: 49 mm (1.93 in) dia. B4
ST35271000 ® Insialling idler gear
(J26091) .
Drift BR
a: 72 mm (2.83 in) dia. &7
NT115 b: 63 mm (2.48 in) dia. -
ST33400001 ® Installing oil pump housing oil seal -
(J26082) BE
Drift
. BV
a: 60 mm (2.36 in) dia.
NT115 b: 47 mm (1.85 in} dia.
A
EL
0
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name Description
Puller ® Removing idler gear bearing inner race
® Removing and installing band servo piston
snap ring
NTO77
Errift Removing idler gear bearing inner race
a
NT109 a: 34 mm (1.34 in) dia.
Drift Installing differential lsft side bearing
a: 86 mm (3.39 in) dia.
NT115 b: 80 mm (3.15 in) dia.
Drift Installing differential right side bearing
a: 46 mim (1.81 in) dia.
NT115 b: 40 mm (1.57 in) dia.
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OVERALL SYSTEM

A/T Electrical Parts Location

AN T AT B
Throttle postition sensor L
and throttle position switch

O/ OFF
indicator lamp

Qverdrive control switch

; ﬂﬁ' ____ (Transmission
‘W” control module}
®

TCM

Inhibitor switch

(Battery removed for clarity)
= T

Cripping resistor

3

-

{Air cleaner remove

‘-\l

d

r‘:’% R [

for clarity)

Revolution sensor
= Marness connector

harness connector
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OVERALL SYSTEM

for Quick Pinpoint Check
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OVERALL SYSTEM

Wiring Diagram —-A/T-
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OVERALL SYSTEM

Wiring Diagram —A/T— (Cont’d)

IGNITION SWITCH
ON or START AT'A/—I-'O2
FUSE
(’j&é’f Refer to “EL-POWER”.
"—I
EN ) [ES e il ER [0
RR/Y Y Y
-
I w\f@mxtpage
BRY
. Yvﬁ
e
BR/Y hd
5l =1
THROTTLE INHIBITOR
POSITION SWITCH
SWITCH P 1 E212
48 "
WIDE d D '.\
—__ 4 OPEN __® -¢ -
OTHER T CLOSED|  OTHER = _?'_]-wa
L] =
[4] Lol Loy (&l led
= & (0 Wl Ky ]
GYR GYR WG BY  ORL
|
GY/R WG BY  ORL GMw @
(ZID) ’—.—I-EEOS
Tz N--f e k-5
(]
GY/R WG BfY oi/L GwW
GY/R WG BY ORL GW
E101
[ a3y B o
GYR WG BY ORL G
o To EL
o EL-
I I "G’W m—p aCRL
GYR WG BY  ORL GW
sy ey 7 (el 7ol
N D 2ND 18T TGM
POS POS POS POS pos  J(TRANSMISSION
SW  SW Sw 8w sw { CONTROL MCDULE)
Refer to last page (Foldout page).
IABAIEEE P P 0 B ) ER A ) R S @ﬁ] D RGEE)
5]6 748 [18]i7] 8fielzc]z1]z2 36| 37] sefa|40fa1]42]43]44]as] 48] 47] 48| - H.S.
1]2]3]4 5]6]8 6 |(M33 BHE ARA 5]
9 [icpttl12]1sj14]ishei7lislioleo] w 78] lwli1]iafia]a15hs] w
Aeis]NGw) (A2 NG Eli]e ﬁh
5
\alelr]e/ &y \al5]8/ Gy HARAB BGY
{10 ] 5 O 2 e 5 5 2 i O S s ) o] ) S S GED I
fonpnf el aiedisn)ien] ay o [sklowhiadinfioda]udaclie] BR  |aslosfiosfisfestashesis]es] W

AAT1B8A



OVERALL SYSTEM
Wiring Diagram —A/T- (Cont’d)

AT-AT-03 @

VEHICLE
SPEED
SENSOR s
.@3 4
Ao i
N
Ly L con
2 A oD EM
k- e &2 cruise  oaNceL| (EFRRe .
Preceding —- ' IE] LAMP  SIGNAL ’
v a Ry B2 [ KEA
page o <m
I fi—---4l.-f;f; % onm LC
Y R AYY
==l oy el E®
l [ |COMBINATION
METER - .
SPEED- @ s | e OR - [0
o OMETER EE

OFF
INDICATOR

LAMP
el o

Ems;

L]

PUR B
/1
G/A
] ® - s | 15077 [ JwPUR Ne’“
(5] — page R
AT DEVICE
(OVERDHIVE
OFF |CONTROL
SWITCH
) ¢ FA

|L5)Gs8
o
B RA
] ~—
® e [ —
I BR
E G/R OAB  PUR OR CR/B ST
.-.1 f as[i [3 || ||27|| |]37|| ||40|f
oh oD VSP2 ASCD  ASCD TcM
I I CONT  OFF CRUISE  4TH (TRANSMISSION
B B 2 LAMP SW cuT CONTROL MODULE) RS
2 & Sw 2
@D @3
BT
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OVERALL SYSTEM

Wiring Diagram —A/T- (Cont’d)

ENGINE
COCLANT
TEMPERATURE

SENSOR

AT-A/T-04

FTHROTTLE
POSITION
SENSOR

Precedin —- !
page g PU/R BRY E : -
® mum | mpu— B @Next page
| 1
. !
1
! _ |
} ¢} e
PL/R BR/Y B P/L ¥
=) [Eal (=] =]l
ECM VSR W/TEMP GND-A AVCC  TVO1 JOINT
ggﬁfﬁm CONNECTOR-
WLE) TACHO ATCK VG GNDC  GNDC =
F25 L12]
A N A ] S S
EC section.) B
L/OR PU GY B B I
LI .
o @
LOR —
Fo7
PU - GY PIL
I—-—' (D) g
o e {0
I PU GY P/
i
To EL-METER 4m L/oRm @ } i
L/OR PU GY PiL
JE3| =0 [Eal [
ENG 0BD2 TH/SEN SENS iy
THANSMISSION
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OVERALL SYSTEM
Wiring Diagram ~A/T— (Cont’d)

AT-ATT-05 @

REVOLUTION AT FLUID
SENSOR “FARy_ | TEMPERATURE

.' SENSOR A,

- LG
Preceding mat (IEN | & | IE SR EERREEEE || GET-) N | X1 | EEEEE
Precedns < G CIHE] [E)------{3])
BR B
Foa_ oo EG
1 3
1 3
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vz = FE
B BR
F28
e I | SRR | SRR 14]
= e oL
B ER
oy I A
i i T
1 ]
1 1
' i
1
1 | AT
t 1
i __ I
T ETo
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R4
BE
W B BR ® 87
VSP-1 SENS FLUID TCM I
TRANSMISSION -
(REV SEN) GND TEMP EONTHOL B B RE
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Fi3
517
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OVERALL SYSTEM

Wiring Diagram —A/T- (Cont’d)

AT-A/T-06
TCM
(TRANSMISSION
CONTROL
T OVR/C SHIFT SHIFT Doty | ODULE)
DUTY
S0L SOL SOL A SOLB SOL(DR)
ILs]) IL8 i L8| (L7
GYR UB LW LY
GY/H LB Lw Ly DROPPING
I—l—l W46 I‘"l l——l—l I—l—l RESISTOR
I L 3
GY/R LB LW LY
M16
GY/R LB LW LY
------------- TgB--oeeeoooe Teeeeeeeee
L GY G ¥

LINE
PRESSURE
SOLENCGID
VALVE

TORQUE OVERRUN SHIFT SHIFT
CONVERTER CLUTCH SOLENOID SOLENOID
CLUTCH SOLENOID VALVE A VALVEB
SOLENOID VALVE

VALVE

1
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OVERALL SYSTEM

Cross-sectional View

Band servo piston

Reverse clutch drum

High clutch
Front planetary gear

Reverse clutch
Low one-way clutch Oil pump assembly

Rear planetary gear Brake band
Converter

Forward clutch housing
Overrun clutch

Low & reverse brake

Qutput shaft

\ lnput shaft

Idier gear

Forward one-way clutch

Reduction pinion gear

Differential case

AT-19

Torgue converter
Glutch piston

AT
Torque converter
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Hydraulic Control Circui

OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism
CONSTRUCTION

@ @

ﬁ—L‘——l
f ﬁﬂ -U—N Lﬂﬂ.l @ LG
_ EG
% 7 ]
| | FE

) :

<: Engine side

o
satasal | MIT

@ Torque converter @ Front internal gear @ Overrun clutch

@ Qil pump Front planetary carrier Low one-way clutch

@ Input shaft @ Rear sun gear Low & reverse brake

@ Brake band @ Rear pinion gear Parking pawl EA

@ Reverse clutch @ Rear internal gear @ Parking gear '

@ High clutch Rear planetary carrier @ Output shaft

@ Front sun gear @ Forward clutch @ Idle gear BA,

Front pinion gear Forward one-way clutch Output gear ‘
BR
ST
BT
EL
34
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OVERALL SYSTEM

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

Clutch and brake components Abbr. Function
@ Reverse clutch R/C To transmit input power to front sun gear @
@ High clutch H/C To transmit input power to front planetary carrier .
@ Forward cluich FIC connect front planetary carrier with forward one-way clutch
@ Qverrun clutch Q/C To connect front planetary carrier with rear internal gear @
@ Brake band B/B To lock front sun gear @
f | is engaged, to stop rear internal gear

Forward one-way clutch F/0.C When onyarc_l cluich @ s.,e gag ' ‘O stop .e a . gear (9

from rotating in opposite direction against engine revolution,

To stop front planetary carrier from rotating in opposite direction
Low one-way clutch L/C.C , P . P ry g1 opp

against engine revolution.
Low & reverse brake L& R/B To lock front planetary carrier .

CLUTCH AND BAND CHART

Reverse High Forward | Overrun Band servo s:;‘iv‘i;d Oﬂl‘;?::a rlt;s‘(;vrss:a
Shift position cluich clutch cluich clutch 2nd ard 4th clutchy clutchy brake Lock-up Remarks
apply | release | apply
= PARK
POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
1st O *1 ) [
B4 2nd O 1© O e Automnatic shift
1234
O, 0 "0 |®| ® . 50
4th Q| ® X © | O O
. st Q . b Autornalic shift
123
2nd OO | O .
Locks (held
1st
1 O O * O stationary)
in 1st speed
2nd O O O L 1¢ 2¢ 3

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

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

*3: Qil pressure is applied to 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
: Operates when throttle opening is less than 3/16, activating engine brake.
: Operates during “progressive” acceleration.

: Operates but does not affect power transmission.

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

®R@OO
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

POWER TRANSMISSION
“N”’ and “P” positions

“N” position

Power from the input shaft is not transmitted to the output shaft because the clutches do not oper-
ate.

“P” position

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.

Parking pawl engages
with parking gear

%ﬁf}:

| L‘ TR e 3
N

Input shatt

; Input m: Lock {Held stationary)

Qutput shaft

SAT991I
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OVERALL SYSTEM

“1,” position

Shift Mechanism (Cont’d)

® Forward clutch

® Forward one-way clutch
® Overrun clutch

® | ow and reverse brake

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

Engine brake

Overrun clutch always engages, therefore engine brake can be obtained wher -
decelerating.

Power flow

Input shaft

4

Rear sun gear

4

Rear pinion gear

4

Rear planetary cairier

\ 4

Output shaft

Front planetary gear

Rear planetary gear

Forward clutch
Low & reverse

o emmmt Overrun brake
Rear internal clutch
/
P =

- Forward
one-way
clutch

e

P

T

Input shaft

Input

Rear
Output

sun gear  Rear planetary carrier Output shaft

i Pinion

SATS96I
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OVERALL SYSTEM

“D,” and “2,” positions

Shift Mechanism (Cont’d)

® Forward one-way clutch
® Forward clutch
® | ow one-way clutch

Rear internal gear is locked to rotate counterclockwise because of the functioning of
these three clutches.

Overrun clutch
engagement conditions
{Engine brake)

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

2,: Always engaged

At D, and 2, positions, engine brake is not activated due to free tuming of low one-
way clutch.

Power fiow input shaft
Rear sun gear
Rear planetary carrier
Qutput shaft
Front planetary gear Rear planetary gear
Y Held to turn clockwise
Forward one-way
clutch Low one-way ciutch
i1 Transmission of ¥
i} driving force A—B |1 driving force B—C
' il
A~ rronvard, 1
““““““““ Rear internal | 1 clutsh Overrun clutch !
IR |
gear dba 1 Jt 27
AT i
] 1
T [N
A
'x 5 (‘r_J‘
one-way L
clutch s Low —
TG one-way
clutch
[ A s i a“' o i &
Input shatt Rear planetary carrier Output shaft
Input B2 Locked Pinion

SAT992I
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OVERALL SYSTEM

“Dz!!, “22!5 and 1

Shift Mechanism (Cont’d)
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 pianetary carrier.

As front ptanetary carrier transfers the power to rear internal gear through forward clutch and forward
one-way clutch, this rotation of rear internal gear increases the speed of rear planetary carrier com-
pared with that of the 1st speed.

Overrun ¢lutch
engagement conditions

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

Power flow Input shaft =p Rear sun gear
Rear pinion gear
Rear planetary carrier
Output shaft Front internal gear
Frent pinion gear
Frent planetary carrier
Forward clutch
Forward one-way clutch
Rear internal gear
Front planetary gear Rear planetary gear
Forward one-way
clutch Low one-way clutch
—_—
! \n ;
{ i %
11 Transmission of b
H driving force B—A }‘
Forward | | . It
T T T T T T e — e CIUtCh }‘ Rear Interna' gear J‘T
Band brake Jh OJ"’?L”" s M
L o ciutc —‘r—[‘—‘—'— - I
: G
1] LN
Front ' I f
! planretary" H‘UTMJ—U K ; L .E.. Forward " JI |
carrier HH L : i S
: 2l one-way 5
N . T i | clutch /..{,.//I, 27
- . '_T___‘T“F{ear pinicn gear 77@7
Input shaft Front sun gear Rear sun gear Output shaft
Input B Locked Pirion

Output Divided force
(

Speed increase) SAT993I
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OVERALL SYSTEM

“D,”" position

Shift Mechanism (Cont’d)

® High clutch
® Forward clutch
® Forward one-way cluich

Input power is transmitted to front planetary carrier through high cfutch. And front planetary carrier
is connected to rear internal gear by operation of forward clutch and forward one-way clutch.

This rear internal gear rolation and another input (the rear sun gear) accompany rear planetary
carrier to turn at the same speed.

Overrun cluich
engagement conditions

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

Power flow

Input shaft

High clutch

Front carrier

4

Forward clutch

4

Forward one-way clutch

4

Rear internal gear

Rear sun gear

Rear pinion gear

\ ¢

Rear planetary carrier

4

Output shaft

Front planegtary gear

Rear planetary gear

Forward ane-way
cluich Low one-way clutch

B

T
3

Forward Transmission of
clutch driving force B—=A

;
i
I
|
' Overrun

JL clulch
hd /

|
|
|
|
; ﬂ!ilﬂ Forward E
/M =
D\L_l\ Rear

planetary o

Input shaft

Input

m Locked

Cutput shaft

SATO04|
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

® High clutch

® Brake hand

® Forward clutch (Does not affect power
transmission)

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

Engine brake

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

Power flow

Input shaft

I

High clutch

<=

Front planetary carrier

<

Front pinicn gear

-

Front internal gear

-

Rear planetary carrier

4

Qutput shaft

Front planetary gear

Rear planetary gear

Forward one-way
clutch
—a B

Low oneg-way clutch

R

A

7 Turns freety at all i
times (Rotating speed |
A > B) :
Overrun |
clutch L '
/

RN

Input shaft

input

Cutput shaft

SAT935!
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“R” position

® Reverse clutch Front planetary carrier is stationary because of the operation of low and reverse
® Low and reverse brake brake. @l
Input power is transmitted to front sun gear through reverse clutch, which drives
front intemal gear in the opposite direction.
Engine brake As there is no one-way clutch in the power transmission line, engine brake can be A
obtained when decelerating.
Power flow Input shaft EM
Reverse clutch
[ LG
Front sun gear
l' EG
Front pinion gear
l' FE
Front internal gear
! | Gl
Qutput shaft

Front planetary gear Rear planetary gear

Forward one-way
clutch

%
ety

o
oo,

%
%

X
Setete%
%3

_\\K
Y
R
ot o
£ s
)

;‘II Transmission of
|1 driving force A—B B
i (Does not affect power
transmission)}

I
|
i
I
[l
I
JbL

L--TTTIzonIoos \:
oy o Low & reverse
Reverse et < <5 L :
- brake @1
Pover® m n \
1
8V
] = Rear
41— planetary 772777
% carrier Pﬂ@
T
Input ghaft Output shaft BT
Input A Pinion SAT997I
A
EL
B4
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OVERALL SYSTEM

Control System

OUTLINE

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

SENSORS TCM . ACTUATORS

Inhibitor switch

Throtile position sensor
Closed throttle position switch
Wide open throttle position
switch

Engine speed signal >
A/T fluid temperature sensor
Revolution sensor

Vehicle speed sensor
QOverdrive control switch
ASCD control unit

Shift control

Line pressure control
Lock-up control
Overrun clutch control
Timing centrol
Fail-safe control >
Self-diagnosis

CONSULT communication line
control

Duet-EU contral

Shift solenoid valve A

Shift solenoid valve B
Overrun clutch solenoid valve
Torgque converter clutch
solenoid valve

Line pressure sclenoid valve
O/D OFF indicator lamp

CONTROL SYSTEM

—O—

Q ASCD
control unit
{AIT fluid temperalure sensur]

Ling pressure solenoid [Revoluﬂon sensor I

valve "
Inhibitor Torque' converter clutch Dropping resistor IDverdrive control swilch
Cloged throttie switch solenoid valve

nosition switch —‘ Overrun clutch sclenoid
valve

Wide open throttle Shift solenocid valve A

position switch - -
Throttle position Shift solencid valve B
SENsor 3 4 . J

il Engine spsed |—> TCM

1 i
| Throttle opening ]
] O/D OFF indicator lamp @T@
ECM B ﬂVehicle speed sensor Loé (g

SAT903I
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OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Inhibitor switch

Detects select lever position and sends a signal 1o TCM.

Throtife position sensor

Detects throttle valve position and sends a signal to TCM.

Closed throtile position switch

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

Wide open throttle position switch

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

Engine speed signal

From ECM.

Input | AT fluid temperature sensor Detects iransmission fluid temperature and sends a signal to TCM.
Revaolution sensor Detects cutput shaft rpm and sends a signal to TCM.
) Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
Vehicle speed sensor . . .
sor (installad on transmission) malfunctions.
Overdrive control switch Sends a signal, which prohibits 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.
Shift solenoid valve A/B Selects shifting point suited to driving conditions in relation to a signal sent from
TCM.
. . Regulates (or decreases) line pressure suited 1o driving conditions in relation to
Line pressure solenoid valve -
a signal sent from TCM.
Qutput Regulates (or decreases) lock-up pressure suited to driving conditions in relation

Terque converter clutch solencid valve

to a signal sent from TCM.

Cverrun cluich solenoid valve

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

0O/D OFF indicator lamp

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

AT-31
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OVERALL SYSTEM

kPa (kg/cm?, psi)

Line pressure

“R” position

[, spr wqe

position

Throttle opening —m
SATO003J

kPa (kg/fcm2, psi)

Line pressure

D,—» “2" or “1” position

\D3+.;2u or “17
position

Vehicle speed —»
SAT004d

kPa {kg/cm?, psi) —m

Line pressure

No shifting

When shifting
(1% 2 shift}

Throttle opening —=

SATO0S

Control Mechanism

LINE PRESSURE CONTROL
TCM has various line pressure control characteristics to match

the driving conditions.

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

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

Normal control
The line pressure to throttle opening characteristics is set for
suitable clutch operation.

Back-up control (Engine brake)
If the selector lever is shifted to “2” position while driving in D,
(OD) or D5, great driving force is applied to the clutch inside the
transmission. Clutch operating pressure (line pressure} must be
increased to deal with this driving force.

During shift change

The line pressure is temporarily reduced corresponding 1o a
change in engine torque when shifting gears (that is, when the
shift solencid valve is switched for clutch operation) to reduce

shifting shock.

At low fluid temperature

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

Line pressure

{under normal conditions)

W<

3 Line pressure corrected
S {at low temperature)
n E
W O
2o
ax
gg
v

Throtile opening ——m
SATO06J
-10°C {14°F)

fg
@ o Normal temperature
S
n E
@ O
L=
a.x
2&
—

Throttle opening ——-p .
SATOO7)

Pilot pressure

TCM -

To shift valv

Shift solencid valve =

Drain
|

SATO008J

Control Mechanism (Cont’d)

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

¢ 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 vis-

cosity at low temperature.

SHIFT CONTROL

The shift is regulated entirely by electronic control to accommo-
date 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 performance and fuel economy.

Control of shift solenoid valves A and B

The TCM activates shift solencid valves A and B according to
signals from the throttie position sensor and revolution sensor
to select the optimum gear position on the basis of the shift

schedule memorized in the TCM.

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

applied to the shift valve.

Relation between shift solenoid valves A and B and gear positions

Gear position
D, 24, 14 D, 2., 1, D, D, (OD) N-P
Shift solenoid valve
A ON (Closed) OFF (Open) OFF (Open) ON (Closed) ON (Closed)
B ON {Closed} - ON (Closed) QFF {Open) OFF (Cpen) ON (Closed)
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OVERALL SYSTEM
Control Mechanism (Cont’d)

Control of shift valves A and B

Inactivated state Activated state

/Shlft vaive B
[' Spring
x

Shift valve B

X \Sprmg
Pilot‘pressure * x
_ﬁ_r[:—: —_ TeM
y lr \ L
. Shift solenoid valve B OFF ; :
Drain Shift solenoid valve B ON SATO09S

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 vaive B. When the shift solenoid valve is ON, pilot pres-
sure 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 an 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.

QOverdrive control switch ON CFF
Selector lever “D" position

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

Throttle position sensor Less than set opening

Closed throttle position switch OFF

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

Pliot pressure Torque converter clutch solenoid valve control

F"‘e’ o™ The torque converter clutch solenoid valve is controlled by the
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
I o is reduced and pilot pressure remains high.

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

N

Plunger

———

To torque
converter clutch
control valve %

%, Drain 107due converter
///////’/// rain cluich solencid
valve SATO10d

I‘ —

AT-34



OVERALL SYSTEM
Control Mechanism (Cont’d)

High
* OFF-time | Amount of drain .| Filot pressure
a INCREASING DECREASING HIGH
e o (G
e 1
% E Lock-up i l
[uii o ¥
a2 released ! Lock_-up Lock-up A
Ee | applied RELEASING s
e f <m Slip
\
Low t =
High «— Torque converter clutch — . { ow iSM
solenoid valve off-time ratio (%)
SATO11J
- Le
Torque converter clutch control valve operation ”
Lock-up released Lock-up applied g
Joraue Chamger A " Targue i 2
converter Chamber 8 Qil pump converter Chamber B Oil pump
clutch Torque canverter clutch
piston — 3 Converier piston Converter ]
iy oil pressure oil pressura =]
i P TCM ot [F
i ;’ ? o Plro resre "?’
To il T | Torque converter % Torque converter
cooler N j 1 clutch solencid | To oil clutch solenoid oL
i Lz valve cooler 7
Torgue converter<l o %4 Brain T
clutch control B Torque converter )
Torque converter Torque converter
| — I _— .
valve elief valve elutch control valve = atien] valve AAT155A T

Lock-up released

The OFF-duration of the torque converter clutch solenoid valve is long, and pilot pressure is high. The
pilot pressure pushes the end face of the torque converter clutch control valve in combination with spring
force to move the valve to the left. As a result, converter pressure is applied to chamber A (torque con-
verter 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 BA
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 con-

=50
)

verter clutch piston applied. BE
Also smooth lock-up is provided by transient application and release of the fock-up.
OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROL) 8T

Forward one-way clutch is used to reduce shifting shocks in downshifting operations. This clutch trans-
mits engine torque to the wheels. However, drive force from the wheels is not transmitted to the engine
because the cne-way clutch rotates idie. This means the engine brake is not effective. RS
The overrun clutch operates when the engine brake is needed.

Overrun clutch operating conditions BT
Gear position Throttle opening -

fplfd

“D"” position D,, D., D, gear position

d w7 7ad P Less than 3/16

“2” pogition 24, 2, gear position

1" position 1,, 1, gear position At any position EL
D)

AT-35



OVERALL SYSTEM

Control Mechanism (Cont’d)

16/16 D positian T 2 paosition 1 position
v & Q o
= c = £
5% 7 55
ﬁ 8‘ /2 2 ﬁ % 1\"_12/

Vehicle speed —m

Qverrun clutch
engages

Vehicle speed —» Vehicte speed —w

Overrun clutch
engages

Overfun clutch

engages SATO14)

Pilot pressure

-

TCM

To overrun clutch
contra

|

Overrun clutch =
solencid valve gaTo154

Line prese‘.ure| (1 position}

(.
Al

clutch
control
valve

Qverrun
cluteh /
Qverrun J

Overrun cluich
reducing valve

pressure
W (2 and 1
¥ by Posilions)

L——=—Lina
pressure

Pilot pressure

ON OFF TCM

o

1

it
l Overrun clutch
Drain solenoid valve

SATO16J

Overrun clutch solenoid valve control

The overrun clutch solenoid valve is operated by an ON-OFF
signal transmitted by the TCM to provide overrun clutch control
{(engine brake control).

When this solenoid valve is CN, the pilot pressure drain port
closes. When it is OFF, the drain port opens.

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

Overrun clutch control valve operation

When the solenoid valve is ON, pilot pressure is applied to the
overrun clutch control valve. This pushes up the overrun clutch
control valve. The line pressure is then shut off so that the ciutch
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 provided by the overrun clutch reducing valve. This causes
the overrun clutch to engage.

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

AT-36



OVERALL SYSTEM

Control Valve

FUNCTION OF CONTROL VALVES

Valve name

Function

Pressure regulator valve, plug and
sleeve

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

Pressure modifier valve and sleeve

Used as a signal supplementary valve to the pressure reguiator valve. Regulates pressure-
madifier pressure (signal pressure) which controis optimum line pressure for all driving con-

ditions.

Pilot vaive

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

Accumulator control valve

Regulates accumulator backpressure o 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, throtile opening, eic.).
Provides automatic downshifting and up-shifting (1st—2nd—3rd—4th gears/4th—3rd—2nd-—
1st gears) in combination with shift valve B.

Shift valve B Simultaneously switches three oil circuits using output pressure of shift solenocid valve B in

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

QOverrun clutch control valve

Swilches hydraulic circuils to prevent engagement of the overrun clutch simultanecusly with
application cf 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 “4” positien 1, to 1.,

Overrun clutch reducing valve

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

Torgue converter relief valve

Pravents an excessive rise in torque converler pressure.

Torque converter clutch controi
valve, plug and sleeve

Activates or inactivates the lock-up function.
Also provides smooth lock-up through transient application and release of the lock-up sys-

tem.

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 emissicon-related on board diagnostic system (OBD-Il) performed by the TCM (transmis-
sion control module) in combination with the ECM. 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-1l self-diagnostic items. For
detail, refer to AT-51.

OBD-ll Function for A/T System

The ECM 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 function
is to indicate a diagnostic result by means of the MIL (malfunction indicator lamp) on the instrument panel.
Sensors, switches and solenoid valves are used as sensing elements.

The MIL automatically illuminates in One or Two Trip Detection Logic when a malunction is sensed in

relation 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 memaory function.

TWO TRIP DETECTION LOGIC

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

If the same malfunction as that experienced during the first test drive is sensed during the second test

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

MIL
llems One trip detection Two trip detection
Shift soiencid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTG: PO755 (1201) X
Throttle position sensor or switch — DTC: P1705 (1206) X
Except above X

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

OBD-ll Diagnostic Trouble Code (DTC)

How to read DTC and 1st trip DTC

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

(g@ 1. The number of blinks of the malfunction indicator tamp in the Diagnostic Test Mode 1l (SeH-Di-
pa agnostic Results) Examples: 1101, 1102, 1103, 1104, etc. For details, refer to EC section [*Mal-
function Indicator 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)
e 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 rec- 345

ommended.

(E

LG

A sample of CONSULT display for DTC is shown at left. DTC or
1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
TIC RESULTS mode for “ENGINE” with CONSULT. Time data EC
indicates how many times the vehicle was driven after the last

i SELECT SYSTEM |
|
: detection of a DTC.
|
|

__ENGINE

l
I
l
L
[ |

SEF895K

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

B SELF-DIAG RESULTSH [:l

FAILURE DETECTED TIME
INRIBITOR SW/CIRC [c]
[P07051 _
[P

RA
|[ERASE]| PRINT ][FFdatal
SATO02J
If a 1st trip DTC is stored in the ECM, the time data will be “[1t]”. o
B SELF-DIAG RESULTSH []
FAILURE DETECTED TIME éﬁ
INHIBITOR SW/CIRC 0t
[PO705] &
BT
[ERASE]{ PRINT |[FFdata]
SAT972I
A
EL
ID3
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-ll Diagnostic Trouble Code (DTC)
(Cont’d)
FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

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

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame data) can be stored
in the ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There
IS no priority 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 following priorities to update the data.

Pricrity ltems
Freeze frame data Misfire — DTC: P0O300 - PO306 (G701, 0603 - D608)
1 Fuel Injection System Function — DTC: PO171 (0115), PO172 {0114), P0174 (0209), PO175
(0210)
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

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

HOW TO ERASE DTC

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

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

¢ 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-Il. 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 DTC (With CONSULT)

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

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

Turn CONSULT “ON” and touch “A/T”.

Touch “SELF-DIAG RESULTS”.

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

Touch “ERASE". {The DTC in the ECM will be erased.)

e

Nookwh
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-ll Diagnostic Trouble Code (DTC)
(Cont’d)

How to erase DTC (With CONSULT)

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

| m SELECT SYSTEM | I M SELECT DIAG MEQ‘DE D| B SELF-DIAG RESULTS I |:|

| ENGINE | [seLr oG REsUTS ] FAILURE DETEGTED

‘ AT ; I | DATA MONITOR ] SHIFT SOLENOIDV A

| &l | |:> | DTC WORK SUPPORT | |::>

| ] [ ECU PART NUMBER |

C O | :

| | | ] | ERASE |[ PRINT |

2. Turn CONSULT “ON’, and touch 3. Touch “SELF-DIAG RESULTS". 4 Touch “ERASE”. (The DTG in the
AT, TCM will be erased.}

Touch | Touch !—‘
F BACK". BAGK".

I SELECT SYSTEM ] I seectoiaemone [ W SELF-DIAG RESULTS B [
ENGINE | WORK SUPPORT | FAILURE DETECTED  TIME
AT o | sELF-DIAG RESULTS SFT 0L A/CIRC 0

|__1J> [PO750]

| DTC CONFIRMATION

|
|
] |:> | DATA MONITOR
l
|
|

|
!
| ACTIVE TEST |
|
!

Ly
| ECM PART NUMBER [ ERASE]| PRINT || FFdata |

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

|
|
|
|
?
"

SATS041

'@%;%) HOW TO ERASE DTC (With GST)

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

2. Perform “OBD-ll SELF-DIAGNOSTIC PROCEDURE (Nc Tools)”. Refer to AT-49. (The engine
warm-up step can be skipped when performing the diagnosis only to erase the DTC.)

3. 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 Tools)

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

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

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

AT-41

Ed
2

A

EM

D

23
G2

&
il



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

MaHlunction Indicator Lamp (MIL)

\ A / 1. The malfunction indicator lamp will light up when the igni-

tion switch is turned ON without the engine running. This is

\ SERVICE for checking the lamp.
————s=  ENGINE ™——— e If the malfunction indicator lamp does not light up, refer to
EL section (“Warning Lamps/System Description”, “WARN-

(Or see MIL & Data Link Connectors in EC section.)

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

SATH64] If the lamp remains on, the on board diagnostic system has

//SOON\\ ING LAMPS AND CHIME?).

detected an emission-related (OBD-il) maifunction. For
detail, refer to EC section (“ON BOARD DIAGNQSTIC
SYSTEM DESCRIPTION").

CONSULT

NOTICE

1.

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

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

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

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

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

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

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

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

SELF-DIAGNOSIS

ﬂ}lﬂ SELECT SYOTEM —I After performing this procedure, place check marks for results
ENGINE on the “DIAGNOSTIC WORKSHEET"”, AT-55. Reference pages
SELF-DIAGNOSTIC PROCEDURE (With
CONSULT)

1. Turn on CONSULT and touch “ENGINE” for OBD-l|
detected items or touch “A/T” for TCM self-diagnosis.
if A/T is not displayed, check TCM power supply and ground
SAT038J circuit. Refer to AT-76. If result is NG, refer to EL section

|
[
|
l
l
|

AT —= are provided following the items.
|
|
|
|

(“POWER SUPPLY ROUTING").
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

B SELF-DIAG RESULTS B[]

FAILURE DETECTED
THROTTLE POSI SEN

| ERASE i PRINT |

SAT708G

ing operation.

displayed at real time.

SELF-DIAGNOSTIC RESULT TEST MODE

2. Touch “SELF-DIAG RESULTS”.
Display shows malfunction experienced since the last eras-

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

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

Detected items TCM self-diagnosis 0oBD-1l {(DTC)
{Screen terms for CONSULT, Eﬁiﬁl
“SELF-DIAG RESULTS” test mode) Malfunction is detected when ... . Available by
Available by .
i oD OFF . malfunctlon
AT “ENGINE” o indicator lamp*2,
) mdlrlcator lamp or “ENGINE” on
AT on CONSULT | onsULT or GST
Inhibitor switch circuit @ TCM does not recsive the correct voltage signal o PO705
— | INHIBITOR SW/CIRC {based on the gear position) from the switch.
Revolution sensor ® TCM does not receive the proper voltage signaf X PO720
VHCL SPEED SEN-A/T iVEH 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 ® A/T cannct be shifted to the 1st gear position . PO731*
— [ AT 1ST GR FNCTN aven if electrical circuit is good.
A/T 2nd gear function ® A/T cannot be shifted to the 2nd gear position . PO735%1
— [A/T 2ND GR FNCTN even if electrical circuit is good.
AT 3rd gear function ® A/T cannot be shifted te the 3rd gear position - 07331
— l A/T 3RD GR FNCTN aven {f electrical circuit is good.
A/T 4th gear function ® A/T cannol be shifled to the 4th gear position _ PO734%1
— | A/T 4TH GR FNCTN even i electrical circuit is geod.
A/T TCC SV function {lock-up) ® AT cannot perform lock-up even if electrical _ PO744*1
— [ /T TCC SV FNCTN circuit is good.
Shift solenaid vaive A ® TCM detects an improper voltage drop when it X PO750
SHIFT SOLENOID/V A [ SFT SCL A/CIRC tries to operate the solencid valve.
Shift sofenoid valve B ® TCM detects an improper voltage drop when it X PO755
SHIFT SOLENQID/V B | SFT SOL B/CIRC tries to operate the solenoid valve.
Overrun clutch solencid valve ® TCM detects an improper voltage drop when it X P1760
OVERRUN CLUTCH SNlO/H CLUCH SOL/CIRC tries to operate the sclenocic valve.
T/C clutch solenoid valve ® TCM detects an improper voltage drop when it X POT740
T/C CLUTCH SOL/V | TCC SOLENGID/CIRC Iries to operale lhe solenoid valve.
Line pressure solenoid valve ® TCM detects an improper vollage drop when it X PO745
LINE PRESSURE S/V | L/PRESS SOL/GRC iries to operate the solenoid valve.
Throttle position sensor, throttle position switch @ TCM receives an excessively low or high volt- X P1705
THROTTLE POSI SEN ITP SEN/CIRC A/T age from the sensor.
Engine speed signal ® TCM does not receive the proper voltage signai X PO735
ENGINE SPEED SIG from the ECM.
AT fluid temperature sensor ® TCM receives an excessively low or high volt- X POTI0
BATT/FLUID TEMP SEN [ ATF TEMP SEN/CIRC age from the sensor.
fnitial start ® This is not a malfunction message {Whenever
INITIAL START ‘ — shutting off a power supply to the TCM, this X —
message appears on the screen.)
No failure
® No failure has been detected. X X

X : Applicable
— : Not applicable

*1 : These malfunctions cannot be displayed by MIL

SOON

‘i it another malfunction is assigned to MIL.

*2 : Refer to EC section [“Malunction Indicator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”).
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE (A/T)

CONSULT (Cont’d)

Monitor item
ltern Display TCM Main Description Remarks
!nput signals
sighals
Vehicle speed sensor 1 {A/T) VHCL/S SE-A/T ® Vehicle speed computed from | When racing engine in “N” or “P”
(Revolution sensor) [krn/h] or [mph} X _ signal of revolution sensor is position with vehicle stationary,
displayed. CONSLULT 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/hj or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X - is displayed. (6 mgh). It may not indicate 0
km/h {0 mph) when vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN X% _ @ Throttle position sensor signal
V1 voltage Is displayed.
AT fluid temperature sensor FLUID TEMP SE ® AT fluid temperature sensor
] X . signal voltage is displayed.
® Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X . ® Source vollage of TCM is dis-
[v] played.
Engine speed ENGINE SPEED ® Engine speed, computed from | Engine speed display may not be
[rpm] % X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not indicate Q rpm even
when engine is not running.
QOverdrive control swilch OVERDRIVE SW ® ON/OFF state computed from
[ON/OFF] X — signal of overdrive control SW
is displayed.
P/N position switch P/N POSI SW ® ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION Sw ® ON/OFF state computed from
[ON/OFF] X — signal of R position SW is dis-
played.
D position switch D POSITION SW ® ON/OFF state computed from
[ON/OFF] X — signal of D position SW is dis-
played.
2 paosition switch 2 POSITION SW ® ON/OFF status, computed from
[ON/OFF] X — signal of 2 position SW, is dis-
played.
1 position switch 1 FOSITION SWwW ® ON/OFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD cruise signat ASCD-CRUISE ® Status of ASCD cruise signal is | ® This is displayed even when no
[ON/OFF] X . displayed. ASCD is mounted.
ON ... Cruising siate
OFF ... Normal running state
ASCD OD cut signal ASCD-OD CUT ® Status of ASCD OD release ® This is displayed sven when no
[ON/CFF] X N signal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW ® ON/OFF status, computed from | ® This is displayed even when no
[ON/OFF] X — signal of kickdown SW, is dis- kickdown switch is equipped.
played.
Closed throttle position switch CLOSED THL/SW ® ON/OFF status, computed from
[ON/QFF] X — signal of closed throtile position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW ® ON/OFF stalus, computed from
[ON/OFF] X — signal of wide open throtile
pasition SW, is displayed.
Gear position GEAR ® Gear position data used for
— X computation by TCM, is dis-
played.

AT-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

3
CONSULT (Cont’d)
Monitor item
Item Display _TCM 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 TGM, trol is displayed if fail-safe is
is displayed. activated due to 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 ® Throtile position data, used for | ® A specific value used for con-
[/8] — X computation by TCM, is dis- trof is displayed if fail-safe is
played. aclivated due to error.
Line pressure duty LINE PRES DTY ® Control value of line pressure
[%] B X solenoid valve, computed by
TCM from each input signal, is
displayed.
Torgue converter clutch solencid | TCC S/ DUTY ® Control value of torgue con-
valve duty [%a] - X verter clutch solenoid valve,
computed by TCM from each
input signal, is displayed.
Shift solenoid valve A SHIFT 5/vV A ® Control value ot shiit solenoid | Control value of solenoid is dis-
[ON/OFF] _ X valve A, computed by TCM played even il solenoid circuit is
from each input signal, is dis- ] disconnected.
played. The “OFF" signal is displayed if
Shift solenoid valve B SHIFT SV B ® Control value of shift solencid | Selenoid circuit is shorted.
FON/QFF] o X valve B, computed by TCM
from each input signal, is dis-
played.
Overrun clutch solenoid valve OVERRUN/C S/ ® Control value of overrun clutch
[ON/QFF] __ % solenoid valve computed by
TCM from each input signal is
displayed.
Self-diagnosis display lamp SELF-D P LMP . % ® Control status of O/D OFF indi-
(O/D OFF indicator lamp) [ON/OFF] cator lamp is displayed.

X: Applicable
—: Not applicable

AT T
= ; Data link connector
- for CONSULT

i

AECE78

NISSAN

[i]

CONSULT

“'I'l‘{j

START

! SUB MQODE l

SEF3521

DTC WORK SUPPORT MODE WITH CONSULT

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

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

panel.

3. Turn ignition switch “ON".
4. Touch “START".

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

5. Touch “A/T”,
SELEGT SYSTEM
ENGINE -
AT -

T TR

|
|
|
|
|
|
]

SATI74H

6. Touch “DTC WORK SUPPORT".

| A seecToiagMooE [

’ SELF-DIAG RESULTS

[ DATA MONITOR

| DTC WORK SUPPORT

| ECU PART NUMBER

I N ) N | 0 |

SATS74

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

|\ sELECT ITEM

| 18T GR FNCTN P731

I 2ND GR FNUTN PO732

[ 3RD GR FNCTN P0733

| 4TH GR FNGTN P0734

| TCC SV FNCTN PO744

I____l_\__l_'-:—]_

SATA75!

8. Touch “START”.

B2ND GRENCTN Po732 L

THIS SUPPORT FUNCTION
IS FOR

DTC PO732.

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

[ EXIT_|[ START |

SATI7EI

9. Perform driving test according to “DTC CONFIRMATION
B 2ND GR FNCTN Po7az B L PROCEDURE” in “TROUBLE DIAGNOSIS FOR DTC”.

OUT OF CONDITION

GEAR 1
VEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8
TCC 8V DUTY 4%

SATI771
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
¢ When testing conditions are satisfied, CONSULT screen
M 2ND GR FNCTN Po7a2 Il changes from “OUT OF CONDITION” to “TESTING™.
e
z=z=z=z==x MONITOR =z=zzzzzozz:
GEAR 2
VEHICLE SPEED 50km/h R4,
THRGTTLE POSI B.0/8 ¢
TCC SV DUTY 4%
ER
SATI78I
~
10. Stop vehicle. If “NG” appears on the screen, malfunction ™~
B 2D GR FNGTN Po7az i L may exist. Go to “DIAGNOSTIC PROCEDURE".
STOP =
VEHICLE
FE
Gl
SAT979!
(A
M 2ND GR FNCTN P0732 Il []
COMPLETED
B RESULTS B

Bh,

* %k ok m ok %k

[ END ][ PRINT |

SATS801

W0 GO o B ] 11. Perform test drive to check gear shift feeling in accordance
3 N . . N
PRIVE VLOL IN D RANGE with instructions displayed. )
SHIFTING 1+ 2~3 44 UNDER 8T
NORMAL ACCELERATION.
DOES A/T SHFT NORMAL
CHECK FOR PROPER SHE
TIMING AND SHFT SHOCK

gl
6D

ENGINE SPEED 672mpm
GEAR 1 BT
YEHICLE SPEED Okm/h

SATI81I

12. Touch “YES” or “NO”.

@l 2ND GR FNCTN Po732 Il []
DRIVE VHC! IN D RANGE
SHIFTING 1424344 UNDER ElL
NORMAL ACCELERATION.

DOES A/T SHFT NORMAL

CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK DX

ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h

I YES '[ No SAT982I

AT-47



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

13. CONSULT procedure ended.
W 2ND GR FNCTN Po7a2 i (] If “NG” appears on the screen, a malfunction may exist. Go
to “DIAGNOSTIC PROCEDURE".

COMPLETED
B RESULTS

* % ¥ % OK * % % %

END || PRINT |

SATI83I

M 2ND GR FNCTN Po732 l:l
COMPLETED
MRESULTS M
¥k kK m ok ok %
[ END || PRINT |
SAT980I
DTC WORK SUPPORT MODE
DTC work support item Description Check item
Eollowmg items for “A/T 1st gear function (P0O731}" can be con- ® Shift solenoid vatve A
fismed. @ Shift solenoid valve B
15T GR FNCTN P0731 ® Seli-diagnosis stalus (whether the diagnosis is being con-
® Each clutch

ducted or not)

° : i
® Self-diagnosis result (OK or NG) Hydraulic control cireuit

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

firmed. ® Shift solenoid valve B
2ND GR FNCTN PQ732 ® Self-diagnosis status (whether the diagnosis is being con- ® Each cluich
ducted or not) ® Hydraulic control circuit

® Self-diagnosis result (OK or NG}

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

firmed. ® Shift solenoid valve A
3RD GR FNCTN P0733 @ Seli-diagnosis status (whether the diagnosis is being con- ® Each clutch
ducted or not} @ Hydraulic control circuit

® Self-diagnosis result (OK or NG)

® Shift solenoid valve A
® Shift solenoid valve B

firmed. ® Overrun clutch solenoid valve
4TH GR FNCTN P0734 & Sglf-diagnosis status (whether the diagnosis is being con- } . .
® Line pressure solenoid valve

ducted or not)
i \ ® Each cluich
® Salf-diagnosis result (OK or NG) ® Hydraulic control circuit

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

llowing i for « T f ; ) _
fl—;romz\(;wng items for “A/T TCC S/V funclion (lock-up)” can be con ® Torque converter clutch sole-
TCC S/V FNCTN P0O744 ® Self-diagnosis status (whether the diagnosis is being con- noid valve
® Each ciutch
ducted or not)

. . o
® Seif-diagnosis result (OK or NG) Hydraulic controt circu

AT-48



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

CODES/FREEZE 1 )
P1705 THROTTLE POS 1 @ OBD-Il SELF-DIAGNOSTIC PROCEDURE (With &
MALFUNCTION GST)
Refer to EC section [*Generic Scan Tool (GST)", "ON BOARD ;.
DIAGNOSTIC SYSTEM DESCRIPTION”]. He

[ENTER] *FREEZE DATA Eh

SAT383I

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

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

5
oL
INO E‘vﬂT
isas TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)
DIAGNOSIS START
\ l =
OVERDRIVE 5 _ . -
ON/OFF I::> 1. Start engine and warm it up to normal
engine operating temperature. No .| Go to “1. O/D OFF Indica- n
2. Turn ignition switch to “OFF” position. | tor Lamp Does Not Come R
Wait at least 5 seconds. On”, AT-161.
SAT987I| | 3, Move selector lever to “P” position. -
. o - M m s i DL
O/D OFF 4. Turn ignition swntf:h to “ON" position.
indicator lamp (Do not start engine.)
— 5. Does O/D OFF indicator lamp come on .
() T for about 2 seconds? ST
D [ .~ 1, Yes
e D:L {Go to next page.)
eVl 1 7 7F
BT
f W\AATBE;B ‘
M1
EL

AT-49



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

'.

OVERDRIVE
ON/OFF >

SATO68I

OVERDRIVE
ON/OFF 0>

SATHE9!

OVERDRIVE
ON/OFF C>

SATI701

Accelerator pedal
N
N
N

Depress

>k

Realezse
SATOBIF
0/D OFF
indicator lamp
) (I
s =
[T1
' AATB52

Diagnostic Procedure without CONSULT

(Cont’d)

®
sm |

. Tumn ignition switch to “OFF” position.
. Turn ignition switch to “ACC" position.
. Move selector lever to “D” position.

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

. Depress and hold overdrive centrol
switch in “OFF” position until next step
is completed.

6. Turn ignition switch to “OFF” position.

7. Turn ignition switch to “ON" position

(Do not start engine.)

® Wait more than 2 seconds after ignition

switch “ON”.

B WD =

(L]

v

1. Mave selector lever to “2” position.

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

L v

1. Move selector lever to “1” position.

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

'

Depress accelerator pedal fully and
release it.

h 4

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

v

DIAGNOSIS END

AT-50




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

(Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE

O/0 OFF indicator lamp:

All judgement flickers are the same.

Self diagnosis
start
Start signat 10 judgement flickers

WL,

| ‘ {- Shade

bk bhbhlbbhbhtthbht

SAT436F
All circuits that can be confirmed by self-diagnosis are OK.

4th judgement licker is longer than others.

\ s
Tof
. OFF -

P
Self-diagnosis
start

st
- - Light
| SAT443F

Shift solencid valve A circuit is short-circuited or discon-

ected.
Go to SHIFT SOLENQID VALVE A (DTC: 1108), AT-135.

1st judgement flicker is longer than others.

N

T8

P e

SATA37F
Revolution sensor circuit is short-circuited or disconnected.
® Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN-
SOR) (DTC: 1102), AT-89.

5th judgement flicker is longer than others.

NV
ToE
aranee

. . o o | SAT445F
Shift solenoid valve B circuit is short-circuited or discon-

ected.
Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-139.

2nd judgement flicker is longer than others.

~ o //;,
T
| OFF :

AN

- - Light

~--Shade

. SAT439F
Vehicle speed sensor circuit is short-circuited or discon-

ectad.
Go to VEHICLE SPEED SENSOR-MTR, AT-158.

6th judgemnent flicker is longer than others.

N2
T®E
TN
! - —-- Light
| _ | - Shade
. o .. SATa7F
Overrun clutch solenoid valve circuit is short-circuited or dis-

connected.
¥ Co to OVERRUN CLUTCH SOLENOID VALVE {DTC: 1203),

AT-150.

3rd judgement flicker is longer than others.

. | BAT441F
Throttle position sensor circuit is short-circuited or discon-

ected.
Go to THROTTLE POSITION SENSOR (DTC: 1206), AT-143.

7th judgement flicker is longer than others.
oA

Jom 1=
1 orF |-

Faramet

- - Light

-- Shade

! _ o SAT449F
Torque converter clutch solenoid valve circuit is short-cir-

uited or disconnected.
Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE
(DTC: 1204), AT-120.

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

AT-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Procedure without CONSULT

(Cont’d)

0O/D OFF indicator lamp:
Flickers as shown below.

8th judgemant flicker is longer than cthers.

Vs
ek
| _OFF |~
PR
Self-diagnosis
start

' - - - Light

- Shade
SAT457F

Battery power is low.
SAT4STE Battery Eas been disconnected for & long time.
Battery is connected conversely.
{When reconnecting TCM connectors. — This is not a prob-

A/T fluid temperature sensor is disconnected or TCM power
ource circuit is damaged.
Go to A/T FLUID TEMPERATURE SENSOR AND TCM h
POWER SOURCE, AT-154. em.)
Gth judgement flicker is loenger than others. Does not come on.
/D
N
CL 3% = Self d
— Ny elf diagnosls
FARRY Start ¢
b - —— Light
________________ Light
- -Shade
{——-Shade
SATH4G

Inhibitor switch, overdrive conirol switch or thrott!;z position
S|

witch circuit is disconnected or TCM is damaged.
Go to INHIBITOR, OVERDRIVE CONTROL AND THROTTLE

Engine speed signal circuit is short-circuited or disconnected.
Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-93.
POSITION SWITCHES, AT-176,

SAT453F

10th judgement flicker is longer than others.

NV
SRS
~_OFF {—
ZTTANY
b= - —-n-n———- Light
- — 8hade

SAT455F

Line pressure solenocid valve circuit is short-circuited or dis-

onnected.
Go to LINE PRESSURE SOLENOID VALVE (DTC: 1205},

AT-131.
t, = 1.0 second

AT-52



TROUBLE DIAGNOSIS — Introduction

SATSE311A

SEF234G

Introduction

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

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

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

It is much more difficult to diagnose a problem that occurs inter-
mittently 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 pre-
vent 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 perfermed. Follow the “Work Flow”. Refer to AT-57.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example {AT-54) should be used.

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

Also check related Service bulletins for information.

AT-53
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TROUBLE DIAGNOSIS — Introduction

INFORMATION FROM

KEY POINTS
WHAT ........ Veh
WHEN ........

Diagnostic Worksheet
CUSTOMER

icle & A/T model

Date, Frequencies

WHERE ..... Road conditions
HOW .......... Operating conditions, Symptoms
Customer name MR/MS Model & Year VIN
Trans. model Engine Mileage
Incident Date Manuf. Date In Service Date
Frequency O Cantinuous [ Intermittent  { times a day)
Symptoms 0 Vehicle does not move. (O Any position [ Particular position)

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

O No down-shift (I O/D —3rd 0O 3rd - 2nd L12nd — 1st)

O Lockup malfunction

{J Shift point too high or too low.

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

[ Noise or vibration

0 No kickdown

[d No pattern select

O Others
(

/D OFF indicator lamp

Blinks for about 8 seconds.

[ Continuously lit [ Not it

Malfunction indicator iamp (MIL)

O Continuously lit LI Not lit

AT-54




TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. |D Read the Fail-safe and listen to customer complaints. AT-5 @l

2. [0 CHECK A/T FLUID AT-58
L1 Leakage (Follow specified procedure) B
[1 Fluid condition A
[} Fluid level

3. |[J Perform STALL TEST and LINE PRESSURE TEST. AT-58,61 | EW

[1 Stall test — Mark possible damaged components/others.

[ Torgue converter one-way clutch [0 Low & reverse brake LG
U Reverse clutch O Low one-way cluich
[0 Forward clutch [0 Engine
] Overrun clutch O Line pressure is low B
[0 Forward one-way clutch O Clutches and brakes except high -
clutch and brake band are OK
U Line pressure test — Suspected parts: FE
4. |0 Perform all ROAD TEST and mark required procedures. AT-62
4-1. Check before engine is started AT-63 Gl
O SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

Ul Inhibitor switch, AT-81. BT
OO A/T fluid temperature sensor, AT-85.
[0 Vehicle speed sensorA/T (Revolution sensor), AT-89.
O Engine speed signal, AT-93.
O Torque converter clutch solencid valve, AT-120.
O Line pressure solenoid valve, AT-131.
L Shift solenoid valve A, AT-135. EA
O Shift solenoid valve B, AT-139.
O] Throttle position sensor, AT-143.
00 Overrun clutch solenoid valve, AT-150. 8
O Inhibitor, overdrive control and throttle position switches, AT-176. LA
O A/T fluid temperature sensor and TCM power source, AT-154,
U Vehicle speed sensor-MTR, AT-158. n
0 Battery BR
(1 Others

4-2. Check at idle AT-64 T

1 1. O/D OFF Indicator Lamp Does Not Come On, AT-161.
[l 2. Engine Cannot Be Started In “P” And “N” Position, AT-162.

1 3. In “P” Position, Vehicle Moves Forward Or Backward When Pushed, i)
AT-162.
Ci 4. In "N” Position, Vehicle Moves, AT-163.
O 5. Large Shock. "N’ — “R” Position, AT-164. BT
(1 6. Vehicle Does Not Creep Backward In “R” Position, AT-165.
O 7. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-166.
4-3. Cruise test AT-66, nA
Part-1 AT-69
O 8. Vehicle Cannot Be Started From D,, AT-167. EL

1 9. A/T Does Not Shift: Dy — D, Or Does Not Kickdown: D, — D,, AT-168.
10. A/T Does Not Shift: D, — D5, AT-169. :
11. A/T Does Not Shift: D; — D,, AT-170. B¢
12. A/T Does Not Perform Lock-up, AT-171. B
13. A/T Does Not Hold Lock-up Condition, AT-172.

14. Lock-up Is Not Released, AT-172.

15. Engine Speed Does Not Return To Ildle {Light Braking D, - Dj3), AT-173.

cooonas

AT-55



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

—+

-2

6. Vehicle Does Not Start From D,, AT-174. _

. Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-168.
0. A/T Does Not Shift: D, — D5, AT-169.

1. A/T Does Not Shift: Dy — D,, AT-170.

AT-71

-3

7. A/T Does Not Shift: D, — D; When Overdrive Control Switch "ON” —
“OFF”, AT-174

5. Engine Speed Does Not Return To Idle (Engine Brake In Dj), AT-173.

8. A/T Does Not Shift: D; — 2,, When Selector Lever “D” —» “2” Position,
AT-175.

15. Engine Speed Does Not Return To Idle (Engine Brake In 2,), AT-173.

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

AT-175. :
20. Vehicle Does Not Decelerate By Engine Brake, AT-176.
LF-DIAGNOSTIC PROCEDURE — Mark detected items.

Inhibitor switch, AT-81.

A/T fluid temperature sensor, AT-85.

Vehicle speed sensor-A/T (Revolution sensor), AT-89.

Engine speed signal, AT-93.

Torque converter clutch solenoid valve, AT-120.

Line pressure solenoid valve, AT-131.

Shift solenoid valve A, AT-135.

Shift solenoid valve B, AT-139.

Throttle position sensor, AT-143.

Overrun clutch solenoid valve, AT-150.

Inhibitor, overdrive control and throttie position switches, AT-176.
A/T fluid temperature sensor and TCM power source, AT-154.
Vehicle speed sensor-MTR, AT-158.

Battery

Others :

—_ k| D

OO0 OO0 OO0 Ogoonog

oooooooooooonon @

AT-72

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

AT-43

o®

Perform all ROAD TEST and re-mark required procedures.

AT-62

L

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™].

(1 DTC (P0731, 1103} A/T 1st gear function, AT-96.

0O DTC (P0732, 1104) A/T 2nd gear function, AT-102.

0 DTC (P0733, 1105) A/T 3rd gear function, AT-107.

0O DTC (P0734, 1106) A/T 4th gear function, AT-112.

O DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-124.

EC
section

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

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

AT-76,
AT-73

Erase DTC from TCM and ECM memories.

AT-40

AT-56




e A good understandlng of the malfuncﬂon condmons can make troubleshootmg faster and more aesurate
“In general, each customer feels differently about a problem It is-important to futly understand the symp-::"

toms or conditions for a customer complaint.

Make geod use of the two sheets provided, “INFORMATION FROM CUSTOMEH” (AT~54) and
NOSTIC WORKSHEET” (AT-55), to perform the best troubleshooting possible. - R

CHECK IN

v

LISTEN TO CUSTOMER COMPLAINTS AND FILL GQUT “INFORMATION

FROM CUSTOMER", AT-54.

CHECK, PRINT OUT QR WRITE DOWN {15T TRIP} DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE IT IN REPAIR ORDER SHEET.
ALSO CHECK RELATED SERVICE BULLETINS.

v

CHECK A/T FLUID LEVEL AND CONDITION. iF NG, PLACE CHECK ON
THE DIAGNOSTIC WORKSHEET, AT-55.

(a—

Refer ta AT Fiuid Check, AT-58.

v

PERFORM STALL TEST AND LINE PRESSURE TEST.

[

Refer to Stall Test and Line Pressure Tast, AT-58, 61, < ..~

7

PERFORM “DTC CONFIRMATION PROCEDURE” IF THE (18T TRIP) DTC
1S AVAILABLE.

PERFORM ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.

l4—]

Follow ROAD TEST procedure, AT-62.

No NG tem or

NG items not
including any OBD-il
DTC or TCM
seli-dfagnostic items

NG iters including
OBD-Il {1st trip) DTC or
TCM seli-diagnostic item

A

¥

NG

TION and DTC CONFIRMATION PROCEDURE. Then, erase the unneces-
sary {aiready fixed) 15t trip DTCs in ECM and TCM.

® FOR OBD-Il DTC or TCM SELF-DIAGNOSIS NG ITEMS: l— ® Refer to seli-diagnosis, AT-42. .
—INSPECT EACH COMPONENT. ® Perform ROAD TEST for all items.
~REPAIR/REPLACE. ® Proceed if self-diagnosis detects.ne mah‘unctlon
® PERFORM DTC CONFIRMATION PRQCEDURE OR ROAD TEST AND {Mon-gelf-diagnostic ilerms, espemally those that requ;re NT
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET remaval, should be repalred in the ?cdlowmg steps ]
AGAIN.
: ¢ _
PERFOAM DTC CONFIRMATION PROCEDURE FOR FOLLOWING O3D-Il [ | Refer to EC section. [“Emlssmn re]ated Dlagnostlc
ITEMS AND PLACE CHECKS FOR NG ITEMS-ON THE DIAGNOSTIC Information”, “ON BOARD DIAGNOSTIC SYSTEM DESCH!P-
WORKSHEET. TION™. . Lo
® A/T 1ST, 2ND, 3RD OR 4TH GEAR FUNCTION, - . i
® AT TCC S/ FUNCTION (lock-up).
® FOR ALL REMAINING MALFUNCTIONS: | Referto o ' ' B
—INSFECT EACH COMPONENT. ® ON BOARD DIAGNOSTIC SYSTEM DESCRIF‘TION AT‘SB
—REPAIR/REPLACE. - AT-52,
® PERFORM ROAD TEST AND CONFIRM ALL MALFUNCTIONS ARE ® TROUBLE DIAGNGSIS FOR DTC, AT-80 - AT 160 o
ELIMINATED. ® DIAGNOSTIC PROCEDURES FOR SYMPTOMS,. AT 151 -
AT-181. . .
© Symptom Chart, AT-73: : : I
¥ - —— —
ERASE DTC FROM TCM AND ECM MEMORIES. L4 Refer to HOW TO ERASE OTC, AT-40.
FINAL GHECK < Refer to DTC CONFIRMATION PROCEDURE; AT-82 - AT-159. .| . -
Confirm lhat the incident is completely fixed by performing BASIC INSPEC- . ; P EEel e

¥ OK

CHECK QUT

ATS7




TROUBLE DIAGNGOSIS — Basic Inspection

A/T Fluid Check

FLUID LEAKAGE CHECK

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

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

3. Stop engine.

4, Check for fresh leakage.

SAT288G
FLUID CONDITION CHECK
Fluid color Suspected probiem

3 Dark or black with burned odor Wear of frictionat material

Milky pink Water contamination — Road water
'Ky P! entering through filler tube or breather

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

4 FLUID LEVEL CHECK

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

Stall Test

STALL TEST PROCEDURE

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

SATG47B

3. Set parking brake and block wheels.

4. Install a tachometer where it can be seen by driver during
test.

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

SATE13G

AT-58



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

Z ‘\\ 5. Startlengine, apply foot brake, and place selector ieverin D
g _ position.
' 6. Accelerate to wide-open throttie gradually while applying al
/W’ N foot brake.
;—heas: @ // ,3’2’ 7. Quickly note the engine stall revolution and immediately
”r\
5 sec. A%X release throttle. RA
2 o J» S e During test, never hold throttle wide-open for more than
, # i@) - 5 seconds.
Stall revolution: =)y
222 1,850 - 2,150 rpm =
SATE14G
8. Move selector lever to “N” position.
9. Cool off ATF.
¢ Run engine at idle for at least one minute. EE
10. Repeat steps 5 through 9 with selector lever in “27, “1” and
“R” positions.
FIE
RJ—'\_-
SAT771B
T

JUDGEMENT OF STALL TEST
The test result and possible damaged components relating to each result are shown in the illustrations

on next page.
In order to pinpoint the possible damaged components, foliow the WORK FLOW shown in AT-57.

Note o
Stall revolution is too high in “D”, “2” or “1” position: FA
# Slippage occurs in 1st gear but not in 2nd and 3rd gears. ..... Low one-way cluich slippage

o Slippage occurs in the following gears: B,

1st through 3rd gears in “D” position and engine brake functions with overdrive control switch set to

“OFF”.
1st and 2nd gears in “2” position and engine brake functions with acceierator pedal released (fully R

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: .

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

CAUTION: BT

Be careful since automatic fluid temperature increases abnormally.

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

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

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

Stali revolution less than specifications:

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

EL

AT-59



TROUBLE DIAGNOSIS — Basic Inspection

Stall Test (Cont’d)
JUDGEMENT OF STALL TEST

Selector lever position Judgement
D H ° t O ; Stall revolution is normal.
) H 0 L H : Stall revolution is higher
than specified.
1 H 0 L L : Stall revolution is lower
than specified.
R Q H L

Damaged components

Low & reverse brake

Overrun clutch.

Forward one-way

clutch
Engine

L Torque converter
ene-way ciutch

Reverse clutch

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

i

L ™| Clutches and brakes except
D H o high clutch and brake band
are OK. {Condition of high
H o clutch and brake band cannot
he confirmed by stall test.)
1 H 0
R H 0
Selector lever position Judgement

AT-60

SATB71HA



TROUBLE DIAGNOSIS — Basic Inspection

Line Pressure Test

- Test port for

e on | PRESSURE TEST PORTS al
: % Location of pressure test ports are shown in the illustration. '
[/;i\? e Always replace pressure plugs as they are self-sealing

" dj}ﬁ bolts. A

Test port for
R position

SAT301FA

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 EG
ATF reach operating temperature.
ATF operating temperature:
50 - B0°C (122 - 176°F) FE

SATEATB|

T

3. Install pressure gauge to corresponding line pressure port.

FA

AATHY8

4. Set parking brake and biock wheels.
e Continue to depress brake pedal fully while line pres-
sure test is being performed at stall speed. ST

SATE13G

5. Start engine and measure line pressure at idle and stall
speed.

e When measuring line pressure at stall speed, follow the EL
stall test procedure.

Line pressure: Refer to SDS, AT-294. 105

SAT493G

AT-61



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

Judgement Suspected paris

Lineg pressure is low in all positions. ® Qil pump wear

® Control piston damage

® Pressure regulator valve or plug sticking

® Spring for pressure regulator valve damaged

® Fluid pressure leakage between oil strainer and pres-
sure reguiator valve

® Clogged strainer

Line pressure is low in particular position. ® Fluid pressure leakage between manual valve and
particular clutch

® For example, line pressure is:

. - Low in "R” and “1” positions, but

Atidie — Normal in “D” and “2" posftions.
Therefore, fluid leakage exists at or around low and
reverse brake circuit.

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

Line pressure is high. ® Maladjustment of throitle position sensor

® A/T fluid temperature sensor damaged

® Line pressure sclenoid valve sticking

® Short cireuit of line pressure solenoid vailve circuit
® Pressure modifier valve sticking

® Pressure regulator valve or plug sticking

® Open in dropping resistor circuit

Line pressure is low. ® Maladjusiment of throttle position sensor

® Line pressure solenocid valve sticking

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

® Pressure modifier valve sticking

® Pilot valve sticking

At stall speed

ROAD TEST PROCEDURE Road Test
1. Check before engine is started. DESCRIPTION
% e The purpose of the test is to determine overall performance

of A/T and analyze causes of problems.

The road test consists of the following three parts:
Check before engine is started

Check at idle

Cruise test

2. Check at idle.

U

wh -~ e

3. Cruise test.

SATT86A)

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

e (Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road
test. Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” and “DIAGNOSTIC PROCEDURES FOR
SYMPTOMS", AT-38 - AT-52 and AT-161 - AT-181.

SAT496G

AT-62



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED

AEHE

OVERDRIVE
ON/OFF C»

1. Park vehicle on flat surface.

2. Move selector laver to “P” position.

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

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

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

SATI67I

No

Y

0/D OFF indicator lamp

Yes

E h 4

Stop ROAD TEST.

Go to “1. O/D CFF Indica-
tor Lamp Does Not Come
On”, AT-161.

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

Yes

No

v

AATIED

1. Turn ignition switch to “OFF” position.

2. Perform self-diagnosis and note NG
items.
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-42.

3. Go to “2. CHECK AT IDLE", AT-64.

AT-63

hd

Perform seif-diagnosis and
check NG items on the
DIAGNOSTIC
WORKSHEET, AT-55.
Refer to SELF-DIAGNO-
SIS PROCEDURE, AT-42.

Al
[l

YT

[FA

R



TROUBLE DIAGNOSIS — Basic Inspection

SAT769B
B

SAT770B

SAT788B

SATT796A

SAT771B

Road Test (Cont’d)
2. CHECK AT IDLE

1. Park vehicle on flat surface. No N Mark the box on the DIAG-
2. Move selector lever to “P” position. "] NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF” position. Go to “2. Engine Cannot
4. Turn ignition switch to "START” positicn. Be Started In “P" and “N”
5. Is engine started? Position”, AT-162.
Centinue ROAD TEST.
l Yes
Turn ignition switch to “ACC” position.
1. Move selector lever o "D, 17, "2" ar YesL Mark the box on the DIAG-
“R” position. ~ 7 NOSTIC WORKSHEET.
2. Turn ignition swrich to “START" position. Go to “2. Engine Cannot
3. Is engine started? Be Staried In “P” and “N”
No Position”, AT-162.
Continue ROAD TEST.
1. Move selector lever to “P” position.
2. Turn ignition swiich to “OFF” position.
3. Release parking brake.
D) l
Yos | Mark the box on the DIAG-

1. Push vehicle forward or backward.

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

3. Appiy parking brake.

No

v

NOSTIC WORKSHEET.
Go to “3. In “P" Position,
Vehicle Moves Forward Or
Backward When Pushed”,
AT-162.

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

¥

Mark the box on the [HAG-
NOSTIC WORKSHEET.
Go to “4. In “N” Position,
Vehicle Moves”, AT-183.
Continue AOAD TEST.

LNO
®

{Go to next page.)

AT-64




TROUBLE DIAGNOSIS — Basic Inspection

Brake pedal

-6

SAT797A

£ 0

SAT/72B

Brake pedal

0

For several seconds

SAT799A

SAT7738

Road Test (Cont’d)
®

l

Apply foot brake.

1. Move selector fever 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 to "5. Large Shock “N”
— “R" Position”, AT-164.
No Continue ROAD TEST.
v
1. Release foot brake for several seconds. | N0 .| 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 e
Position”, AT-165.
Continue ROAD TEST.
|| v
1. Move selector lever to “D”, “2” and “1” No Mark the box on the DIAG-
positions and check if vehicle creeps "] NOSTIC WORKSHEET.
forward. Go to “7. Vehicle Does Not
2. Does vehicle creep forward in all three Creep Forward In “D, “2”
positions? Or "1” Position”, AT-166.
Continue ROAD TEST.
Yes

h 4

Go to 3. CRUISE TEST, AT-66.

AT-65

2

=
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TROUBLE DIAGNOSIS — Basic Inspection

g i 1 BN
Data link connectar
for CONSULT

AECE78

NISSAN
CONSULT
I
“”{i
START
| SUB MODE |
SEF3921
[ln  srFcTsysTeEM |
| ENGINE 0 |
| AT |
L |
| |
| |
l |
SATS74H
HEI SELECT DIAG MODE |:||
| SELF-DIAG@SULTS |
| DATA MONITOR j
| DTC WORK SUPPORT |
[ ECu PART NUMBER |
| |
| |

SATO06|

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

With CONSULT

e Using CONSULT, conduct a cruise fest and record the

result.
e Print the resuit and ensure that shifts and lock-ups take
place as per Shift Schedule.

CONSULT setting procedure

1. Turn ignition switch "OFF”.
2. Connect CONSULT to Data link connector for CONSULT.
Data link connector for CONSULT is located in left side dash

panel.

3. Turn ignition switch “ON".

4. Touch “START".

5. Touch “A/T”.

6. Touch “DATA MONITOR”.

AT-66



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

H!'i SELECT MONITOM MM | 7. Touch “SETTING” to set recording condition.

ECU INPUT SIGNALS A
@l

L MAIN SIGNALS

| SELECTION FROM MENU

l

-
[serrne][ START

=
e

SATS02H

=
]

[ [ SET RECORDING COND I 8. Touch “LONG TIME” and “ENTER” key.

UTO TRIG MANU[M e
Hl SPEED LONG TIME

l |
l |
| il

GL
SAT297C
[T
9. Go back to SELECT MONITOR ITEM and touch “MAIN
[ sececT monmoR ITEM | SIGNALS”,
| Ecu INPUT sIGNALS |E||—J 10. Touch “START".
SELECTION FROM MENU | A,

| o
I —, (i

b
serngl[  START |

SAT903H
11. When performing cruise test, touch “RECORD”.
MONITOR  ¢rNO FAIL
ENGINE SPEED 800rpm .
GEAR 1 ST
SLCT LVR POSI N-P
VEHICLE SPEED Okr/h
THROTTLE POSI  00/8 RS
LINE PRES DTY 29% i
TCC S/ DUTY 4%
SHIFT S/V A ON
SHIFT S/V B ;] ON BT
| RECORD l
SATO71H
A,
12. After finishing cruise test part 1, touch “STOP”.
*RECORD 4/8 #NO FAIL [g]
ENGINE SPEED 768rpm "l
GEAR 1 EL
SLCT LVR POSI NP
VEHICLE SPEED Okm/h
THROTTLE POSI  0.0/8 O
LINE PRES DTY 29% 12
TCC S/V DUTY 4%
SHIFT 5/vV A ON
SHIFT S/v 8 m ON
STOP
SAT0O72H

AT-67



TROUBLE DIAGNOSIS — Basic Inspection

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

[ STORE [ (ecord) |

|‘“;“ DISPLAY

SAT301C

= ENG GEAR SLCT

SPEED LEVER

18:01  (rpm) POSI
0003 JEOYS 1 D
00’02 [ 1 D
00'01 [T 1 D
00"00 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D

PRINT ][ GRAPH |

SATS04H
S ENG  GEAR  SLCT
SPEED LEVER
18:01  (rpm) POSI
00'03 RS I D
0002 (RTINS D
0001 [ERATEEEEE D
9000 704 A b
0001 704 1 D
0002 704 1 D
0003 704 1 2y
aLitv  J[ PRINT |
SATH05H

ENG GEAR SLCT  VEHI THRTL
SPEED LEVER -CLE POSI

POSI SPEED
18:01 (rpm) (km/h)  (/8)
0003 TR D 0 00
0002 PR D 0 00
00'0t [T D © 00
0000 704 1 D ¢ 00
0001 704 1 D o 00
002 704 4 D ¢ 00
0003 704 1 D 0 00
0004 704 1 D ¢ 00
0005 704 1 D0 00
SATB06H
CONNECT (
A€
|| TCM  {Of CONNECTOR]|
34 34
=
SATS08I

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

14. Touch “PRINT”.

15. Touch “PRINT” again.

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

@ Without CONSULT

Throttle position can be checked by voltage across termi-
nals @& and @5 of TCM.

AT-68



TROUBLE DIAGNOSIS — Basic Inspection

)

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

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

ATF operating temperature:
50 - 80°C {122 - 176°F)

A E v

Accelerator
pedal

Half-way 4

OVERDRIVE
ON/OFF L
SATO01J
“o4 D)
[
/ I
SAT775B
D]

Z
o

1. Park vehicle on flat surface.

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

3. Move selector lever to “P” position.

4. Start engine.

¥

Move selector lever to “D” position.

E Y

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

SAT495G

O»Q

Accelerator
pedal

Halfway

@»Q

Accelerator
pedal

7 “\

;;
Z

Halfway
SAT401H

v

Does vehicle start from “D,”? No .| Go to "8. Vehicle Cannot
:@ Read gear position. "| Be Started From D,”,
AT-167.
Continue ROAD TEST.
Yes
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-168.
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
“D,” to “0,:
Refer to Shift schedule, AT-294.
Yes
Y
No

Does A/T shift from “D,” to “D3” at the
specified speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
“D,” to “D,":
Refer to Shift schedule, AT-294.

Y

¢ Yes
®

(Go to next page.)

AT-69

Go to “10. A/T Does Nol
Shift: D, — D;", AT-169.
Continue ROAD TEST.

A

EL

(DX



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

than 30 seconds?

Yes

] v

®
9@ O»am |
Accelerator Accelerator
Y pedal . e Does A/T shift from “D,” to *D,” at the No | Goto “11. A/T Does Not
‘\\ 7 ‘\\ specified speed? "| shift: Dy — D,", AT-170.
/ Z Read gear position, Continue ROAD TEST.
throttle position and
vehicle speed.
i Z; Specified speed when shifting from
Halfway Halfway D, to D,
SAT402H Refer to Shift schedule, AT-294.
| _ Yes
D, L v
»@ @ ’ @ Does A/T perform lock-up at the specified No _| Goto "12. A/T Does Not
Accelerator  Brake | Accelerator  Brake speed? Perfqrm Lock-up”, AT-171.
pedal pedal pedal pedal _ Read vehicle speed, throt- Continue ROAD TEST.
Z % ; = tie position when lack-up
K l %K l duty becomes 94%.
% g Specified speed when lock-up
7 7
Lightly Lightly occurs:
Rel Released -
sleased.  oplied | 1oee%¢d  applied Refer to Shift scheduie, AT-294.
SATA03H
Yes
v
Does A/T hold lock-up condition for more No .| Go to "13. A/T Does Not

| Hold Lock-up Condition”,

AT-172.

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

No

.| Go to “14. Lock-up Is Not

Released”, AT-172.
Continue ROAD TEST.

Yes

v

1. Decelerate vehicle by applying foot
brake lightly.

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

@ Read gear position and

No

Yes

h 4

engine speed.
1. Stop vehicle.

2. Go to “CRUISE TEST — Part 27,
AT-71.

AT-70

.| Go to “15. Engine Speed

Does Not Return To Idle
(Light Braking D, — Dg)”,
AT-173.

Caontinue ROAD TEST.




TROUBLE DIAGNOSIS — Basic Inspection

Accelerator

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.

7

Fully depressed

o
Released

SAT405H

specified speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
“D,” to “D3™:
Refer to Shift schedule, AT-294.

Yes

h 4

pedal
V
% A
. o = "
1. Accelerate vehicle by half throttle again. No | Go to “16. Vehicle Does
Half-way SATE95G 2. Does vehicle start from. ‘jD1"? Not Start From D,”,
Read gear position. AT-174.
‘E | | Continue ROAD TEST.
@ »Q » Q@ Ves
80 km/h
{50 MPH} B v
A:;;‘era“’r Aacelarator | Accelerator 1. Accelerate vehicle to 80 km/h (50 MPH) | N° | Go to “9. A/T Does Not
o . P ;e . as shown in illustration. "1 Shift: Dy — D, Or Does
" 2. Release accelerator pedal and then Not Kickdown: D, — D",
quickly depress it fully. AT-168.
Z D 3. Does A/T shift from “D,” to “D,” as Continue ROAD TEST.
Haltway Released Fully depressed soon as accelerator pedal is depressed
SAT404H fully?
Read gear position and
e ‘ @ D) @ ’ @ throttle position.
Accelerator Accelerator Yes
pedal pedal C
f// 7 © A4
/ ’ Does A/T shift from “D,” to “D,” at the No .| Goto “10. A/T Does Not

Shift: D, — D;”, AT-169.
Centinue ROAD TEST,

Release accelerator pedal after shifting
from “D," to “Dy".
Does A/T shift from “Dj" to “D,” and does
vehicle decelerate by engine brake?
E'\ Read gear position,
- throttle position and
vehicle speed.

No

Yes

v

1. Stop vehicle.
2. Go lo “CRUISE TEST — Part 3",

AT-72,

AT-71

Go to “11. A/T Does Not
Shift: D, — D,”, AT-170.
Continue ROAD TEST.

A

ST

=

=3
G2



TROUBLE DIAGNOSIS — Basic Inspection

SATH12A

SATS13A

\ 4

Engine brake

SATZ991

\ 4

SAT/S1GA

@

o)
®

SAT778B

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

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

!

Accelerate vehicte using half-throtile to
“D,”.

= )

Release accelerator pedal.

!

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

D I

Daoes A/T shift from “D,” to “Dy"” (O/D No .| Goto “17. A/T Does Not
OFF)? ") Shiit: D, — D5, When QOver-
g Read gear position and drive Control %witoh “ON”
' l vehicle speed. — "QOFF”, AT-174.
Continue ROAD TEST.
l Yes
Does vehicle decelerate by engine brake? No Go to “15. Engine Speed
: "] Does Not Return To idle
Yes (Light Braking D, — Dg)",
AT-173.
Continue ROAD TEST.
Move selector lever from “D” to "2” posi-
tion while driving in “D;” (O/D OFF).
'
Dees A/T shift from “D;” (O/D QFF) to No o Go to “18. A/T Does Not
“p,."7 v ghift: D, — D, \ghen ,
- elecior Lever "D” — “2”
Read gear position. Position”, AT-175.
Coentinue ROAD TEST.
l Yes
Does vehicle decelerate by engine brake? No | Go to “15. Engine Speed
| Does Not Return To ldle
Yes (Light Braking D, — D.)",
AT-173.
Continue ROAD TEST.
o
1. Move selector lever from “2”7 to “1” posi- No Go to “18. A/T Does Not
tion while driving in “2,". | Shift: 2, — 1,, When Selec-
2. Does A/T shift from “2,” to “1," posi- tor Lever 2" — “1*
tion? Position”, AT-175.
Read gear position. Continue ROAD TEST.
l Yes
No

Does vehicle decelerate by engine brake?

Yes

h 4

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-42.

AT-72

i

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake”, AT-176.

Continue ROAD TEST.




TROUBLE DIAGNOSIS — General Description

Symptom Chart

> ON vehicle »|-« OFF vehicle [
|’f;|j
E8, 849, 63, 189, 139, 120, 85, 200, 236, 245, 251, =
Relarenca page (AT- ) 190 | "% [ ise | B | 135 | 131 | 150 | 189 | "% ]| 217 | 240 | 255 | 2% | 2ea
5
g T2
@ '/:-\\
- g
~ £|3 E
. El® z .
= |Numbers are arranged in order of 3|e © g e . [EM
o |inspection. 2 % E= 2 © E] g oL
& |Parform inspections starting with IS 2 'g > - Zls 2|8 = 2 5
o |number ene and work up. Circled Elg 2 g = L «|m g £ 2w ® I 5 e @ N
% numbers indicate that the transaxle El g 8ls 5 £ ¢ 2[2 5/° 3 = al® 2. g R & LG
5 imust be removed from the vehicle. B|le 5|2 ®(s 2 Z[2 8|2 2% Z|lz =2 = P 5
5 vo|le S|e olg ¢l vz ¢j8 8|2 ® 519 S S 1|8 =@ a
& 5| 3|2 8|2 5|2 5|t 5|z 2|5 5|8 2|l |2 =5 2= §|8 2|k
3 8|5 25 3|5 8|t 5|5 8§ °|2 ElE 3|5 /2 §® 5)° g §[3
= e = = 2 218 8@ o S|3 ¢ Sl w o= B
2 gld 25 a|le £(5 5(5 2| 5I3 BIE s]le E/® 2|8 B|5 §|a 2|2]| EC
252 Els2pelsE|E g el 83 ElE 25 B8 5|8 2l B3
£~ = = — ol
2 S|EE|E S8 5|8 5|5 5|es|k §2 5le 5|8 £|2 2|8 3|8 §IF
Engine does not start in “N”, “P” =
162 positions. 23 1 EE
162 !‘Englne sf:arﬁs in positions other than 112
N and “P".
Transaxle noise in “P” and “N” Gl
— | positions. 1ol sla s 2. . o s KE® e -
Vehicte moves when changing into
“P* position or parking gear doas -
162 not disengage when shifted out of S I S I SR AR I I I (R AR AR R S @ ﬂ\’JJT
“P” position.
163 |Vehicle runs in “N” position. N B VU VR I I S VU U R BT @ . @ . @
Vehicle will not run in “R” position
(but runs in “D”, “2” and “1” posi-
165 tions). Cluteh slips. ) 214 3 @ @ @ ) ®
Very poor acceleration.
- — =
Vehicle braked when shifting inte A
‘R mosition. 12 . osls sl 4 ] ] ®@® . @
. ?hflrp shpck in shifting from “N” to 2 511 al7 B 4 8 @
D™ position. 4
Vehicle will not run in “D" and *2” (R
— [positions (but runs in “1” and "R” o1 A T R N @
positions).
Vehicle will not run in D", “17, “2" B&
positions {but runs in “R” position).
188 | Ciuteh sips. TN I ISR IDNT-3 ISR -3 IR -0 I B 1G] OO
Very poor acceleration. -
: Sl
_ .Clutchgs or brakes slip somewhat 1 3 1l 5 7 @ @ @ ) =]
in starting.
— |Excessive craep. P VN . L
e
::22 No creep at all. T 0. - 23 0. e e e @ @ @ RS
Failure to chan r from “D,"
g gegearfom ™Mol oy s |0 da s | | o ] ®
"
Failure to change gear from “D,” to BT
— | 1 I TR - T R ISR S I SRR ORI R N (-] R R B ) 10
3
Failure to chan r from “D,"
o “D”eoc ge gear from “Dy" to 2| 4 a 5 ) @
2 il
168, Teo high & gear change point from Tu
169, [“D,” to “D;", frem "D;" 10 “D3", ool 12 . .. 314
170 |from "D, to “D,".
Gear change directly from “D,” tc Eﬂ—
— umy 1 2 . @ A L.
D" occurs.
Engine stops when shifting lever
info “R. “D" 2 and 1 S I I I TR - TR IR TN IR AURRN (¢:) JA VRN IR EURRREN IR I -
Hilmirs
Too sharp a shock in change from I
= |y to D, AR AU T U - IR AU IR - SR - SR AN VRN SRR PSR I ()
Too s h i
o "0 A ha‘I:p E!'s ock in change from 1 2|3 ) @ A @
D" to "Dy
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

ON vehicle » OFF vehicle

_—>

A

F 3

58, 190 89, 83, 61 189, | 139, | 120, 85, 189 200, | 236, | 245, 045 25, |

Reference page (AT- ) 190 158 135 | 131 | 150 | 189 217 | 240 | 255 264

)

Reference page (AT-

Numbers are arranged in order of
inspection.

Perform inspections starting with
number one and work up. Gircled
numbers indicate that the transaxie
must ba remaoved from the vehicle.

Control cable adjustment

Fluid lavel

Inhibitor switch adjustment

Throttle position sensor (Adjustment)

Revolution sensor and vehicle speed sensor

Engine speed signal

Engine idling rpm

Line pressure

3hift sclenoid valve A
Shift sclenoid valve B

Line pressure solencid valve

Torque converter cluteh solenoid valve

Overrun clutch solenoid valve

A/T fluid temperature sensor

Accumulator N-D

Accumulater servo release

lgnition switch and starter

Torgue converter
Gil pump
Reverse clutch
High clutch

Forward one-way clutch

Forward clutch

Low one-way clutch
Low & revarse brake

Parking companents

Too sharp a shock in change from
“D o D,

-

™~

w | Control valve assembly

@ Cverrun c¢lutch

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

18]

(5]

Almost no shock or slipping in
change from “0." to “Dy".

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

@ @ @ @ Brake band

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

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

®

Vehicle braked by gear ¢change
from 05" 10 "D,

Maximum speed not attained.
Acceleration poor.

@ @® O

Fallure 10 change gear from “D;" fo
"Dy,

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

Failure to change gear from “Dy” to
“Dy” or from “Da” to “Dy”.

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

Too high a change point from “D,”
te “Dy”, from “D5” to "By, from
“D,” to “D,".

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

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

Racaes extremely fast or slips in
changing from “0," to “"Dy"” when
depressing pedal.

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

®

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

®

Races extremely 1ast or slips in
changing from “D,” or “D5” to "D,”
when depressing pedal.

Vehicle will not run in any position.

® o

Transaxle noise in “D”, “2", “1" and

“R" positions.
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TROUBLE DIAGNOSIS — General Description
Symptom Chart (Cont’d)

< ON vehicte |-« QFF vehicle —_
58 89, 93 189 135 120 85 200 236 245 251
Referen AT- ! o 1 ! ! ' ) ; ' y 245 =
erence page (AT- ) 190 | "% | yss | O | qas ! otar | 1s0 | 180 | ¥ | 217 | 240 | 255 264 @l
5
2
& @
— =
£|3 5 (ili28
— @ | © =
E|& z
A - g g
% mz;'\et:‘n:eﬁrosnare arranged in order of % _199 ® 5 g =
o . T L5 S|l2 T a [ =
g Perform inspections starling with 5 %’ 5 £ - ; ;’ ;_ § § & 5 =0
o |number one and work up. Circied Elg 2 g = 2 L2 3 g 2 - 3 cle @
£ |numbers indicate that the transaxle z T By 5|¢ ¢ 22 g3 ol2 alg 2. i 28 5
& |must be removed from the vehicle. Bl 5|2 @|e R S5 @l 2g 2|8 o= < s §|ls S|% g G
B el =8 F(o elg z|= ele 8|2 2|2 Ele |2 |2 ils z|8 gl =Y
T« - G|z 8| o|l£ 2|52 2|2 21E 21 2|2 £|E 2 |2 £{=Z 18 1|5
5 w 3 =% ) E T~ ®E|H a C Bjo o|c *|= c|8
> 2| 2 22 3 = % % 8l cluw 3|5 ¥?|© 2|e S| o ol &2 F >
2 512 212 2|2 5(F |2 5|e 2|2 Ele 5|e 5|2 (s 5|2 5|« i 8
S 12 2ls P e|sEle e g elc 38E|8 208 5[5 5)2 23 g5 me
£ S|E E|R &la 5|83 5|6 5|03k 2 %5|e5é&f|f g6 il5a|s] EC

Failure to change from “Dy” to
173}"2," when changing lever into “2" . Tt 2. .. .|86 5|4 .|. A T . @

position. F‘F
__ |Gear change from “2;" to “2," in ’

“2" position.

Engine brake does not operats in .
(e, 2|1 ala 6 5 7 : @ i
o Gear change from “1,” to “1." in 2|4

1" position.

Does not change from “1," to “1,” ,WTF

in 1" posion AU (T - N R [V-S T EURN R A AN A A A (GO I (€2 I il

Large shock changing from “1.” 1o 1 @

“1," in “1” position. I B A B I N R I R I I S I .

— [Transaxte averheats. 1 .|. 3. .2 4|6 .|. &y. . |. .. . @@@ . @ . @
ATF shoots out during operation.
— |White smoke emitted from exhaust (1 . (. .. .. . b oo oo oo o @@@ . @ . @@
pipe during cperation. F/@‘
e
Offors 1 - -
_ pipzmlve smell at fluid charging 1 @@@@@ ) @@
— |Torque converter is not locked up. .. |3 ]2 4. 6|8 .[. |7 .|5 @ =4
&
— |Torque convertercluich piston slip. |1 .| . 2. .|. 3|8 .[|. 5|4 @ A
171 ::)ovskfup point is extremely high or R I I S I IR I I

AT does not shift to “D,” when B3
— [driving with overdrive control switch ] . . |2 1|3 .| . 8|6 4. .|. &7 .|. |- |- |- - - @

KON
__ |Engine is stopped at “R", “D", “2” o

and “1” positions. L e I I T T i T - e L i R T T T @T

JQLS
BT
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION
Terminal e Measure voltage between each terminal and terminal @3 or
f@ or @8 by following “TCM INSPECTION TABLE”.

CONNECT

SATO10C

TCM HARNESS CONNECTOR TERMINAL LAYOUT

1123 4| 9101112131415 || 23R2425[261272812930,3132/333435
516|718 [161718[19202122 36137138/39404142434445464748

s
HS.
SAT2071
TCM INSPECTION TABLE
(Data are reference values.)
Terminal
ermina Wire color Item Condition Judgement
No. standard
When relerflsmg accel.erator pedal 15- 25y
1 BAW Line pressure after warming up engine.
solenoid valve When depressing accelerator pedal
. . 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5. 14y
5 PIB solenoid valve C! after warming up engine.
(Wit_h drepping @ When depressing accelerator pedal 0.5V or loss
resistor} fully after warming up engine. ’
When ssetting overdrive confrol
L w . " 1V or less
3 OR/B 0Q/D OFF indica- switch in “OFF” position.
Q
tor lamp .’:ﬁ When setting overdrive control Battery voltage
switch in "ON” position. Y ¢
When turning igniti itch 1
"OI\T:I urning ignition switch to Battery vottage
4 SB Power source :
When turning ignition switch to 1V o less
“OFF”.
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TROUBLE DIAGNOSIS — General Description
TCM Terminals and Reference Value (Cont’d)

Terminal . . Judgement
No. Wire color item Condition standard @l
Torque converter When A/T performs lock-up. 8 - 15V
5 GY/R | clutch solenoid i
valve When A/T does not perform lock-up. | 1V or less (1A
When shift solenoid valve A oper-
ates. o Battery voltage e
6 Ly | Shift solenoid (When driving in "D, or "D,")
valve A When shift solenoid valve A does not
operate. 1V or less L&
(When driving in “Dy” or “D3".)
When shift solenoid valve B oper-
ates. Battery voltage EG
. Ly Shift solencid (When driving in "D,” or “D,".)
valve B When shift solenoid valve B does EE
not cperate. 1V or less !
(When driving in “D5” or “D,”.)
When overrun cluich solenoid valve Battery voltage CL
8 LB Qverrun clutch operates.
solenoid valve When overrun clutch solenoid valve 1V of less
does not operate. BT
9 SB Power source Same as No. 4
10 — — - —
1 — — — —
12 — — - — A
When setting selector lever {o “N” or 1V or less
1ar PU “N” position sig- “P" position.
nal When setiing selector lever to other | Approximately RA
positions. 5V
Closed throttla When releasing accelerator pedal Battery voltage BE
14 v position switch | after warming up engine.
{in threttle posi- @ When depressing accelerator pedal |\
tion switch) after warming up engine. &F
15 B Ground — —
. }‘ﬁ When setting selector lever to “1 Battery voliage as
16 ORiL | Inhibitor “1” A posttion.
position switch When setting seleclor lever to other |\
positions. I
When setting selector lever to “2” Battery voltage
7 gy | Inhibitor v2” position. i
o . A
position switch When setting selector lever to other L
e 1V or less
positions.
Wh(_ep setting selector lever to “D Battery voltage EL
18 W/G Inhibitor “B” position.
position switch When setling selector lever to other |\,
N
positions. (33

*. This terminal is connected to the ECM.
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal . " Judgement
No. Wire color Iterm Condition standard
o When setting selector lever to “N” or Batiery voltage
Inhibitor “N” or “P" position. Y vorag
19 GY/R “P” position -
swiich Wh(..‘}h setiing selector lever 1o other 1V or less
positicns.
N ;\g;i?o:eltmg selector lever to “R Battery voltage
20 GW Inh:p]tor H- @ .
positicn swilch When setting selector lever to other
o 1V or less
positions.
Wide open :ﬁ'ﬁ When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 LG switch ehgine.
(in throtlie posi- When releasing accelerator pedal 1V of less
tion switch) after warming up engine.
22 — — — —
When turning ignition switch 1o
Power source ) “OFF”. 91 Battery voltage
23 P (Memory back- @ or @a h ————— —
up) v en fuming ignition switch to Battery voltage
ON”.
24 L/OR Elngsne speed @ b When engine runs at idle speed. 0.5 - 1.5V
signal It
1V or more
, ) Voltage ri
Revolution sen When vehicle cruises at 30 km/h (19 g:;;f;l;?r?s
25 w2 MPH). X
(Measure in AC response 1o
range) vehicle spesd.
When vehicle parks. ov
26 — — — —
Voltage varies
o7 PUR Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor {1 to 2 MPH) for 1 m {3 ff) or more. |ithan 1V and
more than 4.5V
28" G/B — — -—
29 G — @ — —
30" GY/L — — —
Throitle position
31 P/L sensor — 45 - 55V
W
{Power souice) ,-)‘ﬁ
32 — — — —

*' These terminals are connected to the Data link connector for CONSULT.
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal
ermina Wire color Iltem Condition Judgement
No. standard
When ATF temperature is 20°C Approximately
33 BR AT fluid tem- (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
Fuliy-closed
@ throttle:
When depressing accelerator pedal Approximately
34 ay Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
@ Approximately
4V
Throttle position
35 B sensor — —
(Ground)
36 — — — —
When ASCD cruise is being per- Batterv voltage
formed. ("CRUISE” light comes on.) Y 9
ASCD cruise
37 OR switch When ASCD cruise is not being per-
formed. (“CRUISE” light does not 1V or less
comes on.)
38 — — — —
@ When setting overdrive control
) i . Battery voltage
39 &/R Overdrive control switch in “ON” position
switch When setting overdrive control 1V or less
switch in “OFF” position
When “"ACCEL" set switch on ASCD 5.8y
cruise is in “D,” position.
40 OR/B ASCD OD cut 4 P
signal When “ACCEL” set switch on ASCD
e wm - 1V or less
cruise is in “Dy” position.
41 — — — —
42 — — — —
43 — — @) — —
44 — — — —
45 —_ - — -—
46 — — i i — —
47 — — — —
48 B Ground — —

AT-79
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Temr‘al Wire color ltem Condition Jg%%%n;r?t
\ }{(Vjtﬁn turning ignition switch to Battery voltage
4 SB Power source w — -
y(\.shlfg,-turmng ignition switch to 1V or less
9 SB Power source @ Same as No. 4
15 B Ground — -
When turning ignition switch to
Power Source "OFE". 919 Baitery voltage
23 P (Memory back- @ or — -
up} V(\ghr\?n turning ignition switch to Battery voltage
48 B Ground @ — —
(o
K
DIAGNOSTIC PROCEDURE

CONNECT
€ 4 &

| Tcm o] connecToRl]
4, 8, 23
e e
o O
SATA09I

INSPECTION START

&

€A

[ Tom JFELCONNECTOFﬂl
15, 45
[ ')

7 |

SATI10

Y
CHECK TCM POWER SOURCE. NG | Check the following items:
1. Tumn ignition switch to “ON” position. " | ® Harness for short or
(Do not start engine.) open between ignition
2. Check voltage between TCM terminals swiich and TCM termi-
@, @, @ and ground. nals @, @ and @
Voltage: Battery voltage {Main harness)
3. Turn ignition switch to “OFF” position. ® [gnition switch and fuse
4. Check voltage between TCM terminal Refer to EL section
@ and ground. ("POWER SUPPLY
Voltage: Battery voltage ROUTING™).
OK
E A4
CHECK TCM GROUND CIRCUIT. NG‘ Repair open circuit or short

1. Turn ignition switch to “OFF” postion.
2. Disconnect TCM harness connector.
3. Check continuity between terminals @,
and ground.
Continuity should exist.
If OK, check harness for short o
ground and short to power.

OK

A4

INSPECTION END

AT-80
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TROUBLE DIAGNOSIS FOR P0705

inhibitor Switch

DESCRIPTION

Detects the selector lever position and sends a signal to the
TCM.
Inhibitor switch
SAT038J
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
i t
Terminal Wire color ltem Condition Judgemen
No. standard
h fi g
Wi en setting selector lever to Ballery voltage
16 ORIL inhibitor “1” position.
position switch When setting selector lever to other
. 1V or iess
positions.
When setting selector lever to “2”
o Battery voltage
17 BY inhibitor “2" position.
position switch When setting selector lever to other
e 1V or less
positions.
h ti “p”
@ W en setting selector fever to Baltery voltage
18 WG Inhibitor “D” position.
position switch When setting selector lever to other
o . 1V or less
B positions.
L When setting selector lever ta “N” or Battery voltage
Inhibitor “N” or “P" position. ry g
19 GY/R “P" position wh - -
switch en setting selector lever to other 1V or less
positions.
When setting selector lever to *R”
Inhibitor “R” position Battery voltage
20 W nhibitor .

position switch

When setting selector lever to other
positions.

1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

© INHIBITOR SW/GIRC

=
n
GET

* PO705

MIL Code No. 1101

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

the gear position.

shorted.)
#® Inhibitor switch

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

AT-81
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TROUBLE DIAGNOSIS FOR P0705

(I SELECTLSYSTEM

ENGINE

I
I
I
I
L

L

I—_——I———.I——I—.—

SEFBISK

| [m  SELECT DIAG MQDE

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

[ DTC CONFIRMATION

| ECM PART NUMBER

I I 3

SATO11I

Inhibitor Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

® 3

3)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode for “ENGINE” with

CONSULT.

Start engine and maintain the following conditions for

at least 5 consecutive seconds.

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

THRTL POS SEN: More than 1.3V

Selector lever: D position (OD “ON” or “OFF”’)
OR

Start engine.
Drive vehicle under the foliowing conditions:
Seiector lever in “D”, overdrive control switch in “ON”
or “OFF” position, vehicle speed higher than 10 km/h
{6 MPH}, throttle position sensor more than 1.3V and
driving for more than 5 seconds.
Select “MODE 7” with GST.

OR

wois) 1)

3)

Start engine.

Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “OFF” position, vehicie 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.
Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
(MIL)’, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].
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TROUBLE DIAGNOSIS FOR P0705

Inhibitor Switch (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START ‘

Y

CHECK INHIBITOR SWITCH CIRCUIT. NG

.| Check the following items:

1. Tumn ignition switch to “ON”

position.
{Do not start engine.)

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

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

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

CR

“ | sEEcTSYSTEM |
| ENGINE |
| AT |
SAT974H
J
B oo e ol
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR  Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 13.4v
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW QFF
] RECORD
SATO76H

lof connecToR]|
16, 17, 18,19, 20

| _Tcm

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

tion.
Voltage:
B: Battery voltage
0: oV
Terminal No.
Lever pDSJ!iOﬂ
@
P, N B 0 0 0 ¢
R 0 B 0 1] 0
8} 0 0 B ¢ 0
2 0 0 0 B | O
1 o 0 0 0 B
OK

A

® |nhibitor swilch
Refer to “Component
Inspection”, AT-84.

® Harness for short or
open between ignition
switch and inhibior
switch {Main harness)

® Hamess for short or
open between inhibitor
switch and TCM {Main
harmness)

® [gnition switch and fuse
Refer to EL section
(“POWER SUPPLY

L ROUTING").

SAT9121

Perform Diagnostic Trouble Code (DTG} NG

1. Perform TCM input/

confirmation procedure, AT-82.

OK

INSPECTION END

AT-83

output signal inspection.
2. If NG, recheck TCM pin
terminals for damage or
locse connection with
harness connector.
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TROUBLE DIAGNOSIS FOR P0705
Inhibitor Switch (Cont’d)
COMPONENT INSPECTION

% E@ Inhibitor switch

1. Check continuity between terminais (1) and (2 and between
— ,_T terminals @ and @, ®, ®, @, @, @ while moving
S~ manual shaft through each position.
AL Lever position Terminal No.
P ®—@ O—-@
g : -0
N ®—-® O-@
D @-@
2 ® —
1 @®@—-®

Inhibitor switch

AAT239A

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

AT-190.
If NG on step 2, remove inhibitor switch from A/T and check

s ’
4 o continuity of inhibitor switch terminais. Refer to step 1.
: Manual shaft 5. If OK on step 4, adjust inhibitor switch. Refer to AT-190.
- \>\/ ¥ 6. If NG on step 4, replace inhibitor switch.
G \\55
Front Ader@e SATO89.
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TROUBLE DIAGNOSIS FOR DTC P0710

Shift solenoid valve B
Shift solencid valve A
Qverrun clutch solenoid valve

A/T fluid
temperaiure
SENSCr

SAT283HA

o T Gi°F
40 20 0 20 a0 &0 80 100 150 140 160

(—40) (-4} (32)68)104){140){176)212){248)(254){320}
SAT0Z21J

A/T Fluid Temperature Sensor

DESCRIPTION

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

ture and sends a signal to the TCM.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Moniter item

Condition

Specification

A/T fluid temperature sensor

Cold [20°C (68°F)]
4

Hot [80°C (176°F)]

Approximately 1.5V

Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

i d t
Terminal Wire color ltem Condition Judgemen
No. standard
When ATF temperature is 20°C Approximately
33 pr  |A/T fluid tem- (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
Throttle position
35 B sensor % ’fﬁ — —
(Ground) g

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possible cause)

1 ATF TEMP SEN/CIRC
@@ : PO710

NO -
Jyoots/) - MIL Code No. 1208

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

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

® A/T fluid temperature sensor

AT-85
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TROUBLE DIAGNOSIS FOR DTC P0710

[ seLect sysTEM

| ENGINE

L

|
|
|
|
|
|

SEFB95K]

|l SELECT DIAG MODE

[=]|

| work suPPORT

[ SELF-DIAG RESULTS

| DATA MONITOR

[ AcTIVE TEST ™

| DTC CONFIRMATION

| ECM PART NUMBER

SAT911I

A/T Fluid Temperature Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

1)
2)

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

CR

)

1)

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

OR

/NO
lrooLs,

3)

Start engine.

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

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

AT-86



TROUBLE DIAGNOSIS FOR DTC P0710

t& DISCONNECT
A€

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AAT253A
[l seLecT svstem |
L ENGINE |
m
l AT |
SATI74H
B %MONITOR #«NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR bkmy/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW O N
R POSITION SW___ GFF
[ RECORD ]
SATO76H
@ GONNEG™ . .
[Tom mﬁﬁ\]
B8R
n
1 1o @
) AATZ40A
B

DISCONNECT
“

|| TCM

To[ ComecTor |

35

SATO141

v
CHECK A/T FLUID TEMPERATURE NG | 4. Remove oil pan.
SENSOR WITH TERMINAL CORD "] 2. Check the following
ASSEMBLY. itemns:
1. Turn ignition switch to “OFF” position. ® A/T fluid temperature
2. Disconnect terminal cord assembly con- sensor
nector in enging compartment. Refer to “Component
3. Check resistance between terminals Inspection”, AT-88.
and @ when A/T is cold. ® Harness of terminal cord
Resistance: assembiy for short or
Cold [20°C (68°F)] open
Approximately 2.5 k(2
4. Reinstall any part removed.
QK
2 ,
CHECK INPUT SIGNAL OF AT FLUID NG .| Check the following item:
TEMPERATURE SENSOR. ® Harness for short to
1. Start engine. ground or short to power
2. Select “ECU INPUT SIGNALS” or open between TCM,
in “DATA MONITOR" mode for ECM and terminal cord
“AST” with CONSULT. assembly (Main harness)
3. Read out the value of “FLUID ® Ground circuit for ECM
TEMP SE”. Refer to EC section
Voltage: (“TROUBLE DIAGNO-
Cold [20°C (68°F)] — SIS FOR POWER SUP-
Hot [80°C (176°F)]: PLY™).
Approximately
1.5V — 0.5V
CR
@ 1. Start engine.
2. Check vollage between TCM
terminal @ and ground while
warming up A/T.
Voltage:
Cold [20°C {88°F)] —
Hot {80°C (176°F)]:
Approximately
1.5V — 0.5V
3. Turn ignition switch to “OFF”
position.
4. Disconnect TCM harmess con-
nector.
5. Check confinuity between termi-
nal and ground.
Continuity should exist.
If OK, check harness for short o
ground and short to power.
OK
¥
NG

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

CK

h 4

INSPECTION END

AT-87

1. Perform TCM input/
output signal inspection.

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

MA

)

LG

EC

Fig

GL

W7




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

Wrapped COMPONENT INSPECTION

A/T fluid temperature sensor

e For removal, refer to AT-189.
e Check resistance between two terminals while changmg
temperature as shown at left.

Thermometer

‘‘‘‘‘‘‘‘ —‘_" Temperature °C (°F) Resistance
‘‘‘‘‘‘‘‘‘‘‘ 20 (68} Approximately 2.5 k()
/ [@' \ 80 (1786) Approximately 0.3 ki)
SAT298F

AT-88



TROUBLE DIAGNOSIS FOR DTC P0720

Revolution sensor

SAT357H

Vehicle Speed Sensor-A/T (Revolution

sensor)
DESCRIPTION

The revolution sensor detects the revolution of the idler gear
parking pawl lock gear and emits a pulse signal. The pulse sig-

nal is sent to the TCM which converts it into vehicle speed.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal d t
eminal | Wire color ltem Condition Judgemen
No. standard
1V or more
i - . . Voli rise:
Revolution sen When vehicle cruises at 30 km/h (19 age . °
25 W sor MPH). gradually in
{Measure in AC response to
range) vehicle speed.
When vehicle parks. ov
Throttle position w
35 B sensor — —
(Ground)
W
:-‘«ﬁ

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

@ * VEH SPD SEN/CIR AT

P
@ : PO720

@ ;. MIL Code No. 1102

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

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

® Revolution sensor

AT-89
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TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)

[ SELECT SYSTEM

ENGINE

]

TION PROCEDURE

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

|
|
|
|
|
|

SATI74H

NOTE:

SELECT DIAG MODE

L

| SELF DIAGESULTS

LDATA MONITOR

| DTC WORK SUPPORT

] ECU PART NUMBER

O
l
|
I
|
|
|

B "
2)

SAT906!

3)

i SELECTSYSTEM

ENGINE

l
I
L
I
l
l

SEF895K

5)

SELECT DIAG MGDE

I

[+

| wORK SUPPORT

| SELF-DIAG RESULTS

IE\TA MONITOR

| AcTIVE TEST

I DTG CONFIRMATION

| EOM PART NUMBER

CAUTION:

¢ Always drive vehicle at a safe speed.

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

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

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

Turn ignition switch “ON” and select “DATA MONI-
TOR"” mode for “A/T” with CONSULT.
Drive vehicle and check for an increase of “VHCL/S
SE-A/T” value in response to “VHCL/S SE-MTR”
value increase.
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-159.
If the check result is OK, go to foliowing step.
Select “DATA MONITOR” mode for “ENGINE” with
CONSULT.
Start engine and maintain the following conditions for
at least 5 consecutive seconds.
VHCL SPEED SE: 30 km/h (19 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”)
Driving pattern: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions required for this test.
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-92,
If the check result is OK, go to following step.
Maintain the following conditions for at least 5 con-
secutive seconds.
CMPS-RPM (REF): 3,500 rpm or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”})
Driving pattern: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions required for this test.

OR

SATO1I

Start engine.

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

3) Select “MODE 7” with GST.
- OR
@”@ 1) Start engine.
~" 2) Drive vehicle under the following conditions:

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

AT-90



TROUBLE DIAGNOSIS FOR DTC P0720

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

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

&)

A

EM

gt

RA

ElS

AT-91



TROUBLE DIAGNOSIS FOR DTC P0720

SELECT SYSTEM

ENGINE

m
1

|
|
|
|
|
|
L

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

h 4

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

NG

.| Repair or replace revolu-
7| tion sensor.

ATO74H
% MONITOR #NO FAIL I;_]
VHCL/S SE-A/T Okrm/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 5W ON
P/N POSI SW ON
R POSITION SW OFF
| RECORD |
SATO76H

OK

.

A

CHECK INPUT SIGNAL.
1. Start engine.

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

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

NG

€ A (1

A
elcoNNECTOR]

T
I

M
25
w
2 &4

AAT242A

OR

. Start engine.

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

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

\

@

DISCONKECT

2%
A&

AATZ241A

OK
Y

Check the following items:

| ® Harness for short or

open between TCM,
ECM and revolution sen-
sor {Main harness)

® Ground circuit for ECM
Refer to EC section
(“TROUBLE DIAGNO-
518 FOR POWER SUP-
PLY”).

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-90.

NG

OK

4

INSPECTION END

COMPONENT INSPECTION

Revolution sensor
e For removal, refer to AT-191.

.| 1. Perform TCM input/

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

o Check resistance between terminals @ and (@).

Terminal No.

Resistance

@ ®@

500 - 6500

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.

Terminal | yice color ltem Condition Judgement
No. standard
24 LOR Englne speed (f ¢ When engine runs at idle speed. 05-15v
signal !
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
* ENGINE SPEED SIG
® Harness or connectors
1 TCM does not receive the proper volt- arness or ‘nn .C.
gy« PO725 ianal from ECM {The sensor circult is open or
age signal Iro ’ shorted.)
@@ © MIL Code No. 1207

AT-93
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TROUBLE DIAGNOSIS FOR DTC P0725

[ SELECT SYSTEM

| ENGINE

I
l
I
L

|
]
I
|
|
|

=

SEF895K]

[[n  seecToacmobe [

| WORK SUPPORT

| SELF-DIAG RESULTS

[ DATA MONITOR

| ACTIVE TEST

I DTC CONFIRMATION

| ECM PART NUMBER

SATH1I

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion 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” and select “DATA MONI-
TOR” 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
Start engine.
Drive vehicle under the following conditions:
Selector leverin “D” (OD “ON”), vehicle speed higher
than 10 km/h (6 MPH), throttle opening greater than
1/8 of the full throttle position and driving for more
than 10 consecutive seconds.
Select “MODE 7” with GST.

OR

3)

Start engine.

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

Perform self-diagnosis for ECM.

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

AT-94



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont’d)

DIAGNOSTIC PROCEDURE
[lm  seLecTsvstEM |
| ENGINE m,—|” I INSPECTION START
| AT | I
| l Perform diagnostic test mode |l (self- NG | Check ignition signal circuit
| —I diagnostic resuits) far engine control, "| for engine control. Refer to
l J Check ignition signal circuit condition. EC section [“Ignition Signal
(DTC: 0201)", TROUBLE
| | OK DIAGNOSIS FOR DTC
SATO74H P1320™).
#MONTOR &NO FAL |y !
VHCL/S SE-A/T Ckmsh NG — :
VIICL/S SE<MTR Skmsh CHECK INPUT SIGNAL. .| Check the following items:
THRTL POS SEN 0.4y @ 1. Star engine. | ® Harness for short or
E;‘#T%RE“GELSTE ];it’/ \B 2 select “ECU INPUT SIGNALS” open between TCM and
ENGINE SPEED 1024([3!‘!7 in “DATA MONITOR” mode for ECM
OVERDRIVE SW O N “A/T with CONSULT. @ Resistor and ignition coil
%“'EOPS% 'OSNV\fSW %F:i 3. Read out the value of “ENGINE Refer to EC section
SPEED”. [“Ignition Signal (DTC:
I RECORD — Check engine speed changes 0201)”, “TROUBLE
SATO76H according to throtile position. DIAGNOSIS FOR DTC
OR P13207].
cannreT T @ 1. Start engine.
E 2. Check voltage between TCM
= terminal 24) and ground.
Y |O NNECTDR” Voltage (Idle speed):
0.5-15V
L/OR OK
v
= & Perform Diagnostic Trouble Code (DTG} NGh 1. Perform TCM input/
confirmation procedure, AT-84. output signal inspection.
2. If NG, recheck TCM pin
= SATIZ3| OK terminals for damage or

¥

INSPECTION END

AT-95

loose connection with
harness connector.
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=
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION

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

e This malfunction will not be detected while the O/D OFF indicator lamp is indicating ancther self-di-
agnosis malfunction.

& 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 mal-
function such as control valve sticking, improper solenoid valve operation, etc.

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Ferminal Wire color ltem Condiition Judgemnent
No. standard
When shift solenoid valve A cper-
ales. Batlery voltage
6 Lw | Shift sofenoid (When driving in “D,” or "D,".)
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,” or “D3".)
When shift solenoid vaive B cper-
ates. Baltery voliage
7 Ly Shift solenoid (When driving in “D,” or “D,".)
valve B When shift solenocid valve B 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: Qutput shaft revolfution 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 solencid valve A is stuck open or shift solenoid valve
B is stuck open.

AT-96



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

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 2 3 4 al
In case of gear position with shift solenoid valve A stuck open @ 2 3 3
In case of gear position with shift solenoid valve B stuck open @ 3 3 4
O: PO731 is detected. RA
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) ER
@ * AT 18T GR FNCTN ) ) A
® Shift solenoid valve A LG
@ . PO731 A/T cannot be shifted to the 1st gear ® Shift solenoid valve B
= position even if electrical circuit is good. | ® Each clutch
#® Hydraulic control circuit
@@ * MIL Code No. 1103 Y 5
FE
oL
MT

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

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

[m SELECT SYSTEM

ENGINE
AT .

!

I

|

|
| NOTE:
|

|

tachometer. P&
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- B4
DURE” has been previously conducted, always turn igni-
R tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test. BR
TESTING CONDITION:

Always drive vehicle on a level road to improve the accu-
racy of test. ST
After the repair, perform the following procedure to confirm the

l
| malfunction is eliminated.
| DTC WORK SUPPORT | 1) Start engine and select “DATA MONITOR” mode for RS
|
|
|

“_}m SELECTDIAG MODE [

[ SELFDIAG FSULTS

| DATA MONITOR

| ECU PART NUMBER “A/T" with CONSULT.
2) Make sure that output voltage of A/T fluid temperature

| sensor is within the range below. BY
l FLUID TEMP SEN: 0.4 - 1.5V
SATSTS! If out of range, drive the vehicle to decrease the volt-
age (warm up the fluid) or stop engine to increase the A
voltage {cool down the fluid}.
3) Select “1ST GR FNCTN P0731” of "DTC WORK BL

SUPPORT” mode for “A/T” with CONSULT and
touch “START”.

4) Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH) 10
under the following condition and release the accel-
erator pedal compietely.

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

e oF .
240 b0 b 20 40 &8 ab 185 156 140 1'50( ) ing step 4) . P
{—40) (-4) (32)(68)(104)(140)(176)(212)(248)(284)(;:_?_2) » Selector lever: D position (OD “ON”’)
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

5)

6)
7)

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

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

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

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

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

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

Stop vehicle.

Follow the instruction displayed. (Check for normal
shifting referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedte 1 -2 -3 5 4

No malfunction exists 1225324

Malfunction for PQ731 exists.

2—-52—-53-3

453-3—->4

8) Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-100.
Refer to shift schedule, AT-294.

OR
&) 1) Start engine and warm up ATF.

2} Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-294.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE PQSI”) quickly from a speed of 20 to 25
km/h (12 to 16 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 20 to 25 km/h (12 to 16 MPH)

under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-294.
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)
3) 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
seconds.)
4) Perform self-diagnosis for ECM.
Refer to EC section ["Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM

DESCRIPTION"].
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TROUBLE DIAGNOSIS FOR DTC P0731

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

Line pressure
solencid valve

Torque converter clutch solenoid valve

Hp @

A/T 1st Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve assembiy. Refer
to AT-189.
2. Check shift solenoid valve operation.
® Shift solenoid valve A
® Shift solenoid valve B
Refer to “Component inspection” below.

NG .| Repair or replace shift sole-

OK

“| noid valve assembly.

DISCONNECT

AAT244A

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

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

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

® Hydraulic line is free from obstacles.

NG Repair control vaive assem-

b4

lox

bly.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-97.

NG | check control valve again.

lOK

INSPECTION END

SAT367H

Shift solenoid valve B
Shift solenoid valve A

AAT243A

COMPONENT INSPECTION

Shift solenoid valve A and B

e For removal, refer to AT-189.
Resistance check

Repair or replace control
valve assembly.

¢ Check resistance between two terminals.

Solenoid valve Terminal No. F;:?:tr?):c)e
Shift solenoid @
valve A
Shift solenoid Ground 20 - 400
ift solenoi
valve B @

AT-100



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

Operation check

Shift solenoid valve B o Check solenoid valve by listening for its operating sound
Shit solenoid valve A while applying battery voltage to the terminal and ground. @I

Overrun clutch solenoid valve
Torque converter clutch solenoid valve

WA,
]
Line pressure
solenoid valve “:.@

JISCONNES]

FE

Lo &rp

% GL

B

AAT244A
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TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function

DESCRIPTION

e This is an OBD-II seif-diagnostic item and not available in TCM seilf-diagnosis.

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

e This malfunction is detected when the A/T does not shift into second gear positicn 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 solenoid valve A ON (Closed) OFF {Open) OFF (Open) ON (Closed)
Shift solencid valve B ON (Closed) CN (Closed} OFF {Open) OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal d t
SMINA | wire color ltem Condition Judgemen
No. standard
When shift solenoid valve B oper-
ates. Battery voltage
i i Whan driving in “D,” or “D,".
. LY Shift solenoid ( g 1 2"

valve B When shift solenoid valve B 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: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

it the actual gear position is higher than the position (2nd) supposed by TCM, the slip ratio will be more
than normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when shift solenoid valve B is stuck open.

Gear position supposed by TCM 1 2 3 4
| . . i
_n case of gear position with no malfunc 1 5 3 4
tions
In case of gear position with shift sclenocid

4
valve B stuck open 4 @ 3

(O PO732 is detected.

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

® Shift solenoid valve B
® Each clutch
® Hydraulic control circuit

@; . PO732 A/T.(?annot be. shiﬂed' to thg 2nd gear
position even if electrical circuit is good.

[y MIL Code No. 1104
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TROUBLE DIAGNOSIS FOR DTC P0732
A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

I SELECT SYSTEM

| |
] ENGINE _ | CAUTION: @
[ AT M e Always drive vehicle at a safe speed.
¢ Be careful not to rev engine into the red zone on the
[ J tachometer. (S
I I NOTE:
[ ] If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- __
| ] DURE” has been previously conducted, always turn igni- (ER
tion switch “OFF” and wait at least 5 seconds before con-
SATS74H -
ducting the next test. e
TESTING CONDITION: 7
[In__ seLeciomemone  [] Always drive vehicle on a level road to improve the accu-
| SELF-DIAG ESULTS racy of test. ED
| DATA MONITOR After the repair, perform the following procedure to confirm the
malfunction is eliminated.
| DTG WORK SUPPORT

“A/T” with CONSULT.

Make sure that output voltage of A/T fluid temperature

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

SAT91SI If out of range, drive the vehicle to decrease the volt-
age (warm up the fluid) or stop engine to increase the i
voltage {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 59 to 64 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8 (at all times dur- A

[ ECcu PART NUMBER

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

)
=

I | S | N | S | N |

7

[FA

——ogpop h
a5 50 b 26 a3 o6 ed 100 %0 10 ?so( ) ing step 4) .
(-40) (-4) (32NEBNI0AX110)(176X212)2080204)320) Selector lever: D position (OD “ON’’)
e Check that “GEAR” shows “3” or “4” after releas- BE
ing pedal. 2

5) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 59 to 64 ST
km/h (37 to 40 MPH) until “TESTING” changes to
“STOP VEHICLE” or “COMPLETED”. {It will take
approximately 3 seconds.} 56
If the check result NG appears on CONSULT screen,
go to "DIAGNOSTIC PROCEDURE”, AT-105.

If “STOP VEHICLE” appears on CONSULT screen, g7
go to following step.

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

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

SIS FOR DTC”.
6) Stop vehicle. D)8

AT-103



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)

7)

Follow the instruction displayed. (Check for normal
shifting referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedto1 -2 >3 > 4

No malfunction exists 1-2-53-=4
Malfunction for PO732 exists. 4 53-53-4
8) Make sure that “OK” is displayed. (f “NG” is

displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-105.
Refer to shift schedule, AT-294.

OR

3)

4)

Start engine and warm up ATF.
Accelerate vehicle to 59 to 64 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-294.
Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 59 to 64
km/h {37 to 40 MPH). (it will take approximately 3
seconds.)
Select “MODE 7" with GST.

OR

/NG
ey

1)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 59 to 64 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator 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 59 to 64
km/h (37 to 40 MPH). (It will take approximately 3
seconds.)

Perform self-diagnosis for ECM.

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

AT-104



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

DIAGNOSTIC PROCEDURE
Shift solenoid valve B
Shift solencid vatve A INSPECTION START Gq
Overrun chutch solenoid valve *
Torque converier clutch solenoid valve
A
CHECK SHIFT SOLENOID VALVE. NG [ Repalr or replace shift sole- |
1. Remove control valve assembly. Refer "| noid valve assembly.
to AT-189. y
2. Check shift solenoid valve operation. EL
@ Shift solenoid valve B
Refer to “Component Inspection™ below. e
Line pressure ' OK =
solenoid valve
G
% CHECK CONTROL VALVE. NG | Repair control valve assem-
1. Disassemble contral valve assembly. " biy.
BIcONRECT Refer to “Control Valve Assembly”, EE
AT-221.

& 2. Check to ensure that:
@B ® Valve, sleeve and plug slide along 2l
valve bore undsr their own weight. b=
® Valve, sleeve and plug are free from
burrs, dents and scratches. T
® Conirol valve springs are free from .
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.

lOK

AAT254A

Perform Diagnestic Trouble Code (DTC) NG | Check control valve again. =2
confirmation procedure, AT-103. > Repair or replace control )
LOK valve assembly.

INSPECTION END

SAT367H

COMPONENT INSPECTION

Shift solenoid valve B ST
e [or removal, refer to AT-1889. =
Resistance check

Shift solenoid valve B

e Check resistance between two terminals. ES
Solenoid valve Terminal No. Resistance
{Approx.} BT
Shift solenoid
20 - 400
valve B @ Ground 0 - 40
A
EL
i)

AAT251A

AT-105



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)

Operation check

$hitt solenoid valve B e Check solenoid valve by listening for its operating sound
Shift solenold valve A while applying battery voltage to the terminal and ground.

Cverrun clutch sofenoid valve

Torque converter ciutch solenoid valve

Line pressure
solenoid valve

-

= DISCONNECT

AAT254A
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function

DESCRIPTION

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

e This malfunction will not be detected while the O/D OFF indicator lamp is indicating another self-di-
agnosis malfunction. A,

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 mai-
function such as control valve sticking, improper solenoid valve operation, malfunctioning servo pis- E
ton or brake band, etc. -

Gear position 1 2 3 4 e
Shift solencid valve A ON (Closed) OFF (Open) OFF {Open) ON (Closed) =
Shift solenoid valve B ON (Closed) ON (Ciosed) OFF (Open) OFF (Open)
EG
TCM TERMINALS AND REFERENCE VALUE o
Remarks: Specification data are reference values. FE
Terminat . . Judgement
No. Wire color ltem Condition standard oL
When shift solenoid valve A oper-
ates. Battery voltage .
6 Lw | Shift sotenoid (When driving in “D,” or “D,".) 4T
valve A When shift sclencid valve A does not
operate. 1V or less
(When driving in “D," or "D;".)
ON BOARD DIAGNOSTIC LOGIC B4
This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM
as follows:

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor
B: Engine speed signal from ECM "
C: Gear ratio determined as gear position which TCM supposes i
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. et

Gear position supposed by TCM 1 2 3 4
in case of gear position with no malfunc- ; o 3 4 RS
tions
In case of gear position with shift solencid B
valve A stuck closed 1 T @ 4 BT
(O PO733 is detected.
i)
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause}
EL
@ * AT 3RD GR FNCTN
— . @ Shift sclenoid valve A
@ . P0O733 AT .c.:annot be. shlﬂed.to 1h_e 3r.d.gear @ Each clutch B
position even if electrical circuit is good. . -
® Hydraulic control circuit
NO
@@ © MIL Code No. 1105
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TROUBLE DIAGNOSIS FOR DTC P0733

fim SELECT SYSTEM

ENGINE
AT

|
I
l
l
l
I
I

SAT974H

H_fr_q SELEGT DIAG MODE [:”
[ SELF-DIAG ESULTS |
[ DATA MONITOR [
| DTC WORK SUPPORT ]

| Ecu PaRT NUMBER |
| |
|

SATE15]

T = C(F)

80 100 120 130 180

20 40 &0

0

40 20 &

{40} (—2&) (32)(68)104)(140)(176)212)(248)(284)(320}
SATO21J

A/T 3rd Gear Function (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-

tion 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 accu-

racy of test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

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

“A/T” with CONSULT.

2) Make sure that output voltage of A/T fluid temperature
sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

If out of range, drive the vehicle to decrease the voit-

age (warm up the fluid) or stop engine to increase the

voltage (cool down the fluid).

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

4) Accelerate vehicle to 70 to 85 km/h {44 to 53 MPH)
under the following condition and release the accel-
erator pedal completely.

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

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

5) Depress accelerator pedal steadily with 3.5/8 - 4.5/8
of “THROTTLE POSI” from a speed of 70 to 85 km/h
(44 to 53 MPH) until “TESTING” changes to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to "DIAGNOSTIC PROCEDURE", AT-110.

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

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

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

8) Stop vehicle.

AT-108



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)
7} Follow the instruction displayed. {Check for normal
shifting referring to the table below.)

Gear on actual transmission shift pattern when &)
screen is changedto 1 -2 -3 5 4

WVehicle condition

No malfunction exists. 1-52-53-4

Malfunction for PO733 exists. 1515454

8) Make sure that “OK” is displayed. (If "NG” is ___
displayed, refer to “DIAGNOSTIC PROCEDURE".) e
Refer to “DIAGNOSTIC PROCEDURE”, AT-110.
Refer to shift schedule, AT-294. e
— OR 1.
&) 1) Start engine and warm up ATF,
2} Accelerate vehicle to 70 to 85 km/h (44 to 53 MPH) .
under the following condition and release the accel- s
erator pedal completely.
THROTTLE POSI: Less than 1/8 EE
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-294.
3) Depress accelerator pedal with 3.5/8 - 4.5/8 of el
“THROTTLE POSI” from a speed of 70 to 85 km/h
(44 to 53 MPH). (It will take approximately 3 sec-

onds.) AT
4) Select "MODE 77 with GST.
- OR
@'@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 70 to 85 km/h (44 1o 53 MPH)
under the following condition and release the accel-
erator pedal compleiely. EA
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”’)

5
=3

Refer to shift schedule, AT-294. IR,
3} Depress accelerator pedal with 3.5/8 - 4.5/8 of
*THROTTLE POSI” from a speed of 70 to 85 km/h
(44 to 53 MPH}. (It will take approximately 3 sec- [ER
onds.)
4) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp ST
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].
RS
BT
i
EL
()4
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

Shift solenoid valve B
Shift solencid valve A

Line pressure
solenoid valve

Cverrun clutch salenoid valve
Torgue converter clutch solenoid valve

<

?ﬁ—g CHECK CONTROL VALVE.

AAT255A

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK SHIFT SOLENOID VALVE.

1. Remove control valve assembly. Refer
to AT-189.

2. Check shift solenoid valve operation,
® Shift solenoid vafve A
Refer to “Component Inspection” below.

NG | Repair or replace shift sole-

S

| noid valve assembly.

1. Disassemble conirol valve assembly.

DISCONNEGT Refer o “Control Valve Assembly”,

& || araa

16 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.

SAT367H

® Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic kne is free from obstacles.

NG [ Repair control valve assem-

Y

lOK

bly.

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

NG | Check contro! valve again.

iOK

INSPECTION END

Shift solenoid valve A
[ /-

5

@

D1ECONNECT

COMPONENT INSPECTION
Shift solenoid valve A

Resistance check

e For removal, refer to AT-189.

"1 Repair or replace control
valve assembly.

e Check resistance between two terminals.

Resistance

Solenoid valve Terminal No.
{Approx.)

Shift solenoid @

valve A

Ground 20 - 400

5
T.5.

AATZ5ZA

AT-110



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

Operation check
Shift solenaid valve B e (Check solenoid valve by listening for its operating sound
Shift solenoid valve A i H i
v alutoh sotenoid valve while applying battery voltage to the terminal and ground. @
Torque converter clutch solenoid valve
A
ER
_ LG
Line pressure
solenoid valve
E®
T.5.
DISCONNECT
[FE
SaE>
CL
AAT255A
T

&

IS
R

El

DX

AT-111



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function

DESCRIPTION

# This is an OBD-li seli-diagnostic ifem and not avaitable in TCM self-diagnosis.

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

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

Gear position 1 2 3 4

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

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

Monitor item Conditicn Specification

Torque converier clutch soleroid LOCk'U‘i "OFF” Approxirriately 4%
valve duty Lock-up “ON” Approximately 94%

Small throttle opening
(Low line pressure) Approximately 24%

Line pressure solenoid valve duty 1

Large throttle opening Approximately 95%

(High line pressure}

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal : - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal 15-25v
] A Line pressure C after warming up engine. : :
solenoid valve @ When depressing accelerator pedal | cv/ o1 jess
fully after warming up engine, )
Line pressure When releasing accelerator pedal 5. 14y
5 PE solenoid valve after warming up engine.
(with dropping When depressing accelerator pedal
resistor) fully after warming up engine. 0.5V or less
Torgue converter When A/T performs lock-Lp. 8- 15V
5 GY/R clutch solenoid
valve When A/T does not perform lock-up. |1V or less
When shift solenoid valve A oper-
ates. Battery voltage
5 Liw Shift solenoid {When driving in “D,” or “D,")
vave A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D," or “D3".)
When shift sclenoid valve B oper-
ates. Battery voltage
- LY Shift solenoid (When driving in “D,” or “D,".)
valve B When shift solenoid valve B does
not operate. 1V or less
(When driving in “D;” or “D,".)
When overrun clutch solenoid valve
Battery voltage
8 /B Overrun clutch operates. i g
solenoid valve When overrun clutch solenoid valve | 1y o jacs
does not operate.
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TROUBLE DIAGNOSIS FOR DTC P(734
A/T 4th Gear Function (Cont’d)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = Ax C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is much lower than the paosition (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 Ejid

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

)

e

Gear position supposed by TCM 1 2 3 4 LG
In case of gear position with no malfunc-
. 1 2 3 4 .
tions EC
In case of gear pasition with shift solenoid
valve B stuck closed 1 2 2 @ £E
i i
(O: PO734 is detected.
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) i
® Shift solenoid valve A
@ © A/T4TH GR FNCTN ® Shift solenoid valve B T

® Overrun clutch solenoid valve
= A/T cannct be shifted to the 4th gear ® Line pressure solenoid valve
‘\G_@ - P0734 position even if electrical circuit is good. | ® Each cluich

® Hydraulic control circuit

® Torque converter clutch solenoid

valve F@l

FNOY,
igoals) MIL Code No. 1106

(A

B

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
I TION PROCEDURE
| CAUTION:
| s Always drive vehicle at a safe speed.

¢ If conducting this “DTC CONFIRMATION PROCEDURE”
: again, always turn ignition switch “OFF” and wait at "9
|
|

[l sELEcT SvsTEM

ENGINE __
AT

&)
=l

least 5 seconds befaore continuing.
e Be careful not to rev engine Into the red zone on the __

tachometer. T
SATI74H NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- (5

DURE” has been previously conducted, always turn igni-
H“_Ti SELECT DIAG MODE L__” tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. EL
TESTING CONDTION:
Always drive vehicle on a level road to improve the accu-
racy of test,
After the repair, perform the following procedure to confirm the

malfunction is eliminated.
1)} Start engine and seiect “DATA MONITOR” mode for

“A/T” with CONSULT.

!
l
|
L
|
|

| SELF-DIAG ESULTS

| DATA MONITOR

| bTC woRK sUPPORT B3

LECU PART NUMBER

N | | | S | |

SATI15(
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont’d)

2) Make sure that output vaoltage 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 volt-
age (warm up the fiuid) or stop engine to increase the
voltage (cool down the fluid).

25Y 3) Select “4TH GR FNCTN P0734” of “DTC WORK
SUPPORT” mode for "A/T” with CONSULT and
touch “START".

4) Accelerate vehicle to 40 to 50 km/h (25 to 31 MPH)
under the following condition and release the accel-
erator pedal completely.

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

2.0

1.5

1.0

0.5 ing step 4)
0 ~— iRy Selector lever: D position (OD “ON’’)
-40 20 0 20 ad &0 8b 1do 120 140 60 e Check that “GEAR” shows “3” after releasing
(—40) (—4) (32WEBN104X140){176)(212)(248)(284){320)
SATO21 pedai.

5) Depress accelerator pedal steadily with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 40 to 50 km/h
(25 to 31 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-116.

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

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

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

6) Stop vehicle.

7) Follow the instruction displayed. (Check for normal
shifting referring to the table beiow.)

Gear on actual transmission shift pattern when

Vehi iti
ehicle condition screen is changedto 1 2 3 = 4

No malfunction exists 1—-2-53-=4

Maifunction for PO734 exists. 1525251

8) Make sure that "OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE", AT-116.
Refer to shift schedule, AT-294.
= OR
@@ 1) Start engine and warm up ATF.
2) Accelerate vehicle to 40 to 50 km/h (25 to 31 MPH)
under the following condition and release the accel-
erator pedal completely.

AT-114



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)
THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON"’)
Refer to shift schedule, AT-294. al

3) Depress accelerator pedal with 1/8 - 2/8 of *
“THROTTLE PQOSI” from a speed of 40 to 50 km/h
(25 to 31 MPH). (It will take approximately 3 sec- M
onds.) A

4) Select "MODE 7” with GST.

e . OR Bl
.@@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 40 to 50 km/h (25 to 31 MPH)
under the following condition and release the accel- e
erator pedal completely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position {(OD “ON") EG
Refer o shift schedule, AT-294.
3) Depress accelerator pedal with 1/8 - 2/8 of
- “THROTTLE POSI” from a speed of 40 to 50 km/h &
(25 to 31 MPH). (It will take approximately 3 sec-
onds.)

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

DESCRIPTION"]. BT
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont’d)
DIAGNOSTIC PROCEDURE

@ . @ INSPECTION START

Accelerator
pedal

h 4

During “Cruise test — Part 1" (AT-69), Yes | Goto and check for
does A/T shift from Dg to D, at the "| proper lock-up.

specified speed?

No
Halfway SATDE8H v
Perform line pressure test. NG_ Go to @
Shift solenoid valve B Refer to AT-61. ”
Shift solencid valve A
Overrun clutch solenoid valve QK

Torque converter clutch solencid valve

Y

CHECK SQLENOID VALVES. NG_; Replace solenoid valve
1. Remove control valve assembly. "} assembly.

A fluid
temperature

SeNnsGr

Refer 1o AT-189,
2. Refer to “Camponent Inspection”,
AT-119,

Line pressure
solenoid valve

OK

B
h 4

CHECK CONTROL VALVE. NG | Repair control vaive.

1. Disassemble control valve assembly.

Refer to AT-221.

BISCONNECT 2. Check to ensure that:
® Valve, sleeve and plug slide along valve

| () bore under their own weight.
.
s Valve, sleeve and plug are free from
5 burrs, dents and scraiches.

® Control vaive springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.

OK

AAT248A

h 4

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

OK

A 4

Perform Diagnostic Trouble Code (DTC) NG‘ Go to and check for
SAT367H| | confirmation procedure, AT-113. | proper lock-up.

OK
v

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0734

Line pressure
solencid valve

A/T 4th Gear Function (Cont’d)

®

CHECK LINE PRESSURE SOLENOQID

VALVE.

1. Remove control valve assembly.
Refer to AT-189.

2. Refer to “Component Inspection”,
AT-119.

NG

OK

B,
h J

Replace solenoid valve
assembly.

DISCONNEGT

AAT246A)

SAT3E7H
—_— 1

CHECK CONTROL VALVE.

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

2. Check line pressure circuit valves for

NG

.| Repair control valve.

sticking.
® Pressure regulator valve
® Piiot valve
® Pressure modifier valve
OK
v
Does A/T shift from D; to D, at the speci- No .| Check control valve again.
fied speed? "| Repair or replace control
valve assembly.
Yas Y
L J
Perform Diagnostic Trouble Code (DTC) NG | 5o to and check for
confirmation procedure, AT-113. "I proper lock-up.

OK

b4

INSPECTION END

AT-117
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TROUBLE DIAGNOSIS FOR DTC P0734

O» aD

Accelerator
pedal

Halfway

SAT989H

Torque converter clutch solenoid valve

|
T

DISCONMECT

AAT245A

A/T 4th Gear Function (Cont’d)

SAT367H

During “Cruise test — Part 17 {(AT-69), Yes | perform “Cruise test — Part
does A/T perform lock-up at the specified e again and return to the
speed? start point of this flow
char.
No
r
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. "| assembly.
1. Remaove control valve assembly.
Refer to AT-189.
2. Refer io “Component Inspection”,
AT-119.
OK
B ¥
CHECK CONTROL VALVE. NG_ Repair control valve
1. Disassemble control valve assembly. "
Refer to AT-221.
2. Check conirol valves for sticking.
® Torque converter clutch control valve
® Torque converter clutch relief valve
OK
h 4
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? " Repair or replace controi
valve assembly.
Yes i
h 4
NG

Perform Diagnostic Trouble Code (DTC}
confirmation procedure, AT-113.

OK

¥

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

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

Shift solenoid vaive B COMPONENT INSPECTION
T olencia valve 2 Solenoid valves

Overrun ¢lutch solenodid valve @H
Torque converter clutch solenoid valve e For removal, refer to AT-189. .

Resistance check
P, e Check resistance between two terminals. A,
temperature Resistance
sensor Solenoid valve Terminal No. (Approx.)
- Ed
Shift solenoid @
Line pressure valve A
solenoid valve Shift | d ert\
ift solenoi G
valve B ® 20 - 400
Qverrun clutch .
selenoid valve Ground EC
Line pressure
solenoid valve ® 25- 30 EE
- il E@ Torque converter
clutch sofenoid ® 10 - 200
valve CL

(I

Operation check
e Check solenoid valve by listening for its operating sound
while applying battery voltage 1o the terminal and ground.

Shift solenoid valve B
Shift solenoid vailve A

Line pressure
solenoid valve

RIS

DISCONRECT

AAT248A
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TROUBLE DIAGNOSIS FOR DTC P0740

Shift solenoid valve B

Shift solengid valve A

Overrun clutch solenoid valve

Torque converter clutch solenaid valve

Line pressure
soleroid valve

Torque Converter Clutch Solenoid Valve

DESCRIPTION

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

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

When the accelerator pedal is depressed (less than 2/8) in

satazzcal  lock-up condition, the engine speed should not change abruptly.

If there is a big jump in engine speed, there is no lock-up.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

i dgement
ferminal Wire color ltem Condition Judg
No. standard
-up. - 15V
Torque converter When A/T performs lock-up 8-15
5 GY/R clutch solenoid

valve

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

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

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

© TCC SOLENOID/CIRC
1 PO740

@ © MIL Code No. 1204

® Harness or connectors
(The solencid circuit is open or
shorted.)

® T/C ¢lutch solenoid valve

TCM detects an improper voltage drop
when it tries to operate the solenoid
valve.
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TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve

(Cont’d)

| DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
ENGINE 1| TION PROCEDURE

|

|

|

|

SELECT SYSTEM

o)

AT NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

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

ducting the next test. EM
After the repair, perform the following procedure to confirm the
sareran|  Mmalfunction is eliminated.

B

O E

1) Tum ignition switch “ON". LG
2) Select “DATA MONITOR” mode for “ENGINE” with
|Pﬂ SELECT DIAG MO D’ CONSULT and wait at least 1 second.
| SELF-DIAG ESULTS - OR EE
‘ @) 1) Tum ignition switch “ON”.
2) Select “MODE 7” with GST.
| bTC WORK SUPPORT _ OR EE

|
|
|
| ECU PART NUMBER ] (\5‘@ 1} Turn ignition switch *ON”.
I
|

| DATA MONITOR

| 2) Perform self-diagnosis for ECM.
| Refer to EC section [“Malfunction Indicator Lamp GCL

(MIL)", “ON BOARD DIAGNOSTIC SYSTEM
SATg06! DESCRIPTION”].
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TROUBLE DIAGNQOSIS FOR DTC P0740

DISCUNMECT
A€
dTh®

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

f o
— AAT236A

8]

DISCAOMNECT
4 &
B

A€

|o[coNNECTGR]|
5

Y

GY/R

AAT237A

Y

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

1. Turn ignition switch to "OFF” position. to AT-189.

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

3. Check rasistance between terminal @ ® Torgue converter clutch
and ground. solenoid valve
Resistance: 10 - 200 Refer to “Component

Inspection”, AT-123.

OK ® Harness of terminal cord
assembly for short or
open

E] v

CHECK POWER SOURCE CIRCUIT, NG | Repair open circuit or short

1. Turn ignition switch to “"OFF” position. to ground or short to power

2. Disconnect TCM harness connector. in harness or connectors.

3. Check continuity between terminal @

;ég)d TCM harness connector terminal
GContinuity should exist.

If OK, check harness for short to
ground and short to power.

4. Reinstall any part removed.

OK

Y
Perfarm Diagnaostic Trouble Code (DTC) NG_; 1. Perform TCM input/

confirmation procedure, AT-121.

oK
h 4

INSPECTION END

AT-122

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




TROUBLE DIAGNOSIS FOR DTC P0740

Torque converter clutch solenoid valve

DISLCMHECT

—te .———-@9

AAT235A

YTorque converter ciutch sofenoid valve

Torque Converter Clutch Solenoid Valve
(Cont’d)

COMPONENT INSPECTION

Torque converter clutch solenoid vaive

¢ For removal, refer to AT-189.

Resistance check
e Check resistance between two terminals.

; Resistan
Solenoid valve Terminal No. esistance
{Approx.}
Torgue converter
cluteh solenoid (& Ground 10 - 2002
valve

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

AT-123
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TROUBLE DIAGNOSIS FOR DTC P0744

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

DESCRIPTION
¢ This is an OBD-llI 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-di-

agnosis malfunction.

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitar item Condition Specification
Lock-up “OFF” Approximately 4%
Tarque converter clutch solenoid vaive duty 1 NS
Lock-up “ON” Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire calor ltem Caondition Judgernent
No. standard
When releésmg accelgrator pedai 15- 05V
; RV Line pressure ((!} after warming up engine.
solenoid valve @ When depressing accelerator pedal
: ) 0.5V or less
tully after warming up engine.
Line pressure When releasing accelerator pedal 5_14v
B solenoid valve after warming up engine.
2 . . %
(with dropping .‘fﬁ When depressing accelerator pedal 0.5V of less
resistor) fully after warming up engine. '
Torque converter When A/T performs lock-up. 8- 15V
5 GY/R ¢lutch solenoid
valve When A/T does nat perform lock-up. |1V or less
When shift solencid valve A oper-
ates, Battery voltage
5 LW Shift solenaid {When driving in “D,” or “D,”.}
valve A When shift solenoid vaive A does not
operate. 1V or less
(When driving in “D," or “D3".)
When shift solencid valve B oper-
ates. Baitery voltage
. Ly Shift solenoid (When driving in “D," or “D;".)
valve B When shift solenoid valve B does
not operate. 1V or less
{(When driving in “D;"” or “D,".)
When overrun clutch solenoid valve
Battery voltage
5 LB Overrun clutch operates.
solenoid valve When overrun clutch solenoid vakve
iV or less
does not operate.
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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: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM A&
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.
| P
Gear position supposed by TCM 1 2 3 4 LG
In case af gear position with no malfunc-
i 1 2 3 4
tions EG
In ca f iti ith shift solenok
case of gear position with shift solenoid 1 2 o @
valve B stuck closed
. FE
(: P0744 is detected.
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) GL
‘\ :
[8): arTCC svENCTN _ e
® Torque converter cluich solenoid B
@E . Po744 AT cannot perform lock-up even if valve
e electrical circuit is good. ® Each clutch
Y @ Hydrauli trol circuit
@@ . MIL Code No. 1107 ydraulic control circui

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA- o
[l ___seLecT sysTEM TION PROCEDURE
| ENGINE CAUTION: ST
L AT W Always drive vehicle at a safe speed.

NOTE: 28

i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con- BT
ducting the next test.

After the repair, perform the following procedure to confirm the

|
[
-
3

SATS74H

malfunction is eliminated. HA
rey 1) Start engine and select “DATA MONITOR” mode for
| () " AT with CONSULT.

|iELF.D|AG ESULTS | 2) Make sure that output voitage of A/T fluid temperature [EL
sensor is within the range below.

| DATA MONITOR | FLUID TEMP SEN: 0.4 - 1.5V

| DTC WORK SUPPORT | If out of range, drive the vehicle to decrease the volt- [0}

| age (warm up the fluid) or stop engine to increase the

| ECU PART NUMBER

l
I

voltage (coo! down the fluid).
3} Select “TCC S/V FNCTN P0744” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and

SATE5I touch “START”.
AT-125




TROUBLE DIAGNOSIS FOR DTC P0744

2.5+ i
2.0+
1.5
1.0

0.5+

D--m 20 0 20 40 &0 80 1do 120 130 160
(-40) {(~4) (32){6B)Y 104X 140} 176){212)(248)(284)(320)
SATO

uc(uF)

21.J

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

4)

5)

Accelerate vehicle to more than 70 km/h (44 MPH)

and maintain the following condition continuously

until “TESTING” has turned to “COMPLETE". (It will

take approximately 30 seconds after “TESTING”

shows.)

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

step 4)

Selector lever: D position (OD “ON’’)

TCC S/V DUTY: More than 94%

VHCL/S SE-A/T: Constant speed of more than 70
km/h (44 MPH)

Check that “GEAR” shows “4”.
For shift schedule, refer to SDS, AT-294.
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-127.
Refer to shift schedule, AT-294.

OR

&

S

2)

3)

Start engine and warm up ATF.
Start vehicle with selector lever in “D” {OD “ON”},
throttle opening halfiway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of Dy - D, - D; - D, —» D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-294.
Select “MODE 7” with GST.

OR

NO
roaLs,

1)

3)

Start engine and warm up ATF.

Start vehicle with selector lever in “D” (OD “ON”),
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D - D, - D; - D, —» D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-294.

Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].
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TROUBLE DIAGNQSIS FOR DTC P0744
A/T TCC S/V Function {Lock-up) (Cont’d)
DIAGNOSTIC PROCEDURE

@ » @ INSPECTION START .
Accelerator G
pedal

o ¥

( ‘\\ During “Cruise test — Part 17 (AT-69), YQS_ Go to (B) and check for [lA
does A/"l' shift fI’()m DS to D4 at the . proper |Ock_up_
specified speed?
R No B
Halfway SATY8BH v
Perform line pressure test. NG_ Goto ®). LG
Shift solenoid valve B Refer to AT~61 =
Shift solenoid valve A )
Overrun clutch solenoid valve OK EP
Torque converter clutch solenoid valve _ 7
h 4
AT fiuid CHECK SOLENOID VALVES. NG | Repiace solenold valve FE
temperature 1. Remove control valve assembly. "| assembly.
sensor Refer to AT-189.
2. Check solenoid valve assembly opera- GiL
Line pressure tion.
solenoid valve Refer to AT-130.
[
oK b
= !
CHECK CONTROL VALVE, NG_‘ Repair control vaive.
1. Disassemble contrcl valve assembly. =
- Refer to AT-221. =

DISCINNECT
2. Check to ensure that:

® Valve, sleeve and plug slide along valve
bore under their own weight. B
® Valve, sleeve and plug are free from
burrs, dents and scratches.
@ Control valve springs are free from B
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.

AAT248A

oK 8T
¥ .
Does A/T shift from D, to D, at the speci- ° .| Check control valve again.
fied speed? "] Repair or replace control
valve assembly.
Yes avea 4 El
k4
SAT36TH| | Perform Diagnostic Trouble Code {DTC) NG_ Go to and check for )
confirmation procedure, AT-125. proper lock-up. A
OK
v ER
INSPECTION END
1o

AT-127



TROUBLE DIAGNOSIS FOR DTC P0744

Line pressure
solencid valve

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

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-189.

2. Check line pressure solenoid vaive
operation.
Reter to AT-130.

NG

OK

Replace solenoid valve
assembly.

CHECK CONTROL VALVE.

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

2. Check ling pressure circuit valves for
sticking.

® Pressure regulator valve

@ Pilot valve

® Pressure medifier valve

NG

OK

h 4

¥

Repair contro! valve.

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

No

¥

Yes
L 4

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

SAT367TH

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-125.

NG

Y

Go to and check for
proper [ock-up.

OK

Y

INSPECTION END

AT-128




TROUBLE DIAGNOSIS FOR DTC P0744

O» @D

Accelerator
pedal

e

-

Halfway

SATI89H

AAT245A

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

SAT367H

Puring “Cruise test — Part 1" (AT-69), Yes_ Perform “Cruise test — Part
does A/T perform lock-up at the specified o again and return to the
speed? start point of this flow
chart,
No
v
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. "] assembly.
1. Remove control valve assembly.
Refer to AT-189.
2. Check torque converter clutch solencid
valve operation. Refer to AT-130.
OK
E v
CHECK CONTROL VALVE. NG .| Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-221.
2. Check control valves for sticking.
® Torque converier clutch control valve
@® Torque converter clutch relief valve
OK
h 4
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? " Repair or replace controf
[ bly.
Yos valve assembly.
4
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-125.

OK
v

Perform “Cruise test —
Part 1”7 again and retum to
the start point of this flow
chart.

INSPECTION END

AT-129
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TROUBLE DIAGNOSIS FOR DTC P0744
A/T TCC S/V Function (Lock-up) (Cont’d)

Shift solenoid valve B COMPONENT INSPECTION
Shift solenoid valve A Solenoid valves

Overrun clutch solencid valve
Torque converter clutch solencid valve e For removal, refer to AT-189.

Resistance check
e Check resistance between two terminals.

AST fluid

temperature . ) Resistance
sensor Solenoid valve Terminal No. (Approx.)
Shift solencid @
Line pressure valve A
solenoid valve Shift solenoid
ift solenoi
- valve B ® 20 - 400
O lutch
verrun cIutc
= / solenoid valve Ground
’ Line pressure
\ﬁ_ L 1823 solenoid valve ® 25-50
~ o Eéj] Torque converter
clutch solenoid @ 10 - 208}
valve
AATZ238A
Shift solenoid valve B operation check
smg solenoi? varI‘veﬂl\ _ e Check solenoid valve by listening for its operating sound
verrun clutch solenoid vajve while applying battery voltage to the terminal and ground.

Torque converter clutch solenoid valve

AST fluid
temperature
sensor

Line pressure
solenoid valve

IS GONNECT

AAT248A

AT-130



TROUBLE DIAGNOSIS FOR DTC P0745

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

AST fluid
temperature
sensor:

SAT283HA)

Line Pressure Solenoid Valve

DESCRIPTION

The line pressure solenoid valve regulates the oil pump dis-
charge pressure to suit the driving condition in response to a

signal sent from the TCM.

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

switch Is “OFF".

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

Condition

Specification

Line pressure solenoid valve duty

Small throttle opening
(Low line pressure)

\
Large throttle cpening

(High line pressure)

Approximately 24%

Approximately 95%

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

“OFF”.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . -
No. Wire color ltem Condition stardard
When releasing accelerator pedal 15-28y
1 RAW Line pressure @g after warming up engine. . .
solenoid valve @ When depressing accelerator pedal
: . 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5 - 14y
P PIB solenoid valve after warming up engine.
(with dropping .f& When depressing accelerator pedal 0.5V or less
resistor) fully after warming up engine. .

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

. L/PRESS SOL/CIRG
@ . PO745

@I@ * MIL Code No. 1205

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

® Harness or connectors
(The solenoid circuit is opéen or
shorted.)

® Line pressure solenoid valve

AT-131
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TROUBLE DIAGNOSIS FOR DTC P0745

Lllﬂ] SELECT_SYSTEM

[ ENGINE

SN | NN | U | S| — S —

SEF895K

[l SELECT DIAG MODE

| work suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| AcTIVE TEST

| DTG CONFIRMATION

[ ECM PART NUMBER

[
|
|
|
|
|
|

SATE1I

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

NOTE:

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

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

K
2)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
Depress accelerator pedal completely and wait at

least 1 second.
OR

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

Turn ignition switch “ON".

Depress accelerator pedal completely and wait at
least 1 second.

Perform self-diagnosis for ECM.

Refer to EC section [“Malffunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].
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TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

DISCONNECT
% Eéj] INSPECTION START
aunis
A 4
CHECK GROUND CIRCUIT. NG | 1. Remove control valve
J l 1. Turn ignifion switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-189.
A 1 nector in engine compartment. 2. Check the following
~ AAT247A| | 3 Check resistance between terminal (1) jtems:
and ground. ® Line pressure sole-
B] Resistance: 2.5 - 50} noid valve
OK Refer to “Component
= - Inspection”, AT-134,
- ® Harness of terminal
1.5, cord assembly for
short or open
(@ ()
RIW . DISCONNECT “ E L
CHECK POWER SOURCE CIRCUIT. NG | Check the following items:
f__ TCM }ofcomuscron” 1. Turn ignition switch to “OFF” position. ® Dropping resistor
1 2. Disconnect TCM harness connector. Refer to “Component
3. Check resistance between terminal @ Inspection”, AT-134,
F/B R and TCM harness connector terminal ® Harmess for short or
@. open between TCM ter-
Resistance: 11.2 - 12.8() minal @ and terminal
OK cord assembly (Main
harness)
Q
2N l
i 4
CHECK POWER SOURCE CIRCUIT. NG_ Repair open circuit or short
AATE50A 1. Turn ignition switch to “OFF” position. to ground or short to power
2. Check continuity between terminat @ in harness or connectors.
%d TCM hamess cennector terminal
Continuity should exist.
If OK, check harness for short to
ground and shoit to power.
3. Reinstall any part removed.
OK
h 4
Perform Diagnostic Trouble Code (DTC} NG_ 1. Perform TCM input/

confirmation procedure, AT-132.

OK

¥

INSPECTION END

AT-133

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

EG

e

el

MT

E
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TROUBLE DIAGNOSIS FOR DTC P0745

Line pressura
solenoid valve

Line pressure
solenoid valve

AATZ48A

AAT233A

Line Pressure Solenoid Valve (Cont’d)
COMPONENT INSPECTION

Line pressure solenoid valve
e For removal, refer to AT-189.

Resistance check
Check resistance between two terminais.

®
i ; Resistance
Solenoid valve Terminal No.
{Approx.)
Line pressure
solenoid vaive @ Ground 25-50

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

Dropping resistor

Check resistance between two terminais.
Resistance: 11.2 - 12.80

AT-134



TROUBLE DIAGNOSIS FOR DTC P0750

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

Line pressure
solenoid valve

Shift Solenoid Valve A

DESCRIPTION

Shift solenoid vaives A and B are turned “ON” or “OFF” by the
TCM in response to sighals 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 solencid valve A ON (Closed) QOFF (Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON {(Closed) ON {(Closed) OFF (Open) OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal - Judgement
ermina Wire color ltem Condition ueg
No. standard
When shift selenoid valve A oper-
ates. Battery voltage
5 LA Shift solenoid (When driving in D" or "},".)

valve A

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

(When driving in “D,” or “D4”.)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

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

@ © SFT SOL A/CIRC

d&) . PO750

wois) ¢ MIL Code No. 1108

® Harness or connectors

i |
M thgcts an improper voltage f:lrop {The solenoid circuit is open or
when it tries to operate the solenoid
valve shorted.}
’ ® Shift solenocid valve A

AT-135
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

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

[l SELECT_SYSTEM
ENGINE

l
I
l
I
L

SN § TS | SN | SN S S— )

tion switch “OFF” and wait at least 5 seconds before con-
L ducting the next test.
After the repair, perform the following procedure to confirm the

SEF895K

malfunction is eliminated.

/@\ 1} Turn ignition switch “ON” and select “DATA MONI-
=V TOR” mode for “ENGINE"” with CONSULT.

“#_m SELECT DIAG MODE E”

| worK suPPORT | 2) Start engine.

3) Drive vehicle in D position and allow the transmission
| SELF OIAG RESULTS | ) to shift “17 — “2” (“GEAR”).
| DATA MONITOR [ OR
| ACTIVE TEST | | @) 1) Start engine. N

2) Drive vehicle in D, — D, position.
| DTC CONFIRMATION | 3) Select “MODE 7" with GST.
[ EcMm PART NUMBER | — OR

SATMMI @%} 1) Start engine.

2) Drive vehicie in D, — D, position.

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

AT-136



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A€
dfb®
J l
e = AATZ232A
=

DHSCAONNECT
A€
3]
FHR

Lw

e

A€ (r

[__Tcm  jolconNECTOR]]
6

1. Turn ignition switch to “OFF” position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal @
%1 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
:

y
CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to "*OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-189.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal @ iterns:
and ground. ® Shift solenoid valve A
Resistance: 20 - 400} Refer to “Component
oK Inspection”, AT-138.
® Harness of terminal cord
assembly for short or
open
E L4
CHECK POWER SOURCE CIRCUIT. NG | Repair open circuit or short

"] to ground or short to power

in haress or connectors.

AAT231A

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-136.

NG

OK

¥

INSPECTION END

AT-137

1. Perform TCM inpuy/
output signal inspection.

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

[
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift solenoid valve A

AATZ52A

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

Torque converter clutch solenoid valve

Line pressure
solenocid valve

AATE255A

Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A

e For removal, refer to AT-189.

Resistance check

e Check resistance between two terminals.

Resi
Solenoid valve Terminal No. esistance
{Approx.)
Shift solenoid
valve A ® Ground 20 - 400)

Operation check

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

AT-138



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid valve B
Shift solenoid valve A
\ Qverrun clutch solenoid valve

Line pressure
solenoid valve

Shift Solenoid Valve B

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 sclenoid valve A ON (Closed} QFF {Open) OFF (Open) ON (Closed)
Shift sclenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal
ermina Wire color ltem Condition Judgement
No. standard
When shift solenoid valve B oper-
ates. Battery voliage
. LY Shift solenoid {When driving in “D,” or "By}
valve B When shift solenoid valve B does
not operate. 1V or less
{When driving in “D;” or “D,”.)

ON BOARD DIAGNOSIS LOGIC

Diagnaostic trouble code

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

@ © SFT SOL B/CIRC
@ . PO755

@o—@ © MIL Code No. 1201

#® Harness or connectors
{The solenoid circuit is open or
valve. shorted.)
® Shift solenoid valve B

TCM detects an improper voltage drop
when it tries to operate the solencid

AT-139
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TROUBLE DIAGNOSIS FOR DTC P0755

[l SELECT_SYSTEM

| ENGINE

—I——r—r—

F835K

|Im  seLEcT DiAG MoODE

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

[ ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
.

SATI111

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

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

Turn ignition switch “ON” and select “DATA MONI-

1)
TOR” mode for “ENGINE” with CONSULT.
2) Start engine.
3) Drive vehicle in D position and aliow the transmission
to shift 1 — 2 - 3 (“GEAR").
- OR
g”@ 1)} Start engine.
~ 2) Drive vehicle in D, - Dy, — Dy position.
3) Select “MODE 7” with GST.
OR
@ 1} Start engine.
2) Drive vehicle in Dy — D, — Dy position.
3) Perform self-diagnosis for ECM.

Refer 1o EC section [*Malfunction indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION™].

AT-140



TROUBLE DIAGNOSIS FOR DTC P0755

Shift Solenoid Valve B (Cont'd)

DIAGNOSTIC PROCEDURE

t‘?‘ i MSCORKECT

INSPECTION START

B]

v
CHECK GROUND CIRCUIT. NG | 1. Remove control valve
@ 1. Turn ignition switch to “CFF” position. " assembly. Refer to
! 2. Disconnect terminal cord assembly con- AT-189.
bt 1 nector in engine compartment. 2. Check the following
~ AAT229A| | 3. Check resistance between terminal (7) items:
and ground. ® Shift solenoid valve B
Resistance: 20 - 40¢) Refer to “Component
oK Inspection”, AT-142,
; ® Harness of terminal cord
BIELONKECT
? Eéj] assembly for short or
LS. open
G B
A
Ly DISCOMNEST [y NG . . .
W E@ @@ CHECK POWER SOURCE CIRCUIT. .| Repair open circuit or short
HS. 1. Tum ignition switch to “OFF” position. "l to ground or short to power
“ TCM HCONNECTOR]! 2. Disconnect TCM hamess connector. in harness or connectors.
7 3, Check continuity between terminal @
and TCM hamess connector terminal
Ly

Continuity should exist.
If OK, check harness for short to
ground and short to power.

4. Reinstall any part removed.

OK

h 4

AAT230A

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-140,

NG

OK

¥

INSPECTION END

AT-141

.| 1. Perform TCM input/

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

A

[Eli
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TROUBLE DIAGNOSIS FOR DTC P0755

Shift solencid valve B

=
T.3.

I

DISCONRLCT

AAT251A

Shift solenoid valve B
Shift solenoid valve A
Overrun clutch scienoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

DISCONNECT

4B @

AATZ54A

Shift Solenoid Valve B (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve B
e For removal, refer to AT-189,

Resistance check
¢ Check resistance between two terminals.

ist
Solenoid valve Terminat No. Resistance
{(Approx.)
Shift solenoid
valve B @ Ground 20 - 400

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

AT-142



TROUBLE DIAGNOSIS FOR DTC P1705

o ' /
AT, A

Throttle position sensor

and throttle position switch

AATBO0

Throttle Position Sensor
DESCRIPTION

Throttle position sensor

The throttle position sensor detects the throttle valve posi-
tion and sends a signal to the TCM.

Throttle position switch

Consists of a wide open throttle position switch and a closed
throttle position switch.

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

Manitor item Condition Specification
) Fully-closed throttle Approximately 0.5V
Thraottle position sensor
Fully-open throttle Approximately 4V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . .
' Wire color Item Condition Judgement
No. standard
Closed throttle When relegsmg acce{erator pedat Battery voltage
14 Yy position switch after warming up endine.
(in throttle posi- When depressing accelerator pedal
tion switch) . . 1V or less
after warming up engine.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 LG switch engine.
(in throttle posi- When releasing accelerator pedat
tion switch} i i 1V or less
after warming up engine.
Throttle position @)
K} P/L sensor — 45 - 55V
{Power source)
. ,b Fully-closed
H throttle:
When depressing accelerator pedal Approximately
34 ay Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
4V
Throttle position
35 B Sensor — —

{Ground)

AT-143
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TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)
ON BOARD DIAGNOSIS LOGIC

Diagnastic trouble code Malfunction is detected when ... Check item (Possible cause)
' * TP SEN/CIRC A/T ® Harness o connectors
. . (The sensor circuit is open or
Gﬂg,t . P1705 TQM receives an excessively low or shorted.)
high voltage from the sensor. ® Thottle position sensor
- MIL Code No. 1206 ® Throttle position switch

AT-144



TROUBLE DIAGNOSIS FOR DTC P1705

Wﬂ SELECT 8YSTEM

ENGINE _

AT H

I
F
|
l
I
L

SATO74H

Iﬂ SELECT DIAG MODE

O

| SELF-DIAG=ESULTS

| DATA MONITOR

| DTC WORK SUPPORT

| ECU PART NUMBER

A e

SATa06!

Throttle Position Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at ieast 5 seconds before con-
ducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
@ 1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “A/T” with CONSULT.
)

2) Check the foliowing.
Accelerator pedal | 1ot oS SEN | GLOSED THL/SW | W/O THRUP-SW
conditicn
Fully released Less than 4.7V GN OFF
Partially 0.1 - 46V OFF OFF
depressed
Fully depressed 1.9-4.6V OFF ON

E SELECT, SYSTEM

ENGINE

|
|
i
|
|
|

SEF895K

[M SELECT DIAG MODE

]

| WORK SUPPORT

| SELF-DIAG RESULTS

] DATA MONITOR

| ACTIVE TEST

' DTC CONFIRMATION

| ECM PART NUMBER

|
|
]
|
J
|

SATS11I

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", AT-147.
If the check result is OK, go to following step.

3) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.

4) Start engine and maintain the following conditions for
at least 3 consecutive seconds. Then release accel-
erator 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-147.

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

5) Maintain the following conditions for at least 3 con- &

secutive seconds. Then release accelerator pedal
completely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (OD “ON”)

OR

@ 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” {OD “ON”), vehicle speed higher

than 10 km/h (6 MPH), throttle opening greater than
1/2 of the full throttle position and driving for more
than 3 seconds.

3) Select “MODE 7” with GST.

OR

@‘3@ 1) Start engine.

2) Drive vehicie under the following conditions:
Selector leverin “D” (OD “ON™), vehicle speed higher
than 18 km/h (6 MPH]}, throttle opening greater than
1/2 of the full throttle position and driving for more
than 3 seconds.

AT-145
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TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’'d)

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

AT-146



TROUBLE DIAGNOSIS FOR DTC P1705

=

[lm  seLecT sysTeM |
l ENGINE |
ay
L AT |
SATO74H
A
li wMONITOR wNO FAIL  [¢]
VHCL/S SEA/T Okm/h
VHCL/S SE:MTR Skm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW 0N
R POSITION SW__ OFF
L RECORD ]
SATO76H

[ Tcm  |ofconnecTor||
34 35

ay B

D &

SATI401

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h4

Perform diagnostic test mode Il {self- NG; Check throttle position sen-
diagnostic results) for engine control. "| sor circuit for engine cen-
Refer to EG section [“Malfunction Indicator trol. Refer to EC section
Lamp (MIL)”, “ON BOARD DIAGNOSTIC [“Throttle Position Sensor
SYSTEM DESCRIPTION"]. (DTC: 0403)”, “TROUBLE

DIAGNOSIS FOR DTC

CK P0120"].
y
NG

CHECK INPUT SIGNAL.

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 the value of “THRTL
POS SEN™.

Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR

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

2. Check voltage betwesn TCM

terminals and @ while

accelerator pedal is depressed

slowly.

Voltage:

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

Approximately 4V
(Voltage rises gradually in
response to throttle position)

+OK

®

{Go to next page.)

AT-147

Check harness for short or
open hetween ECM and
TCM regarding throttle
position sensor circuit.
(Main harness)




TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

% MONITOR ¥ NOFAIL []
D POSITION SW OFF
2 POSITION SW OFF
1 POSITION SW OFF
ASCD » CRUISE OFF
ASCD « OD CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF
[ RECORD

SATI63H

~,

GOHHEGT

IL_7cm_lo[connecTor]

<

Y LG

14 21

0]
D

SAT945]

confirmation procedure, AT-145.

OK

A4

INSPECTION END

AT-148

®
B
CHECK THROTTLE POSITION SWITCH (NG | Check the following items:
CIRCUIT. ® Throttle position switch
1. Turn ignition switch to “"ON" — Refer to “Compo-
position. nents Inspection”,
(Do not start engine.) AT-148.
2. Select “ECU INPUT SIGNALS” ® Harness for short or
in “DATA MONITOR” mode for open between ignition
“AT” with CONSULT. switch and throttle posi-
3. Read out “CLOSED THL/SW” tion switch (Main har-
and “W/O THRL/P-SW” ness)
depressing and releasing accel- ® Harness for shert or
erator pedal. open between throttle
Check the signal of throttie posi- position switch and TCM
tion switch is indicated properiy. (Main harness)
Accelerator Data monitar
pedal condi- | ¢108ED | W/O THRLY
tion THL/SW P-SW
Reieased ON OFF
Ful
depres);ed OFF ON
OR
@ 1. Turn ignition switch to “ON"
position.
(Do not start engine.)
2. Check voltage between TCM
terminals , @ and ground
while depressing, and releasing
accelerator pedai slowly. (After
warming up enging)
Accelerator Voltage
pedal condi- | Terminal No. | Terminal No.
tion
Released Battery voit- 1V or less
age
depresued | 1V ortess | T
OK
v
Perform Diagnostic Trouble Code {(DTC) 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 P1705

Throttle Position Sensor (Cont’d)

S COMPONENT INSPECTION
. E@ Throttle position switch
ZZ:::L??;%?:E&:TW Closed throttle position switch (idle position) &
e Check continuity between terminals & and ().
@@D Accelerator pedal condition Continuity A
Released Yes
@ Depressed No Eid
e o aarootal @ To adjust closed throttie position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic ~
Inspection”). : LC
&G
FE
GL
. o . BT
scomrer - Wide open throttle position switch
G@] e Check continuity between terminals @) and &).
Throttls posilion swileh Accelerator pedal condition Continuity
harn #
arness connec or ————— o
2125 Depressed Yes A
paSLa AAT249A
BR
ST
RS
BT
MA
EL
24
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TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid valve B
\ Shift solenoid valve A
Overrun clutch solenoid valve
Torgue converter cluich solenoid valve

Line pressure
solenoid valve

SAT322GA

Overrun Ciutch Solenoid Valve

DESCRIPTION

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminai
ermina Wire color [tem Condition Judgement
No. standard
When overrun clutch solenoid valve
Battery voltage
8 LB Overrun clutch operates.
solenoid 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 CLTCH SOL/CIRC
&) : P17e0

@u‘fs ’ MIL Code No. 1203

® Hamess or conneclors
(The solenoid circuit is open or
shorted.)

® Overrun clutch solencid valve

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

AT-150



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION: @l

Always drive vehicle at a safe speed.

NOTE: )
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- A
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

(I SELECT SVSTEM
ENGINE

I
I
I
I
I
L

SEFBISK TESTING CONDITION:
Always drive vehicle on a level road to improve accuracy of ¢
test.
SELECT DIAG MODE
“M L_‘]I After the repair, perform the following procedure to confirm the
I WORK SUPPORT | malfunction is eliminated. EG
| SELF-DIAG RESULTS ] 1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
| DATA MONITOR ] 2) Start engine. FE
| ACTIVE TEST [ 3) Accelerate vehicle to a speed of more than 10 km/h
- (6 MPH) with “D” position {OD “ON").
] DTC CONRMATION l 4) Release accelerator pedal completely with “D” posi- GL
| ECM PART NUMBER I tion (OD “OFF™).
SAT911) OR
=) 1) Start engine. M

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “OFF” position and vehicle speed higher than 10
km/h (6 MPH).
3) Select “MODE 7”7 with GST.
OR &,

s 1) Start engine.

2) Drive vehicle under the following conditions: _
Selector lever in "D, overdrive control switch in “ON” R
or “OFF” position and vehicle speed higher than 10
km/h (6 MPH). B8R

3) Perform self-diagnosis for ECM. o
Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM ST
DESCRIPTION"].
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TROUBLE DIAGNOSIS FOR DTC P1760

AT ®

Nl

= AATZ24A

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

DISCOMKECT
A€
PP ®

'UEI

. DISCONNECT “

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

3. Check resistance between ierminal
and ground.
Resistance: 20 - 40€)

L]_ _TEM

CONNECTOR
S

L/B

AAT227A

OK

E '

NG

1. Remove control valve
assembly. Refer to
AT-189.

2. Check the following
items:

® Overrun clutch solenoid
valve
Refer to “Component
Inspection”, AT-153.

® Harness of terminal cord
assembily for short or
open

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

NG

OK

¥

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

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-151.

NG

OK

4

INSPECTION END

AT-152

1. Perform TCM input/
cutput signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

COMPONENT INSPECTION
Overrun clutch solenoid valve

&
o . e For removal, refer to AT-189, gl
verrun clutch solenoid valve .
Resistance check
e Check resistance between two terminals. M2
Solenoid valve Terminal No. Resistance
(Approx.)
5 o Bl
verrlin clutc
solenoid valve Ground 20 - 400
[FE
AATR25A
BT

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

Overrun clutch solenoid valve

AATZ26A

)4

AT-153



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and
TCM Power Source

DESCRIPTION

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

Shift sclenocid valve B
Shift solenoid valve A
\ Overrun clutch solenoid valve
Terque converter clutch solencid valve

AT fluid
temperaiure
sSeEnsor

SAT283HA

“CF)

240 —20 0 20 40 &0 B0 100 120 140 160

(-40} (—4) (32X68)104)(140)(176)(212)(248)(284)(320)
S,

AT021J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Coendition Specification
Coid [20°C {88°F)] Approximately 1.5V
AST fluid temperature sensor 4 1
Hot [80°C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks; Specification data are reference values.

Termi n
erminal Wire color [tern Condition Judgement
No. standard

@ Wohr:lan turning ignition switch to Battery voltage
4 SB Power source :
When turning ignition switch to 1V or less
i i "OFF”.
9 SB Power source Same as No. 4
When tumning ignition switch to
Power source “OFF". Battery voltage
23 P {Memory back- or R itch
up) When furning ignition switch {o Battery voltage
ON",
When ATF temperature is 20°C Approximately
33 BR AT fluid tem- N (68°F). 1.5V
perature sensor @ When ATF temperature is 80°C Approximately
(176°F). a.5v
Throttle position 3@
35 B sensor — -
{Ground)

AT-154



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN
A/T Fluid Temperature Sensor Circuit and
TCM Power Source (Cont’d)

ON BOARD DIAGNOSIS LOGIC

frt
@l
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
® Harness or connectors
- BATT/FLUID TEMP SEN TCM receives an excessively low or (The sensor circuit is open or Bl
e ) ) high voltage from the sensor. shorted.)
@ - 8th judgement flicker ® A/T fluid temperature sensor
EM
LG

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

After the repair, perform the following procedure to confirm the EC
malfunction is eliminated.
/E\ 1) Start engine.
8/ 2) Select “DATA MONITOR” mode for “A/T” with CON- FE
SULT.
3) Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20 CL
km/h (12 MPH).
SAT974H OR
.@‘ 1) Start engine.
2) Drive vehicle under the following conditions:

l [m  SELECT SYSTEM

ENGINE i
AT

|
|
|
|
|
|

Selector lever in “D”, vehicle speed higher than 20
km/h (12 MPH).

[ SELF-DIAG ESULTS

| [m  SELECT DIAG MODE |:||
| DATA MONITOR ] 3) Perform self-diagnosis.
I DTC WORK SUPPORT J Refer to TCM SELF-DIAGNOSTIC PROCEDURE EL,
{No Tools), AT-49. -
[ Ecu PaRT NUMBER |
I | RA
SATO06I
- 1 @'R
@ 8th judgement flicker is longer than others.
NN s
// R A/T iluid temperature
) . senscor and TCM
gte;;dlagnOSIS power source Bh
RS
- S -— Light
. --- Shade
SAT335HB
(ElL
D3

AT-155



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

>

CONNECT
W

I e 7?]EONNECT0H |

4, §, 23
———

2 &

SATI0R

. LISCCNNEET

Le o

AAT253A

A/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. ® 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 ® |gnition switch and fuse
3. Turn ignition switch to “OFF” position. Refer to EL section
4. Check vcltage between TCM terminal ("POWER SUPPLY
@3) and ground. HOUTING”).
Voltage: Batiery voitage
OK
= y
CHECK A/T FLUID TEMPERATURE NG | 1. Remove oil pan.

SENSCR WITH TERMINAL CORD

ASSEMBLY.

1. Turn ignition switch to “OFF” positicn.

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

3. Check resistance between terminals
@ and @ when A/T is cold.
Resistance:

Cold [20°C (68°F)]
Approximately 2.5 k{}
4. Reinstall any part removed.

lOK

{Go to next page.)

AT-156

| 2. check the following

ftems:

® AT fluid temperature
sensor
Refer to “Component
Inspection”, AT-157.

® Harness of terminal cord
assembly for shor or
open




TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and

TCM Power Source (Cont’d)

.| Check the following item:
| ® Hamess for short or

open between TCM,
ECM and terminal cord
assembly (Main harness)

® Ground circuit for ECM
Refer to EC section
{(“TROUBLE DIAGNO-
515 FOR POWER SUP-
PLY").

1. Perform TCM input/
output signal inspection.

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

wMONITOR 2NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Skm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm NG
OVERDRIVE W O N CHECK INPUT SIGNAL OF A/T FLUID
P/N POSI SW ON TEMPERATURE SENSOR.
R POSITION SW__ OFF /N 1. Start engine.
] RECORD | 2 2. Select “ECU INPUT SIGNALS”
SATO76H in “DATA MONITOR” mode for
“AT with CONSULT.
o 3. Read out the value of “FLUID
. . TEMP SE”.
@i Voltage:
L TCM___[o[CONNECTOR]| Cold [20°C (68°F)] —
- Hot [80°C (176°F)]:
Approximately
BR 1.5V - 0.5V
OR
.‘E’. 1. Start engine.
N 4= 2, Check voltage between TCM
= terminal @ and ground while
AAT240A warming up A/T.
DISCONNECT VOItage:
E) Cold [20°C (68°F)] —
s Hot {80°C (176°F)]:
[ 7em o GONNEcTﬂ Approximately
35 1.5V - 0.5V
3. Turn ignition switch to “OFF”
@ B position.
4. Disconnect TCM harness con-
nector.
5. Check resistance between termi-
nal @ and ground.
= SATO1HA Continuity should exist.
OK
4
Perform Diagnostic Treubte Code (DTC) NG_L
confirmation procedure, AT-155,
OK
L 4
INSPECTION END
Virapped COMPONENT INSPECTION
Thermometer

\ SAT298F

A/T fluid temperature sensor
e For removal, refer to AT-189.

e Check resistance between two terminals while changing

temperature as shown at left.

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 k{}

80 (176}

Approximately 0.3 k(3

AT-157

G

[y

EG

M

=4

g
=]

.—.__,
|
=



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
revolution sensor when it is malfunctioning. The TCM will then
use a signal sent from the vehicle speed sensorMTR.

AATS09

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference vaiues.

Terminal
ermina Wire color [tem Condition Judgement

No. : standard

Voltage varies
When moving vehicle at 2 to 3 km/h | between less
(1 to 2 MPH) for 1 m (3 ft) or more. |than 1V and
mare than 4.5V

Vehicle speed
sensor

27 PU/R

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
© VHCL SPEED SEN-MTR . #® Harness or colnne.ctlors
TCM does not receive the proper voll- {The sensor circuit is open or
ignal f th ; horted.
. 2nd judgement flicker age signal from the sensor. 5 o' ed.}
@ Vehicle speed sensor

AT-158



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR
Vehicle Speed Sensor-MTR (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION: Gl

e Always drive vehicle at a safe speed.

e If conducting this “DTC CONFIRMATION PROCEDURE”’
again, always turn ignition switch “OFF” and wait at [3
least 5 seconds before continuing.

After the repair, perform the foliowing procedure to confirm the

[m SELECT SYSTEM

ENGINE
AT

g

N | O

malfunction is eliminated. ER
| 1) Turn ignition switch “ON” and select “DATA MONI-
. SATomH TOR"” mode for “A/T” with CONSULT. N
2) Start engine and accelerate vehicle from 0 to 25 km/h LG
[m  srecToaamope [ (0 to 16 MPH).
OR EC

[SELF-DIAG ESULTS
i

@ 1) Start engine.
2) Drive vehicle under the following conditions:

| DATA MONITOR |
| Selector lever in "D” and vehicle speed higher than

| DTC WORK SUPPORT

25 km/h (16 MPH).
| ECU PART NUMBER 3) Perform self-diagnosis.
| Refer to TOM SELF-DIAGNOSTIC PROCEDURE

| J {No Tools), AT-49.

SATI06!

@ 2nd judgement flicker is longer than others.

NV
oo -

LN Vehicle speed
sensor = meter

—-——Shade
Ty

SAT329H

Fi&

EL

12

AT-159



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC PROCEDURE
«MONITOR wNO FAIL El
VHCL/S SE-A/T Okm/h INSPECTION START
VHCL/S SE-MTR 5km/h
THRTL POS SEN 04v
FLUID TEMP SE 12v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm v
SX\}EEBEEV&SW 3 m CHECK INPUT SIGNAL. NG | Check the following items:
R POSITION Sw__ OFF 1. Start engine. ® Vehicle speed sensor
RECORD 4} 2. Select “ECU INPUT SIGNALS” and ground circuit for
in “DATA MONITOR” mode for vehicle speed sensor
SATO76H “A/T” with CONSULT. Refer to EL section
—— 3. Read out the value of “VHCL/S (“METERS AND
Ej] @ SE-MTR” while driving. GAUGES").
Hs. Check the vaiue changes ® Harness for short or
™ Tom 'HCONNECTOR” according to driving speed. open between TCM and
Y, OR vehicle speed senscr
@ 1. Start engine. (Main harness)
PU/R 2. Check voltage between TCM
terminal @ and ground while
1S @y driving at 2 to 3 km/h (1 i0 2
MPH) for 1 m (3 ft) or more.
Voltage:
= SAT9431 Voltage varies between less
than 1V and more than 4.5V.
OK
h 4
NG

Perform

Diagnostic Trouble Gode (DTC)

confirmation procedure, AT-159.

OK

h 4

INSPECTION END

AT-160

1. Pericrm TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR SYMPTOMS

Ignition
switch
O/ OFF
indicator
lamp
| <4
23 15 48
AAT222A
LONNEGT
€ 4GC
[ Tcm  JofconnecTor]|
4923
.
2 O
= SAT909!
B DISGDNNEET .

OI CONNECTOR I

15, 48
[k

@] |

= SAT910l

. DISDONNECT 'l

™ cw |9 CONNECTORH
3 4

oR/’B SB

[Q]

SAT205]

1. O/D OFF Indicator Lamp Does Not Come

On
SYMPTOM:

0O/D OFF indicator tamp does not come on for about 2 sec-

onds when turning ignition switch to “ON”.

CHECK TCM POWER SOURCE. NG | Check the following items:
1. Turn ignition switch to "ON" position. | ® Harness for short or
(Do not start engine.) open between ignition
2. Check voltage between TCM terminals switch and TCM (Main
(@, (9), @ and ground. harness)
Voltage: Battery voltage Refer to “Wiring Dia-
3. Turn ignition switch to “OFF” position. gram — A/T" in AT-13.
4. Check voltage between TCM terminal ® [gnition switch and fuse
@ and ground. Refer to EL section
Voltage: Battery voltage ("POWER SUPPLY
oK ROUTING™).
B v
CHECK TCM GRCUND CiRCUIT. NG_ Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short to power
2. Discennect TCM harness connector. in harness or cennectors.
3. Check continuity between TCM termi- Refer to “Wiring Diagram
nals @ and ground. — A/T” in AT-13.
Continuity should exist.
if OK, check harness for short to
ground and short to pawer.
OK
y
NG

CHECK LAMP CIRCUIT.
1. Turn ignition switch to "OFF" position.
2. Check resistance between TCM termi-
nals @ and @
Resistance: 50 - 1000}
3. Reinstall any part removed.

OK

Check the following items:

® O/D OFF indicator lamp

Refer to EL section.

® Harness and fuse for
short or open between
ignition switch and O/D
OFF indicator lamp
{Main harness)
Refer to EL section
("POWER SUPPLY
ROUTING™).

@ Harness for short or
open between O/D OFF
indicator lamp and TCM

Check again.

NG

OK

hd

INSPECTION END

AT-161

.| 1. Perform TCM input/

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

I
&9

GL

T

u
2

B,

)

L

(DX



TROUBLE DIAGNOSIS FOR SYMPTOMS

2. Engine Cannot Be Started In “P”’ and “N”’

Position
SYMPTOM:

L J
“N” position.
[ ]
“1” or “R” position.

Engine cannot be started with selector lever in “P” or

Engine can be started with selector lever in “D”, “27,

Seif-diaghosis
start
———————————————————— Light
{ Shade
SAT344H

Does “ECU INPUT SIGNALS" in
“DATA MONITOR” show damage
to inhibitor switch circuit?

®

Yes

DISCONNECT

A€

OR

Does self-diagnosis show damage
to inhibitor switch circuit?

®

By

No

Check inhibitar switch cir-

| cuit. Refer to *DTC

PO705", AT-81.

¥
le o Check for short or open of inhibitor switch NG Repair or replace inhibitor
harness connector terminals @ and @ "| switch.
AAT223M | Refer to “Component Inspection”, AT-84.
OK
v
Check starting system. Refer to EL sec- NG_ Repair or replace damaged
tion (“System Description”, “STARTING "| parts.
SYSTEM").
OK
A 4
INSPECTION END
3. In “P” Position, Vehicle Moves Forward or
) Backward When Pushed
R ©
TR Y SYMPTOM:
U
k = Vehicle moves when it is pushed forward or backward with
\\ @ selector lever in “P” position.
\ Idier gear Check parking components. Refer to NG .| Repair or replace damaged
\ “Parking Pawl Compenents”, AT-214, 273. parts.
Parking pawl
OK
SAT282F v

INSPECTION END

AT-162




TROUBLE DIAGNOSIS FOR SYMPTOMS

4. In “N” Position, Vehicle Moves
SYMPTOM: o
Self-diagnosis Veh?c]e moves forward or backward when selecting “N”
start position.
. L
Tt oo oo Light @ Does “ECU INPUT SIGNALS” in | Y85 | Check inhibitor switch cir- HA
=/ “DATA MONITOR” show damage cuit. Refer to “DTC
to inhibit ifch circuit? PO705”, AT-81.
] \\ Shade O INNICHar SgIRC circul 0 y EM]
SAT344H )
@ Does self-diagnosis show damage LG
E]:{S/ to inhibitor switch circuit? ¥
No
B =G
¥
Check control cable. Refer to AT-190. NG | Adjust control cable. EE
"1 Refer 1o AT-190.
OK
8 e v oL
G Control L= Manual shatl grome || Check AT fuid level agai NG | Refill ATE
* Contro = Manual shaft ecl ura level again. Tl 2
cable S =S >
CK I
W
D
¥
3 1. Remove oif pan. NG | 1, Disassemble A/T.
2. Check A/T fluid condition. 2. Check the following
items:
oK ® Forward clutch assembly )
® Overrun clutch assembly
y ® Reverse cluich assembly
BA
h 4
satsasa| | Check again. NG> 1. Perform TCM input/
OK output signal inspection. B
2. If NG, recheck TCM pin
v terminals for damage or
INSPECTION END loose connection with &7
hamess connector. )
Bg
BT
SAT171B
i
EL

AT-163



TROUBLE DIAGNOSIS FOR SYMPTOMS

Thrattle position sensor 5. Large Shock. “N” — “R” Position
circuit
: :{DJO:; f_ / AJT fiuid temperature SYMPTOM:
- sensor circuit . . .
ZZ TN /' Line pressure There is large shock when changing from “N” to “R" posi-
Stelf;dlagnos;ls / solencid valve tion.
star circuit
Does self-diagnosis show damage to AT Yes_h Check damaged circuit.
fluid temperature sensor, line pressure "1 Referto “DTC P0710,
solenoid valve or throttle position sensor PO745 or P1705", AT-85,
circuit? 131 or 143.
No

Check throttle position sensor. Refer to NG Repair or replace throtile
EC section [“Throtlle Position Sensor position sensor.

(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120"].

Y

Y

OK

Throttle-position Sensor J

and throttle position switch 4

AATBOO| | Check line pressure at idle with selector NG | 1. Remove control valve
lever in “D" position. Refer to “Line Pres- assembly. Refer to

sure Test”, AT-61. AT-221.
2. Check the followin
OK ’ g

items:

® Vaives to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot
valve and pilot filter)

® Line pressure solenoid
valve

¥

SAT404G

Check again. NG | 1, perform TCM input/

OK output signal inspection.
2. If NG, recheck TCM pin

J terminals for damage or

4
INSPECTION END loose connection with
harness connector.

AT-164



TROUBLE DIAGNOSIS FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”
Position
3 @
SYMPTOM:
Vehicle does not creep backward when selecting “R” posi-
tion. WA,
. - NG -
i Check A/T fluid level again. »| Refill ATE. e
=l
CK @
SATBIBA
NG in both “1” LE
5] v and “R” positions ~
Check stall revolution with selector lever » 1. Remove control valve
in “1” and “R” positions. assembly. Refer to “ON- BC
VEHICLE SERVICE”, =
oK e AT-189,
OK in 1" position 2. Check the following
¥ NG in “R” position items: .
1. Remnove control valve assembly. ® Valves to control line FE
Refer to “ON-VEHICLE pressure (PFESSLH'E requ-
SERVICE", AT-18. lator valve, pressure
2. Check the fallowing items: modifier valve, pilot vaive | .
® Valves to control line pressure o E.n pilat filter) . 7
(Pressurefregulator valve, pres- V;r;\?epressure solenoid
SAT493G sure modifier valve, pilot valve "
and pilot filter) 3. 8;\saslferrlnbée AT, M
® Line pressure solenoid valve 4. Check the following i
3. Disassemble A/T. o gﬁms. b
4, Check the following items: o T Bump assemoly
® Oil pump assembly Torque converter
® Torque converter & Reverse clutch assembly
® Reverse clutch assembly : High clutch assembly
® High clutch assembly Low & reverse brake
assembly
® | ow one-way cluich Bl
NG
Y » 1. Remave control valve
Check line pressure at idle with selector assembly. Refer to “ON- B
lever in “R” position. Refer to “Line Pres- VEHICLE SERVICE", )
sure Test”, AT-61. AT-189,
SAT494G 2. Check the following
OK items: E
® Valves {0 control line
pressure {Pressure regu-
ator valve, pressure
D I lator valve, p
- maodifier valve, pilot valve a7
1. Remove oil pan. ) and pilet fitter) ®
2. Check A/T fluid condition. ® Line pressure solenoid
valve
NG OK 3. Disassemble A/T. =S
4. Check the following JuE
item:
@ ® (il pump assembly
Y G B
Check again. »| 1. Perform TCM input/
output signal inspection.
SATI7TB OK 2. If NG, recheck TCM pin g
Y terminals for damage or e
loose connection with
INSPECTION END hamess connactor.
EL
2

AT-165



TROUBLE DIAGNOSIS FOR SYMPTOMS

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

“2” or “1” Position
SYMPTOM:

Vehicle does not creep forward when selecting “D”, “2” or

“1” position.

-

Check A/T fluid level again.

NG

Refill ATF.

SATB38A

OK

B v

@®

l

Check stall revolution with selector lever in
“D” pasition. Refer to “Stalt Test”, AT-58.

OK

Check line pressure at idle with selector lever
in “D” position. Refer to “Line Pressure
Test ", AT-61.

SAT493G

SAT494G

SAT171B|

OK NG

¥

1. Remove control valve assembly.
Refer to AT-189.

2. Check the following items:

® Valves to control line pressure
(Pressure regulator valve, pressure
maodifier valve, pilot valve and pilot
filter)

® Line pressure solenoid valve

3. Disassemble A/T.

4. Check the following item:

® Qil pump assembly

B,

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

A 4

1. Remove control valve
assembly. Refer to
AT-189.

2. Check the following
items:

® Valves to control line
pressure {Pressure
regulator valve, pres-
sure maodifier valve,
piiot valve and pilot
filter)

® Line pressure sole-
noid valve

3. Disassemble A/T.

4, Check the following
items:

& Oil pump assembly

® Forward cluich
assembly

® Forward one-way
clutch

® Low one-way clutch

® | ow & reverse brake
assembly

® Torque converter

NG

®

INSPECTION END

AT-166

oK
¥
- NG .
Check again. | 1. Perform TCM input/
output signal inspec-
OK tion.
2. If NG, recheck TCM
pin terminals for

damage or loose
connection with har-
ness connector.




TROUBLE DIAGNOSIS FOR SYMPTOMS

Vehic'e speed sensar-A/T (revolution sensar)

[

A B S ! { Shift solenoid valve A
Self-diagnosis | / /f

N

—
P

start

/

Vehicle speed
sensor-MTR

{ I Shift solenoid
/ / valve B

Throttle position sensor
and throttle position switch

AATE00

SAT494G

SAT171B

8. Vehicle Cannot Be Started From D,

SYMPTOM:
Vehicle cannot be started from D, on Cruise test — Part 1.
I1s 6. Vehicle Does Not Creep Backward In No | Go to 6. Vehicle Does Not
“R" Position OK? Creep Backward In “R”
Position, AT-165.
Yes
Y v
Does self-diagnosis show damage to es% Check damaged circuit.
vehicle speed sensor-A/T (revolution Refer to “DTC P0720,
sensor), shift solenaid valve A, B or PO750, PO755 or VHCL
vehicle speed sensorMTR after cruise SPEED SEN'‘MTR”, AT-89,
test? 135, 139 or 158.
No
E v -
Check throttle positicn sensor. Refer to | Repair or replace throttle
EC section [“Throtile Position Sensor position sensor.
(DTC: 0403)", "TROUBLE DIAGNOSIS
FOR DTC P0O120"].
CK
A 4
Check line pressure at stall point with NG>
selector lever in “D” position. Refer to 1. Remove control valve
“Line Pressure Test”, AT-61. assembly. Refer to
AT-189,
OK 2. Check the following
(D) items:
h 4 NG_ @ Shiff valve A
1. Remave oil pan. @ Shift valve B
2. Check A/T fluid condition. ® Shift solenoid valve A
® Shift solenocid valve B
oK ® Pilot valve
Y ® Pjlot filter
1. Rernove control valve assembly. Refer 3. Disassemble A/T.
to AT-189. 4. Check the following
2. Check the following items: items:
& Shift valve A ® Forward clutch assembly
® Shift valve B ® Forward one-way clutch
® Shift solenoid valve A ® Low cne-way clutch
® Shift solenocid valve B ® High clufch assembly
® Pilot valve ® Torque converier
® Pilot filter ® Oil pump assembly
OK oK
v
. NG -
Check again. | 1. Perform TCM inputf
output signal inspection.
OK 2. If NG, recheck TCM pin
¥ terminals for damage or

INSPECTION END

AT-167

loose connection with
harmess connector.

@l

A

EM

LG

E®

[



TROUBLE DIAGNOSIS FOR SYMPTOMS

9. A/T Does Not Shift: D, — D, or Does Not
Kickdown: D, —» D,
Self-diagnosis SYMPTOM:
start A/T does not shift from D, to D, at the specified speed.
________________ Light A/T does not shift from D, to D, when depressing accelera-
tor pedal fully at the specified speed.
| Shade Are 7. Vehicle Does Not Creep Forward In No » G0 to 7. Vehicle Does Not
{ “D”, 2" Qr “1” Position and 8. Vehicle Creep Forward In “D”, “2"
SAT344H Cannot Be Started From D, OK? Or “17” Position and 8.
Vehicle Cannot Be Started
[[:3 Yes From D,, AT-186, 167.
A
Does “ECU INPUT SIGNALS” in YesL Check inhibitor switch cir-
“DATA MONITOR” show damage cuit. Refer to “DTC
ta inhibitor switch circuit? PO705", AT-81.
CR
.'iﬁ’. Does seli-diagnosis show damage
A2,/ to inhibitor switch circuit?
= NN
Throttle position sensar ¢ No
d throttl iti itch
and throttle position switc aaTeoo] | Check vehicle speed sensor-A/T (revaoiu- NG= Repair or replace vehicle
tion sensor) and vehicle speed speed sensor-A/T {revolu-
sensorMTR circuit. Refer to “DTC PQ720 tion sensor} and vehicle
and VHCL SPEED SEN-MTR”, AT-89, speed sensor-MTR circuits.
158.
oK
B v
Check throttle position sensor. Refer to NG.: Repair or replace throttle
EC section [“Throttle Positicn Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P01207).
OK
v
SATI71B 1. Remove oil pan. NG= 1. Remove control valve.
2. Check A/T fluid condition. Refer to AT-183.
2. Check the foilowing
l OK items:
® Shift valve A
1. Remove control valve. Refer to AT-189. ® Shift solenoid valve A
2. Check the following items: ® Pilot valve
® Shift valve A ® Piiot filter
@ Shift sclenoid valve A 3. Disassemble A/T.
® Pilot valve 4. Check the following
@ Pilot filter items:
® Servo piston assembly
 OK OK| ® Brake band
‘ ® Oil pump assembly
¥
) NG .
Check again. p| 1. Perform TCM input/
output signal inspecticn.
OK 2. if NG, recheck TCM pin
v terminals for damage or
INSPECTION END lcose connection with
harmess connector.

AT-168




TROUBLE DIAGNOSIS FOR SYMPTOMS

/0 OFF

Self-diagnosis
start

10. A/T Does Not Shift: D, — Dy

AATBOO

SAT1718

SYMPTOM:
A/T does not shift from D, to D, at the specified speed.
Are 7. Vehicle Does Not Creep Forward In No | Go to 7. vehicle Does Not
“D”, "2" Or “1” Position and 8. Vehicle | creep Forward In “D”, “2”
Cannot Be Started From D, OK? Or “1” Position and 8.
v Vehicle Cannot Be Started
o8 From D,, AT-166, 167.
‘
@ Does “ECU INPUT SIGNALS” in Yes; Check inhibitor switch cir-
“DATA MONITOR” show damage cuit. Refer to “DTC
to inhibitor switch circuit? PG705”, AT-81.
OR
(E} Does self-diagnosis show damage
to inhibiter switch circuit?
No
IE h
Check throttle position sensor. Refer to NG‘ Repair or replace throtle
EC section ["Throttle Position Sensor ' position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P01207].
OK
h J
1. Remove oil pan. NGL 1. Remove control valve
2. Check A/T fluid condition. "1 assembly. Refer to
AT-189.
. oK 2. Check the following
’ itemns:
1. Remave control valve assembly. Refer ® Shift valve B
to AT-189. o @ Shift solenoid valve B
2. Check the following items: ® Pilot valve
@ Shift valve B ® Pilot filter
* Shlft solenoid valve B 3. Disassemble A/T.
@ Pilot valve 4. Check the following
® Pilot filter items:
QK ® Servo piston assembly
OK' o High clutch assembly
® Oil pump assembly
v
Check again. NG__ 1. Perform TCM input/
OK v output signal inspection.
2. 1f NG, recheck TCM pin
y terminals for damage or

INSPECTION END

AT-169

loose cannection with
hamess connector.
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TROUBLE DIAGNOSIS FOR SYMPTOMS

vehicle speed sensor-A/T (revolution sensor)
NV S Vehicle speed sensor-MTR

pomor - Shift solenoid valve A
SN Shift solencid valve B

Seff-diagnosis A/T fluid temperature
start sensor

11. A/T Does Not Shift: D; —» D,

SYMPTOM:

e A/T does not shift from D5 to D, at the specified speed.
e A/T must be warm before D, to D, shift will occur.

AT-170

Light Are 7. Vehicle Does Not Creep Forward In No »| GO to 7. Vehicle Does Not
“D”, “2” Qr “17 Position and 8. Vehicle Creep Forward In “D, “2”
- Shade Cannot Be Started From D, OK? Or "1 Position and 8.
Vehicle Cannot Be Started
3 Light Yes From D,, AT-166, 167.
SAT363HC
.
[E D I . . Yes L
oes self-diagnosis, after cruise y| Check damaged circuit.
@ test, show damage to any of the Refer to “DTC P0O705,
following circuits? P0710, PO720, PO750,
® Inhibitor switch P0755 or VHCL SPEED
® Overdrive control switch SEN-MTR”, AT-81, 85, 89,
® A/T fluid temperature sensor 135, 139 or 158.
® Vehicle speed sensor-A/T (revo-
lution sensor}
® Shift solenoid valve A or B
® VVehicle speed sensor-MTR
Throttle position sensor No
and throttle position switch
aaTeoo| {51 v
Check throttle position sensor. Refer to NG.; Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNCSIS
FOR DTC P01207].
OK
b 4
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-189.
OK 2. Cheek the following
v items:
SATI718 ® Shift valve B
1. Remove control valve assembly. Refer ® Overrun cluteh control
to AT-188. valve
2. Check the following items: ® Shift solenoid valve B
® Shift valve B ® Piiot valve
® Overrun clutch control valve ® Pilct filter
® Shift solencid valve B 3. Disassemble AT
® Pilot valve 4. Check the following
& Pilct filter items:
OK ® Servo piston assembly
oK ! ® Brake band
< ® Torque converter
® Oil pump assembly
v
) NG )
Check again. | 1. Perform TCM input/
oulput signal inspection.
OK 2. If NG, recheck TCM pin
¥ terminals for damage or
loose connection with
INSPECTION END hamess connector.




TROUBLE DIAGNOSIS FOR SYMPTOMS

N
—| o oFr |

P

Self-diagnosis Torgue converter clutch
start solenoid valve

SAT346H|

= A
Throttle position sensor —/
and throttle position switch

AATBO0

12. A/T Does Not Perform Lock-up

SYMPTOM:
A/T does not perform lock-up at the specified speed.
Does self-diagnosis show damage to Yes‘ Check torque converter
torque conventer clutch solencid valve cir- clutch sclenoid valve cir-
cuit after cruise test? cuit. Refer to “DTC
PO740", AT-120,
No
E A4
Check throttie position senser. Refer to NG Repair or replace throttle
EC section [“Throttle Position Sensor " position sensor.
(DTC: 06403)”, “TROUBLE DIAGNGOSIS
FOR DTC P0O120™].
OK
¥
1. Remove control valve, Refer to AT-189. NG‘L Repair or replace damaged
2. Check following items: "| parts.
® Torque converter clutch control valve
® Torque converter relief valve
® Torque converter ¢lutch solenoid valve
® Pilot valve
& PFilot filter
OK
¥
Check again. NG_‘ 1. Perform TCM input/
oK output signal inspection.
2. If NG, recheck TCM pin
. terminals for damage or

INSPECTION END

AT-171

loose connection with
harness connector.

A,
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TROUBLE DIAGNOSIS FOR SYMPTOMS

~ s

—|G/D OFF | —
SN

Engine speed signal

SAT347H

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

SAT171B
Self-diagnosis
start
——————————————————— Light
—  Shade
SAT344H

SYMPTOM:
A/T does not hold lock-up condition for more than 30 sec-
onds.
Does self-diagnosis show damage to Yes Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “DTC
test? P0O725”, AT-93.
No
= y
1. Remove oil pan. NCL_
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to
OK AT-189.
¥ 2. Check the following
1. Remove control valve assembly. Refer items:
to AT-189. ® Torgue converter clutch
2. Check the following items: control valve
® Torque converter clutch control valve ® Pilot valve
® Pilot valve ® Pilot filter
® Pilot filter 3. Disassemble A/T.
OK 4. Check torque converter
OK and oil pump assembly.
A4
Check again. NG_ 1. Perform TCM input/
output signal inspection.
OK 2. 1f NG, recheck TCM pin
¥ terminals for damage or
INSPECTION END locse connection with
narness connecior.

14. Lock-up Is Not Released

SYMPTOM:

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

Does “ECU INPUT SIGNALS” in
“DATA MONITOR” show damage
to closed throttle position switch
circuit?

®

Yes

_| Check closed throtile posi-

OR

"| tion switch circuit. Refer to

“DTC PO705", AT-81.

INSPECTION END

AT-172

@ Does self-diagnosis show damage
to closed throttle position switch
circuit?
No
v
Check again. NG 1. Perform TCM input/
gal > P
"] output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or

loose connection with
harness connector.




TROUBLE DIAGNOSIS FOR SYMPTOMS

AT-173

N 15. Engine Speed Does Not Return To idle
o ore] = Light Braking D, — D
22 (Lig g b, 3) .
Sell-diagnosis SYMPTOM: =k
start Gverrun clutch . .
\ solenold valve e Engine speed does not smoothly return to idle when
o Lient A/T shifts from D, to D,. (414,
J e Vehicle does not decelerate by engine brake when turn-
ing overdrive control switch OFF.
i~ Shade e Vehicle does not decelerate by engine brake when shift- =i/
ing A/T from “D” to “2” position.
SAT348H
. : Yes LG
E Does sell-diagnosis show damage to »| Check overrun cluich sole-
overrun clutch solenoid valve circuit after noid valve circuit. Refer to
cruise test? “DTC P17607, AT-120. .
EG
No
5 }
X \ Check throttle position sensor. Refar to NG.'_ Repair or replace throttle FE
\’_ EC section [“Throttle Position Sensor position sensor.
W (DTC: 0403)", “TROUBLE DIAGNQSIS
e WA FOR DTC P(1207]. EL
Throttle positicn sensor
and throttle position switch OK
AATEO0
v NG i
1. Remove oil pan. »| 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-189.
OK 2. Check the following
s items:
® Overrun clutch conirol
1. Remove control valve assembly. Refer valve =
to AT-189. o ® Overrun clulch reducing A
2. Check the following items: valve
® Overrun clutch control valve ® Overrun elutch solenoid
® Gverrun clutch reducing valve valve DR
® Overrun clutch selenoid valve 3. Disassemble AT, i
SAT171B OK o 4. E:r‘:\gk the following
- ® Qverrun clutch assembly BR
® Oil pump assembly
' . ST
Check again. N »| 1. Perform TCM input/
output signal inspection.
OK 2. if NG, recheck TCM pin 38
v terminals for damage or
loose connection with
INSPECTION END hamess connector. -
ER
EL
[0S



TROUBLE DIAGNOSIS FOR SYMPTOMS

oy Revaiution sensor - | 16. Vehicle Does Not Start From D,
Ny il Vehicle speed
,:‘: sensor«MTR SYMPTOM:
AR Shift solenoid valve A . ]
Self-diagnosis Shift sofenoid Vehicle does not start from D, on Cruise test — Part 2.
start valve B
-n-n- - - Light
Does self-diagnosis show damage to Yes | Check damaged cireuit.
Shad vehicle speed sensor-A/T {revolution | Refer te “DTC PO720,
a © sensor), shift solenoid valve A, B or P0O750, PO755 or VHCL
: vehicle speed sensor-MTR afier cruise SPEED SEN-MTR", AT-89,
7
SAT9ZAFA test? 135, 139 or 158.
No
A4
Check again. NG | 1 perform TCM input/
BK output signal inspection.
2. If NG, recheck TCM pin
k4 terminals for damage or
Go to 8. Vehicle Cannct Be Started From loose connection with
Dy, AT-167. harness connector.
17. A/T Does Not Shift: D, — D,;, When
Overdrive Control Switch “ON”’ — “OFF”
Self-diagnosis SYM PTOM :
start A/T does not shift from D, to D, when changing overdrive
S Light control switch to “OFF” position.
@ Does "ECU INPUT SIGNALS” in | Y88 | Check overdrive control
) Shade “DATA MONITOR” show damage 7| switch circuit. Refer to
to overdrive control switch circuit? “DTC PO705”, AT-81.
SAT344H OR

@ Does self-diagnosis show damage
o overdrive control switch circuit?

lNo

Go to 10. A/T Does Not Shift: D, — D,
AT-169.

AT-174



TROUBLE DIAGNOSIS FOR SYMPTOMS

18. A/T Does Not Shift: D; —> 2,, When
Selector Lever “D” — “2” Position
@l
l
Self-diagrosis SYMPTOM:
start A/T does not shift from D, to 2, when changing selector
____________________ Light lever from “D” to “2” position. &
Does “ECU INPUT SIGNALS" in | 7¢S_| Check inhibitor switch cir-
—  Shade \) "DATA MONITOR” show damage "1 cuit. Refer to “DTC Bl
to inhibitor switch circuit? PO705”, AT-81. “'
OR
SAT344H
ﬂ Qa
@ Does self-diagnosis show damage -
to inhibitor switch circuit?
No EC
4
Go to 9. A/T Does Not Shift: D, — [, Or .
Dees Not Kickdown: D, — D, AT-168. FE
GL
; ' . i
19. A/T Does Not Shift: 2, — 1,, When
Selector Lever “2” — “1” Position
Self-diagnosis SYMPTOM:
start A/T does not shift from 2, to 1, when changing selector
______ . lever from “2” to “1” position. 242
————————————— Light Y
Does “ECU INPUT SIGNALS” in ©,1 Check inhibitor switch cir-
- “DATA MONITOR” show damage cuit. Refer to “DTC _
{ Shade to inhibitor switch cireuit? PO705”, AT-81. R
I OR
SAT344H
Does self-diagnosis show damage BE
@ to inhibitar switch circuit?
B No ST
o)
y NG, 1. Perform TCM input/
@ Check again. output signal inspecticn,
2. If NG, recheck TCM pin .
iOK terminals for damage or RS
loose connection with
@ INSPECTION END harness connector.
BT
SAT778B
El,
[0

AT-175



TROUBLE DIAGNOSIS FOR SYMPTOMS

Inhibitor switch

SAT(C88.

5 s

Overdrive control switch

S\

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 No } Go 1o 6. Vehicle Does Not
“R” Position OK? | Creep Backward In “R”

Position, AT-165.
Yes

h 4

Go to 15. £ngine Speed Does Not Retum
To Idle {Light Braking D, — D3}, AT-173.

R
Throttle position sensor
and throttle position switch

AATBEO0

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks)

SYMPTOM:

0O/D OFF indicator lamp does not come on in TCM self-di-
agnostic procedure even if the lamp circuit is gcod.

DESCRIPTION

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

e Qverdrive controi switch
Detects the overdrive control switch position (ON or OFF)
and sends a signal to the TCM.

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

AT-176



TROUBLE DIAGNOSIS FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

A

. # MONITOR = NC FAIL i}]
VHCL/S SE«A/T Ckm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4Y
ENGINE SPEED 1024rpm
CVERDRIVE SW ON
P/N POSH SW ON
R POSITION S5W OFF

L RECORD i
SATO76H

CHECK INHIBITOR SWITCH CIRCUIT.
1. Turn ignition switch to “ON”

position.
(Do not start engine.)

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

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

Check that the signal of the
selector lever position is indi-
cated properly.

OR

NG

&

CONNECT
=1

|| TCM  [9]conNECTOR]|

16,17,18 19, 20
—_

SATI12l

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

position.
Voltage:
B: Battery voltage
0: ov
Terminal No.
Lever position
@ a
PN B 0 0 0 0
R Q B 0 0 0
[} 0 0 B 0 0
2 o] 0 0 B 0
1 0 0 0 4] B
l OK

{Go to next page.)

AT-177

.| Check the following items:

® inhibitor switch {Refer to
“Component Inspection”,
AT-180.)

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

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

M

Xe

EC




TROUBLE DIAGNOSIS FOR SYMPTOMS

t MONITOR  #rNO FAIL [E]

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

®
B]

VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL PGS SEN 04V
FLUID TEMP SE 12v
BATTERY VOLT  13.4V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW 0N
R POSITION SW___ OFF
l RECORD
SATO76H
OVERDRIVE
ON/OFF O

CONMELT

A e 6

[ tcm |-5|ICONNECTDR||
39

G/R

=

SAT44|

CHECK OVERDRIVE CONTROL
SWITCH CIRCUIT.
/ 1. Turn ignition switch to “ON”
position.
(Do not start engine.)
2. Select "ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“A/T” with CONSULT.
3. Read out "OVERDRIVE
SWITCH”.
Check the signal of the over-
drive control switch is indicated
properly.
{Overdrive control switch “ON”
displayed on CONSULT means
overdrive “OFF”.)
OR

NG

. Turn ignition switch to “ON”
position.
{Do not start engine.)
2. Check voltage between TCM
terminal and groeund when
overdrive control switch is "ON”

and “OFF”.
Switch position Voltage
ON Battery voltage
QFF 1V or less

lOK

(Go to next page.)

AT-178

_| Check the following items:

@ Qverdrive control switch
{Refer to “Component
Inspection”, AT-180.}

® Harness for short or
open between TCM and
overdrive control switch
{Main harness}

® Harness of ground circuit
for overdrive contro!
switch {Main harness)
for short or open




TROUBLE DIAGNOSIS FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate

(Inhibitor, Overdrive Control and Throttie
Position Switch Circuit Checks) (Cont’'d)

., N &l
’l’ )}
B4
N N CHECK THROTTLE POSITION SWITCH NG_ Check the following items: .
CIRCUIT. "] ® Throttle position switch EM
1. Tum ignition switch to “ON” — Refer to “Component
' position. Inspection”, AT-181. .
+¢ MONITOR r NO FAIL [ﬂ {Do not starl engine.) ® Harness for short or LG
D POSITION 5W OFF 2. Select “ECU INPUT SIGNALS” open between ignition
3 ;’ggmgm gw 8EE in “DATA MONITOR” mode for switch and throttle posi- )
ASCD « CRUISE OFF “A/T” with CONSULT. tion switch (Main har- EG
ASCD« QD CUT OFF 3. Read out “CLOSED THL/SW” ness})
ggxgg&l\: Fﬁ‘gr‘ﬂ'\éw 8;5 and “W/Q THRL/P-SW" ® Hamess for short or
CLOSED THL/SW ON depressing and releasing accel- opeln. betwgen throttle i [=
W/ THRL/P-SW OFF erator pedal. position switch and TCM
Check the signal of ihroltle posi- (Main harness)
RECORD tion switch is indicated properly. Gl
SATOGAH Accelerator Data monitor
pedat condi- | ciogED | WO THRL T
tion THUSW P-sw
Released ON OFF
Fully
depressed OFF ON
OR S
‘ﬁ‘?‘ 1. Turn ignition switch to “ON” i
& position.
(Do not start engine.) a
AL

2. Check voltage between TCM

ey f terminals , @ and ground
E} Hs. ‘w while depressing, and releasing BR
accelerator pedal slowly. (After Ol

TC O] CONNECTOR warming up engine)

M
14 21
Accelerator Voltage &7
¥ LG pedal condi- | Terminal No. | Terminal No.
tion
aQ
- R
Released Battery volt 1V or less i
age
o _& i Ful Batt it
ully 1V or less attery voil- Zan
depressed age &
— OK
= SAT9451
T
ML=

Perform self-diagnosis again after driving NG_ 1. Perform TCM input/
for a while. " output signal inspection.
2. If NG, recheci TCM pin EL

OK ]
terminals for damage or
A4 loose connection with
INSPECTION END harness connector. B2

AT-179



TROUBLE DIAGNOSIS FOR SYMPTOMS

& DISCONNECT
T8
Overdrive contrel
switch harness

connector

(@)
[2]

%ﬁ DISCONNECT
A€

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

COMPONENT INSPECTION

Overdrive control switch
e Check continuity between two terminals.

Switch position Gontinuity
CN No
OFF Yes

Inhibitor switch _
1. Check continuity between terminals (1) and (2 and between

Inhibitor switch

AAT23%A

\Manual shaft AN
7 \>\/‘
34 \\®
Front mder®e SATOBaJ

terminals @ and @, ®, ®, @, ®, ® while moving
e ot '_T manual shaft through each position.
g 5 Lever position Terminal No.
7/4]8]9 P @ _ @ @ _ @

R ®-®
N ®—-® ®-®@
D ®-@
2 ® —
1 ®-®

2. If NG, check again with manual control cable disconnected
from manual shaft of A/T assembly. Refer to step 1.

If OK on step 2, adjust manual control cable. Refer to
AT-190.

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

If OK on step 4, adjust inhibitor switch. Refer to AT-190.

if NG on step 4, replace inhibitor switch.

om &

AT-180



TROUBLE DIAGNOSIS FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate

(Inhibitor, Overdrive Control and Throttle
R E Position Switch Circuit Checks) (Cont’d)
Throttle position switch Throttle position switch cl
amess comector Closed throttle position switch (idle position)
o Check continuity between terminals &) and (s). Wi
Accelerator pedal condition Continuity
Released Yes ER
Depressed No
AAT221A y s . .
e To adjust closed throttle position switch, refer to EC section e
(“Basic Inspection”, “TROUBLE DIAGNQSIS — Basic =
Inspection”).
EG
FE
CL
. . . BT
= R Wide open throttle position switch
G{;ﬁ e Check continuity between terminals @ and (&).
Throtlle position switch Acceleratcr pedal condition Continuity
harngss connector
o t Released No
Cﬁi\ Depressed Yes A
= AAT249A
BR
8T
RS
BT
HA
EL
B2

AT-181



TROUBLE DIAGNOSES -— A/T Shift Lock System

Description

® The mechanical key interlock mechanism also operates as a shift lock:
With the key switch turned to ON, the selector lever cannot be shifted from “P” (parking) to any other
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
solencid and by the operation of the rotator and slider located inside the key cylinder.

Shift Lock System Electrical Parts Location

S A VA
g

Stop lamp switch

“ ';} - Park position switch

Shift lock sclenoid / A \
Right side E /

=

—_1‘—\\

i S i
ﬁ"“\.
A/T device harness "\-\ﬁ_\_\ /
connactor -~

Park position switch
harness connector

Left side

SATO24.)

AT-182



TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram ~SHIFT-
AT-SHIFT-01 @

IGNITION SWITCH
ON or START )
&
FUSE | Refer to “EL-POWER".
BLOCK
g 7 (E) )
! B
ll 6M|| -

i LG

G =
I_l_I =6

1
. AT SHIFT
-~ CEEASED lLock switcH
(ASCD BRAKE FE
OEPRESSED SWITCH)
20
=] gL
LCR

(N

To EL-ASCD 4@ L/ORN @@

LOR
I_l_l oy
o
W B
-3 i AT R4
W B DEVIGE u
'’ SHIFT PARK
LOCK POSITION
SOLENQID SWITCH Bﬁj
i %”
_i L
ST
B
L GDED I N
LL@L .-.1
| | | |
B B B RS
X B A
M) (29 (223
BT
&
¢ e = Ao
Lil2ls]als]6] o MG GU AL L e - gL
1)

* This connector is not shown in "HARNESS LAYQUT " of EL section.

AAT166A

AT-183



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure

SYMPTOM 1:

e Selector lever cannot be moved from “P”’ position with
key in ON position and brake pedal applied.

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

e Selector lever can be moved from “P’ position when
key is removed from key cylinder.

SYMPTOM 2:

Ignition key cannot be removed when selector lever is set

to “P” position. It can be removed when selector lever is set

to any position except “P”.

Check key interlock cable for damage. NG Repair key interlock cable.

h 4

Refer to AT- .
oK efer to AT-186

¥

NG Check selector lever. Refer
to “ON-VERICLE SER-

Check selector lever position for damage.

A€ (&

AST shift lock switch
(ASCD brake switch)
harness termmal

e
L O & |

Ej

AAT217A]

oK VICE - Inhibitor Switch
and Contrel Cable
Adjustment”, AT-190.
ﬂ ¥
CHECK POWER SOURCE. NG | Check the following items:

Y

1. Turn ignition switch to “ON" position.
{Do not start engine.)

2. Check voltage between A/T shift lock
switch {ASCD brake switch) harness
terminal @ and ground.

Voltage: Battery voltage.

B L 4

oK

® Harness for short or
open between battery
and A/T shift lock switch
{ASCD brake switch)
harness terminal @

2. Fuse

3. Ignition switch {Refer to
EL section.)

L

DISEONNEET “

AT dev:ce

harness terminal (M)

ARG
)

AATZ218A

CHECK INPUT SIGNAL

[A/T SHIFT LOCK SWITCH (ASCD brake

switch)].

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

® Check voltage between A/T device har-
ness terminal @ and ground.

NG

Check the following items:

1. Hamess for short or
open between AT
device harness connec-
tor (2) and AT shift lock
switch (ASCD brake
switch) hamess connec-

tor (2

Brake pedal Voltage 2. AT shift lock switch
Depressed oV {ASCD brake switch)
Released Battery voltage (Refer to “Component

l'OK

{Go to next page.)

AT-184

Check”, AT-188.}




TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure (Cont’d)

A& D!SCONNECT ‘ @
A€ p
AfT device C @H
harness conneclor .
CHECK GROUND CIRCUIT. NG Repair open circuit or short
[ﬂ:%] 1. Tum ignition switch to “OFF” position. "| 1o ground or short to power [
2. Disconnect A/T device harness connec- in harmess or connectors.
B tor.
3. Check continuity betwsen A/T device E
Lo o harness terminal @ and ground.
= AATZ16A Continuity should exist.
If OK, check harness for short to 1z
ground and short to power, )
OK .
, EE
CHECK PARK POSITION SWITCH. NG Replace park position
Refer to “Component Check”, AT-188. | switeh. &
lox
CHECK SHIFT LOCK SOLENOID. NG | Replace shift lock solenoid. | GL
Refer to “Component Check”, AT-188. "
o W
v
Reconnect shift lock harness connector.
b d
Turn ignition switch from “OFF” to "ON” g
position. (Do not start engine.) "
v D‘fﬁﬂl
Recheck shift lock operation. NG | 1. perform AT device
input/output signal
OK . ) EE
inspection test. Bl
2. If NG, recheck harness
connector connection.
1
¥
INSPECTION END
BT
H:@l
EL
g%

AT-185



TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interiock Cable

\ \ Slider
\ Adjuster holder

" Rod

SAT378G

CAUTION:

e Install key interlock cable in such a way that it will not
be damaged by sharp bends, twists or interference with
adjacent 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.

SAT802E

AT-186



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

INSTALLATION
ok plee E\ 1. Set key interlock cable to steering lock assembly and install
lock plate. al
——— 2. Clamp cable to steering column and fix to conirol cable with
band.

=
=
T

3. Set control lever to P position.

< Key interlock E
Steering caple &
lock

SATI88F)

O\ \ 4. Insert interlock rod into adjuster holder.

Key interlock rod -

e \/ S ES
a%@O\z [ -

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

7oy .\'d“/ e

- &l ;,-/ FA

- Siider | -

O |
|?|‘.2.u@'\5
—Bracket )

~ BATBOSE
ST
3T
A
EL
[

AT-187



TROUBLE DIAGNOSES — A/T Shift Lock System

%ﬁ DISCONNECT
A€

A/T device

harness connector

DISCONWECT
A€

Shift lock sclenaid
harness connector ((s1 }

AATZ20A)

= DISCONNECT
A€

AT device

hamess connector narmess cornector @
SRRERD a
B L
|

DISCONNECT
A€

Park position switch

AAT2194

AT shift lock switch (ASCD brake switch)

NISCONKECT
A€

2[1] ()

e e

AAT257A

Component Check

SHIFT LOCK SOLENOID

e Check operation by applying battery voltage to A/T device
harness terminal (@) and shift lock solenoid harness termi-

nal ().

PARK POSITION SWITCH

e Check continuity between A/T device harness terminal (1)
and park position switch harness terminal (@.

Condition Continuity
When selector lever is set in “P” position and selec-
. Yes
tor lever button is released
Except above No

A/T SHIFT LOCK SWITCH (ASCD BRAKE SWITCH)
e Check continuity between terminals (1) and (2).

Condition Continuity
When brake pedal is depressed No
When brake pedal is released Yes

Check A/T shift lock switch {ASCD brake switch) after
adjusting brake pedal — refer to BR section (“Adjustment”,
“BRAKE PEDAL AND BRACKET").

AT-188



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator

REMOVAL @l
1. Drain ATF from transaxle.
2. Remove oil pan and gasket.
A
EM
_ ! 3. Disconnect A/T solenoid harness connector. L&
NN LRET wh SN
@ y < G
[
' FE

< ! i
\/\ !‘Gl.!f harness connector
Battery J ), =N
N
-

Y85

terminal body

< =~| 4. Remove stopper ring from A/T soiencid harness terminal

body.
5. Remove A/T solenoid harness by pushing terminal body into

transmission case.

AAT265A

6. Remove control valve assembly by removing fixing bolts.
Bolt length, number and focation:

Bolt symbol @ © ST
Bolt length “t" mm (in) 40.0 33.0 43.5

¢ (1.575) (1.299) {1.713) B8
Number of bolts 5 6 2

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

7. Disassemble and inspect control valve assembly if neces- [y
sary. Refer to AT-221.

AAT26DA

AT-189



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

o o = (Cont’d)
e AN \ '
\flm ﬁm% 8. Remove servo release and N-D accumulators by applying
e

S oA compressed air if necessary.
g -

¢ Hold each piston with a rag.
\accumﬂatq N
¢ %

\‘ /. : =
St

\/Q _ ] INSTALLATION
K Be ; e Tighten fixing bolts to specification.
5 7 @ :7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)
e Set manual shaft in Neutral position, then align manual
\ plate with groove in manual valve.
o e After installing control vaive assembly to transmission
case, make sure that selector lever can be moved to all
positions.

PAVEN
A’y

=4 Manual

SAT497H

Gontrol cable 7] \ v(p Control Cable Adjustment
7¢

‘ Move selector lever from the “P” position to the “1” position.
Clamp 1 = \Y You should be able to feel the detents in each position. If the
detents cannot be felt or if the pointer indicating the position is

&0 '
))S‘Jl
4
»
e

N\ N o=~ Y improperly aligned, the control cable needs adjustment.
ﬁf YR 1. Place selector lever in “P” position.

NG /" ﬁy O, /J /?\5\ 2. Loosen control cable lock nut and place manual shaft in “P”
== 47N 74 AN %:}H\ position.
T Lock;\f ’LJ S = \g)"“lf 3. Pull control cable, by specified force, in the direction of the

k 12 18 - 147 Nora Ty \\ arrow shown in the illustration.

" 4120 - 150 kg-m, 1&{ Specified force: 6.9 N (0.7 kg, 1.5 Ib)
8.7 - 10.8 fi-Ib} 4. Return control cable in the opposite direction of the arrow

for 1.0 mm (0.039 in).

5. Tighten control cable lock nut.

6. Move selector lever from “P” to “1"” position again. Make
sure that selector lever moves smoothly.

7. Apply grease to contacting areas of selector lever and con-
trol cable. Install any part removed.

Control cable\é\l

AATOED

Inhibitor Switch Adjustment

1. Remove control cable end from manuai shatt.
2. Set manual shaft in “N” position.
3. Loosen inhibitor switch fixing bolts.

AT-190



ON-VEHICLE SERVICE

/ff‘\ \

~ 1 Adiustment

KV31103000 (J38482)
and ST35325000 { — )
(Converter housing side)

A

S
AATITE
Transmissicn Converter housing
case side . side
Qil seal
A
SATE39D

///é
it ) /
/—- Revolutlon senso{r\

SAT303G

inhibitor Switch Adjustment (Cont’d)

4. Use a 4mm (0.157 in} pin for this adjustment.

a) Insert the pin straight into the manual shaft adjustment
hole.

b) Rotate inhibitor switch until the pin can aiso be inserted
straight into hole in inhibitor switch.

Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor

switch.

Reinstall any part removed.

Adjust control cable. Refer to “Control Cable Adjustment”.

Check continuity of inhibitor switch. Refer to AT-84.

Diffierential Side Qil Seal Replacement

1. Remove drive shaft assemblies. Refer to FA section (“Drive
Shaft”, "FRONT AXLE").
2. Remove oil seals.

©®N oo

3. Install oil seals.
e Apply ATF to oil seal surface before installing.

e Install oil seals so that dimensions “A” and “B” are
within specifications.
Unit: mm (in)

A B
55-65 (0217 - 0.256) 0.5 (0.020) or less

4. Reinstall any part removed.

Revolution Sensor Replacement

1. Disconnect revolution sensor harness connector.
2. Remove harness bracket from A/T.

3. Remove revolution sensor from A/T.

4. Reinstall any part removed.

Always use new sealing parts.

AT-191
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REMOVAL AND INSTALLATION

Inhibitor switch
harness connector

AST scienaid

AN

AP

I harness connectorili

SAT501H

SAT304G

Removal

CAUTION:

Before separating transaxle from engine, remove the crank-

shaft position sensor (OBD) from transaxle. Be careful not

to damage sensor.

1. Remove battery and bracket.

2. Remove air duct between throttle body and air cleaner.

3. Disconnect A/T solencid harness connector, inhibitor switch
harness connector and revolution sensor harness connec-
tor.

4. Remove crankshaft position sensor (OBD) from transaxle.

Drain ATF from transaxle.
Disconnect control cable from transaxle.
Disconnect oil cooler hoses.
Remove drive shafts. Refer to FA section (“Drive Shaft”,
“FRONT AXLE").
Remove the intake manifold support bracket. Refer to EM
section (“SR or GA”, “OUTER COMPONENT PARTS”).
10. Remove starter motor from transaxle.

Tighten bolts to specified torque.

:41 - 52 N-m (4.2 - 5.3 kg-m, 30 - 38 ft-Ib)

11. Remove upper bolts fixing transaxle to engine.
12. Support transaxle with a jack.

® N oo

©

13. Remove center member.
¢ Tighten center member fixing bolts to specified torque,
Refer to EM section (“ENGINE REMOVAL”).

AT-192



REMOVAL AND INSTALLATION

SAT977H

\ Straightedge
SATS73D

Removal (Cont’d)

14.
15.

16.

17.
18.

19.
20.

Remove rear plate cover.

Remove torque converter bolis.

Rotate crankshaft to gain access to securing bolts.
Remove rear transaxle to engine bracket. Refer o EM sec-
tion (“"ENGINE REMOVAL”).

Support engine with a jack.

Remove rear tiransaxle mount. Refer to EM section
("ENGINE REMOVAL”).

Remove lower bolts fixing transaxle to engine.

Lower transaxle with an A/T jack.

Installation

1.

Check drive plate runout.

CAUTION:
Do not allow any magnetic materials to contact the ring

gear teeth.
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER

BLOCK™).
If this runout is out of allowance, replace drive plate with ring

gear.

When connecting torque converter to transaxle, measure
distance “A” to be certain that they are correctly assembled.

Distance “A”:
15.9 mm (0.626 in) or more

AT-193
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REMOVAL AND INSTALLATION

4

AAT266A)

(® A/T to engine

& Engine to
AT

L
Q

17 SR20 models
OTF

SATE38A|

Installation (Cont’d)

3. Install torque converter to drive plate.
e With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.

4. Tighten belts fixing transaxle.

Tightening torque Bolt | g
Bolt No. N (kgfn, ft-c:b) Otmfr??it:) E
® 70-79 (7.1 - 8.1, 51 - 59) 55 (2.17)
) 70 -79 (7.1-8.1,51 - 59) 50 (1.97)
[©) 70-79 (7.1 - 8.1, 51 - 59) 65 (2.56)
@ 16-21(1.6-2.1,12 - 15) 35 (1.38)
® 16-21 (1.6 - 2.1, 12 - 15) 45 (1.77)

Reinstall any part removed.

©®~NO;

Adjust control cable. Refer to AT-190.
Check continuity of inhibitor switch. Refer to AT-84,

Refill transaxle with ATF and check fluid level.

Move selector lever through all positions to be sure that

transaxle operates correctly. With parking brake applied,
idle engine. Move selector lever through “N” to “D”, to “2”,
to “17 and “R” positions. A slight shock should be felt
through the hand gripping the selector each time the tran-

saxle is shifted.
10. Perform road test. Refer to AT-62.

AT-194



MAJOR OVERHAUL

Locations of Adjusting Shims, Needle Bearings,
Thrust Washers and Snap Rings

&l
Cuter diameter and color of thrust washers Outer & inner diameter of needle bearings
frem Outer diameter ltem Quter diameter | Inner diameter WA,
humber mm (in) Cotor numbar mm (in) mm (in} L
D 72.0 {£.835) Black 47.0 (1.860) | 32.0 (1.260)
a 78.5 (3.091) ac 3 35.0 (1.378) | 20.0 (0.787) =1
) 60.0 (2.362) | 42.0 (1.654) :
D) 60.0 (2.362) | 45.0 (1.772)
@) 47.0 (1.850) 30.0 {1.181) L
® 42.6 {1.677) | 26.0 (1.024) &
48.0 (1.890) | 33.5 {1.319)
] 55.0 (2.165) | 40.5 (1.594) B
&
a8 60.0 (2.362; | 40.0 {1.575)
FE
l‘ﬂ«'ﬁ
RS
(T

74,
1)
RS
BT
% @ Select proper thickness. Cuter diameter of snap rings
Item Quier diameter
Cuter & inner diamater of bearing race number mm {in) EL
and adiusting shims [0 142.0 {5.59)
item Quter diameter | Inner diameter @ 113.0 (4.45)
number mm (in) mm (in} @ 162.4 (6.39) 1557
48.0 (1.890) | 33.0 (1.299) @ 135.4 (5.33)
72.0 (2.835) | 61.0 (2.402} [O) 161.5 (6.36)
{@ 34.5 (1.358) | 26.1 (1.028) &) 126.0 (4.96)
@ 68.0 (2.677) | 60.0 (2.362) [6) 40.5 {1.594)

SATS73I
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MAJOR OVERHAUL

Qil Channel

Torque converter pressure
(Lock—up___released]

High clutch pressure
b Servo retease accurnulator shoulder pressure

Torque converter pressure Oil pump discharge hole \ \ ‘
{Lock-up released) Reverse clutch | \ Servo release accumulator back pressure
\ ressLre Reverse clutch | | {Reverse clutch pressure)
] P pressure \ ‘\ {
\ Qil pump ‘ Oil pump suction hole \

assembly

0_ﬁ]f-()il cooler tube (IN)
Torque converter pressure
A\ (Lock-up applied)
Serva 4th appiy chamber pressure
~~Serve 2nd apply chamber pressure

I™~Servo 3rd release
chamber pressure

l i
Torque converter Oil pump discharge hole f i

pressure !
{Lock-up applied) High clutch pressure =
L erse brake pressure
ow & rev P / N-D accumulator shoulder pressure
Overrun clutch pressure | | (Line pressure)
Forward clutch pressure N-D accumulator back pressure
{Servo 4ith apply chamber pressure)
TAccumilator back and shoulder
] ! pressure are shown as below.
Forward clutch pressure Oil eooler tube (IN) hole I'Back pressure shoulder pressure
Overrun clutch pressure ! ’J'—p i
\

Torgue canverter
pressure

{Lock-up applied)
Torque converter
pressure

{Lock-up released)

/ \ Oil pump discharge hole
/ \ Reverse clutch

Differential lubricant hole | pressure
Oil pump suction hole

Test port
forD, 2,1 Test port
positions for R position

AATY86
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MAJOR OVERHAUL

SEC. 311.313-327.381

G
WA
=
LG

‘sseuyony) sadoid 3oe|eg ¢
“Ajel wnasjousd Alddy
A1y Addy

‘wieeas Bupjooj Addy :
(-4 “w-Bn) ey

{a1-un “w-By) wey

Aquiasse dwnd 1O

J8a00 dwnd po

@H wNw Bul peag

(56-19°1'L-L0) .\@e
:;.E

(SL-eL1g- 81

sl seinQ

aw o yeys ndy; G0 / P
feas o
Buisnoy dwndg o /w\\@\\ ﬁuu\/
e m"a Buu-g (Y ﬂo Bu-o \@
|
V%

Jeab rauy)

l12-8l1 E ¥ wiys Buysnipe Buueeq

€3 =T = =7 = : =3
1] i &) = i - &= & 2 i = i =)

o ¥/H

G2l o8

Buisnoy Jsleauon -

(ev - €509 - %) 65 - v [r)]
1518AUOD anbiog /
- \\\

(&)
&
AN

aqn] Weduqn| jeiusLsagq

@) $74 6ui-0

di| e 23
Q [eas (10 3PS (BlUAIBYIG

/\} yoq jo pesny) (1 A
Y fez-o0z*ve- 2 oe-0z [
& uouid Isjawopasds

% {09~ €+ 2050} 8'9 - 6w [()]
e Sueaq apIs [eRUBLBHIO

1eaB aaup Jslawopsadg

ﬁ/i Jaysem 1sniyl Jeab spig
/.ﬁmm apIg
v“o uid yoonq

S
>

S T
Q@@ L0 -50)

h.mncu./

/3

1eab [eulq
417

Buuesq apis eguatay \s) =

wme feys ajew uowig
/ 1eab s1EW uolug

apis [enuateyig JBYSEM 18N 21BW UTUIg

{0s-6¢6'9-1'g) B9 - nmE\
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MAJOR OVERHAUL

SEC, 315 Snap ring a
Retaining plate &

¢ |

Snap ring §74
Return spring and spring retainer
Piston

Needla J

bearing P
Drive plate \

Front sun gear

Oil seal 23 AT
D-ring 39 GATE q “ Needle bezring ETH{F)
Reverse clutch drum oy Sy High clutch hub

Thrust washer w () /nap ring 39 o e
@ Refaining plate % e
Reverse clutch assembly FJ ©\ N -®

eedle bearing IR

/

_~""8nap ring Q / A
7

Return spring and ring retainer - Snap ring Q
_ Ol seal {GATED 7
D-ring Q @ @ J

Driven plate

-~
End bearing EFR(P)
®
Needle bearing 8 (P) Rear internal gear
Thrust washer BT (P)
Q Ferward clutch drum
Front planetary carrier Qvarrun clutch piston
e - - Spting mlalnahf Q
SRy i N

Qvaerrun clutch hub
Bearing race % B () Needilo bearing IEAR (F)
-~
ear planetary carriet ;
Ol seal 39
Thrust washer P
Low one-way clutch $nap ring 679 } s
orward c on
Dish plate
/Driven plate _3 Q

Drive plate
Piston ~, Forward one-way clutch .
High clutgh drum \ End beaFing Naedle bearing
Seal ring 6,9 TR P) @ Forward ctutch hub
Thrust washer
High clutch&_h Needhearing I (F) r‘_\ '
L \, _~Rear sun gear &
Needla bearing P D-ring €39
¢
Snap ring @ Oil seal 64
/

| ' ¥
Low ane-way| | Retaining plate \K‘_ Return spring
¢lutch front
planetary Snep ring Q
carrier and . Dish plate
rear /

/Drlven ptate

Cish plate

planatary
carrier
Rataining plate %
Snap ring Q (
} \ Retaining plate
Forward ¢lutch \ Drive plate
and overrun clutch
Retaining plate %
se brake - Apply ATF.

| Low & rever Snap ring 3¢ ETRE) : Apply petroleum jelly.

V * . Select proper thickness.

Piston

- Return spring and spring retainer

Snap ring Q

AAT2E3A
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MAJOR OVERHAUL

SEC. 310-311-312-314315.317-319

26 - 30 (2.7 - 3.1, 20 - 22
M Lt )\

Bearing - sice cover Fg(L)-
\

Snap ring #74 Oil level gauge \
\© Qutput shaft~ \\ Adjusting
\ K shirm %
Governor cap Seal ring 24 \ \ - -/gj“-‘"r
\ vl
ng

hS
s

4—7 O-ring Q CATEY /
(0.4-0.7,35-61) \© é .
‘ Lock nutézd
Zj:i‘;“"“ Ol chargi ‘/ ®/ T) 245 - 375
; pipe @@\ {25 - 28, 181 - 203)
Anchor end plnﬁﬁ’@q 4_“ _58 [ @\@\ \dler gear
Lock nut 8%4_551_)0 53, ( \\\\ ldler gear bearing CATFED
IDJ?;:; 32 7,25 - 20) ]| O-ring Q\ ; Adjusting shim ¥
. -7, _\® \I \a \ [ Bearing outer race
. Parking .
il seai (@]2.0 - 2.5 (0.20 - 0.28, 17 - 23)
acluator | :
b NG |

|
\\ %F]au-m

o e
/@ _AR0-24,14-17)
ey
\ Zf A Return
ﬁf - 5pring
~Parking shaft

Band servo trust washer
Band servo piston
D-rlngg CATED
OD servo return spring
- Spring retainer
) E-ring ‘:’
Q@ . / ~Servo piston
P

Needle bearing P S
Bearing retainer-\

s - 21

(1.6 - 21, 12 - 15)

Seal ring @@u &

2nd servo return spring
Band servo piston stem

!

Needle beari’lng R Z/

Snap ring g o

3/ 5 <
@Q - )I ) J \/‘, .

. L
- [ .
/r‘@ / -Brake band = T

)63 - 67 - /
64 - 6.8, Lo Beating outer race [

46 - 49) Bearing (ATE) Return spring 0il cooler—" .

T

% '
7 / O-ring ¢34 @\F@ \é tube L ] / retainer
Reduction pinion Servo release = {4.00-6.00, D-ting 5:’
P Washer &
gear ’ accumulator piston % ", / @% | 28.9-43.4} C?/ / @
- Washer £34 it @ '

Return spring

Sing #29 GiTE) -
) 39.2-58.8 X (4.4 - 5.8 \ \_ v
N-D accumulator piston (4.00-6.00, (0.45 - 0.58,; T ~
28.9-43.4) 39 — 50) ~ ~. 0D band servo
Gantrol val bl | Riston
ontrol valve assembly Clip - ‘
Gasket ﬁ' - l %ring 7/\ \Q
S & @ (O
Parking rod ,
Parking rod - oo . \E‘Iate Manual / Snap ring ‘:’
/ plate £0D servo
L h o ') piston retainer
Retaining pin QJ' € -~ Retalning
Ol seal #.4 n/ Pin #79

@7 -8 /& /

(0.7 — 0.9, 61 — 78}

Oil pan .
¢ N-m {kg-m, in-Ib) @64 - _f’gtem spring / £ Marual shaft
:D; : Nem [kg-m, ft-Ibj ’ {0.65 — 0.76, 56 - 66)4/

(L) : Apply locking sealant,
ATEY  Apply ATF.

. Apply petrcleum jelly.
: Select proper thickness.
: Adjustment is required.

4
2?1-@

AATO78
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DISASSEMBLY

1. Drain ATF through drain plug.

4
il
]

\%ﬂ D'UQ/

SATQOYD|

Drain tray

2. Remove torque converter.

SATO008D

3. Check torque converter cne-way clutch using check tool as
shown at left.

a. Insert check tool into the groove of bearing support built into
one-way clutch outer race.

b. While fixing bearing support with check tool, rotate one- way
clutch spline using flat-bladed screwdriver.

c. Check inner race rotates clockwise only. If not, replace
torque converter assembly.

Bend a wire and use
it as a check toal.

" Approx. 3.0 (0.118)
[Bend a 1.5 (0.059) dia.

Approx. 100 (3.94)

Approx.
15 (0.59)

Inner race

Unit: mm {in)
SATD09D

o . 4. Remove oil charging pipe and oil cooler tube.
fi = P ==
charging-~y L , —
Pipe \_i 7,@% Py .
"‘f_)—‘j}_ {EWM’;’?’ 1 Washer
R '//]*'." //f——j- | 4
P L!’f/’,_/ﬁ@wg‘)]g\ ‘
| ,//// T L’-—L/ J

E\/O-ring LT =

-
B
Washer {f\

g \-Oil cooler
Y tube

SATE86H

AT-200



DISASSEMBLY

5. Set manual shaft to “P” position.
6. Remove inhibitor switch.

i

SATO11D

7. Remove oil pan and oil pan gasket.

¢ Do not reuse oil pan bolts.

8. Check foreign materials in cil pan to help determine cause [EG
of malfunction. If the fluid is very dark, smelis burned, or
contains foreign particles, the frictional material (clutches,
band) may need replacement. A tacky film that will not wipe [-E
clean indicates varnish build up. Vamish can cause valves,

Drain bolt servo, and clutches to stick and may inhibit pump pressure.

e |f frictional material is detected, replace radiator after
repair of A/T. Refer to L.C section (“Radiator”, “ENGINE

SAT128E COOLING SYSTEM™).

9. Remove control valve assembly according to the following
procedures.

EA

R4

BR

a. Remove control valve assembly mounting bolts @&, and

©.

&R
=]

=I2)
5

ol
=1

AAT260A

AT-201



DISASSEMBLY

o=

|
Stopper ring S~ T'\H
7 \\ >

Terminal body
~_’ I

— harness

ol
AATZ62A

Manual valve

SATO17D

—Return
g/ spring

[T 00.1/

=\ T
Servo release accumulator piston
B0/ /
/ . - /
f p @Y, / / SATO19DA

f
i

N-D accumulator pisto

X"
ne

—

T TBAT20D

b. Remove stopper ring from terminal body.
c. Push terminal body into transmission case and draw out
solenoid harness.

10. Remove manual valve from control valve assembly as a
precaution.

11. Remove return spring from servo release accumulator pis-
ton.

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
compressed air.
15. Remove O-rings from N-D accumulator piston.
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DISASSEMBLY

16. Check accumulator pistons and contact surface of transmis-
sion case for damage.
17. Check accumulator return springs for damage and free @l
length.
Return springs:
Refer to SDS, AT-300. A

Contact surface

7z

Yo
= AGEOY
e e

o,
=

18. Remove lip seals from band servo oil port.

GL

T

19. Remove converter housing according 1o the following pro-
cedures.
a. Remove converter housing mounting bolts & and ®.

N
=

-
N

\
=
Ny
O3
! ‘-ﬁ
K
N
X
v

i
i)
=]

iI]:u

\‘g&@;
Be

\“-\

o7

RA&
b. Remove converter housing.
&7
A%
BT
: , L il
c. Remove O-ring from differential oil port.
EL

AT-203



DISASSEMBLY

SATO30D

KV38105480
(J34286)

— AAT4TT

=

Ok

s

=GN
.o \\\\/;)__\ Adjusting shim _.——
-\\ \', \\I,‘\:::“‘\\\.
Vﬁ L,l;;—o’:?.__. =
//‘ |
S

SAT132E

SAT133E

20. Remove final drive assembly from transmission case.

21. Remove differential side bearing outer race from transmis-
sion case.

22. Remove differential side bearing adjusting shim from trans-
mission case.

23. Remove differential side bearing outer race from converter
housing.

24. BRemove oil seal from converter housing using a screw-
driver.

e Be careful not to damage case.
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DISASSEMBLY

SAT134EA

" 8ATG35D

Bearing race
b Thrust washer:
o
,m__/‘au

SATO36D

25. Remove side oil seal from transmission case using a screw-

driver.

26. Remove oil tube from converter housing.

27. Remove oil pump according to the following procedures.

a.

b.

C.

Remove O-ring from input shaift.

Remove oil pump assembly from transmission case.

Remove thrust washer and bearing race from ocil pump
assembly.

AT-205
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DISASSEMBLY

v e
\\ e
Anchor end pin

: ‘VJJ\\ 7L

AN

==
40
(1.57)

—— V.

Unit: mm (in)
SAT034D

SATO40D

i\\.::-m
| e I
rJ:\:‘!}-V I
(FHE

t
% élnput shaft assembly
N

SAT041D

28. Remove brake band according to the following procedures.

a.

Loosen lock nut, then back off anchor end pin.
Do not reuse anchor end pin.

Remove brake band from transmission case.

To prevent brake linings from cracking or peeling, do
not streich 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 afier removing the brake
band.

Check brake band facing for damage, cracks, wear or
burns.

29. Remove input shaft assembly (high clutch) and reverse

a.

clutch according to the following procedures.
Remove input shaft assembly (high clutch) with reverse
clutch.

AT-206



DISASSEMBLY

b. Remove input shaft assembly (high clutch) from reverse
clutch.

Reverse cluich

@l
(1A
EM
SATG42D
@
¢. Remaove needle bearing from high clutch drum. LG
d. Check input shaft assembly and needle bearing for damage
or wear. B
FIE
GlL
SATO43D)
V4
& Needle bearing 30. Remove high clutch hub and needle bearing from transmis- L
W‘ High clutch hub sion case. )
= Wz 31. Check high clutch hub and needle bearing for damage or
e wear.
R
Crt—@#\yi—};ﬁg,gl Llﬁ 1 xj = 5
;i;—//% K /@;\5@ B
ISV (N AR R aaifeh S\ o))
[ uﬁﬁfgg_“%ig; s e Rifhy
B S SATO44D
, . bR
Front 32. Remove front sun gear and needle bearings from transmis-
sun gear sion case.
Needle 33. Check front sun gear and needle bearings for damage or g7
bearing .
wear.
SATS79D
RA
34. Remove front planetary carrier assembly and low one-way
clutch according to the following procedures.
a. Remove snap ring using a screwdriver. =1l
o

AT-207



DISASSEMBLY

Front planetary carrier3

[T \ '/ Low one-way clutch
}ﬁ)? \\ \’j{ ﬂfﬁ“\\\ SAT047D

Low one-way clutch

Unlack
SATQ48D)

Front planetary carrier

Ve

Needle bearing
SAT049D

Clearance

et

SATO51D!

b. Remove front planetary carrier with iow one-way clutch.

¢c. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

d. Remove low cne-way clutch from front planetary carrier by
rotating it in the direction of unlock.

e. Remove needle bearing from front planetary carrier.

f. Check front planetary carrier, low one-way cluich and
needle bearing for damage or wear.
g. Check clearance between pinion washer and ptanetary car-
rier using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds
allowable limit.

35. Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

a. Remove rear planetary carrier assembily from transmission
case.

AT-208



DISASSEMBLY

b. Remove rear sun gear from rear planetary carrier.

Rear planetary
carrier .
@l

Rear sun gear -
A
Er
SATO52D
. . LG
c. Remove needle bearings from rear plansetary carrier assem-
g?/% MNeedle bearing bly
, ' EG
| Rear planstary
carrier
FE
Needle bearing GL
= SAT053D
AT

d. Checkrear planetiary carrier, rear sun gear and needie bear-
ings for damage or wear.
e. Check clearance between pinion washer and rear planetary
carrier using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in) =
Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds [g
allowabie limit.

Clearance

SATO54D

36. Remove rear internal gear from transmission case.

Rear internal
e
gear T

N FS
O
_ lﬁg}’k/
= EN
: 3/ [
T2 aATossD
A&
37. Remove needle bearing from rear internal gear.
e Check needle bearing for damage or wear.
EL

> Rear internal gear Y

SAT056D
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DISASSEMBLY

38. Remove forward clutch assembly from transmission case.

Forward clutch

39. Remove thrust washer from transmission case.

40. Remove output shaft assembly according to the following
procedures.
a. Remove side cover bolts.

s Locating
pin

SATO59D)

b. Remove side cover by lightly tapping it with a soft hammer.

e Be careful not to drop output shaft assembly. It might
come out when removing side cover.

¢. Remove adjusting shim.

SAT440D

AT-210



DISASSEMBLY

d. Remove output shaft assembly.

e If output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

Soft
hammer

e. Remove needle bearing.

FA,

41, Disassemble reduction pinion gear according to the follow-

ing procedures.
a. Set manual shaft to position “P” to fix idler gear. ST
b. Unlock idler gear lock nut using a pin punch.

c. Remove idler gear lock nut.
e Do not reuse idler gear lock nut.

SATO61D
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DISASSEMBLY

ST27180001
(J25726-A)
=

AAT480

Adjusting
shim

SAT310G

SATOE5D

Parking actuator
support \g‘w‘y"s
5

SATO66D)

d. Remove idler gear with puller.

e. Remove reduction pinion gear.
f. Remove adjusting shim from reduction pinion gear.

42. Remove return spring from parking shaft using a screw-
driver.

43. Draw out parking shaft and remove parking pole from trans-
mission case.
44. Check parking pole and shaft for damage or wear.

45. Remove parking actuator support from transmission case.
e Check parking actuator support for damage or wear.
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DISASSEMBLY

46. Remove revolution sensor from transmission case.

RIA

W

Revolution
sensor SATENG

LG

EG

FE

ek

M

AT-213



REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. 319 []6.4-7.5Nm

—
{0.65 - 0.76 kg-m,
56 — 66 in-lb) 2
Oil seal Q\ Detent spring - iS\
' &
PO
‘/\\‘\ < k@\‘ I,
/ - ~ F\?\
o T Tl T
T \\lll\-\_‘ \‘\
o \\\I\ T \\
! .
x fﬁ} \/"//\ - T T
N1 N .
I ’ — Retaining pin
\ Retaining DinQ/ ‘\‘r/ \ N . ﬁ/ etaining pi @

\' Parking rod

Parking rod plate ) \

Retaining pin 8\\\\ -~ ! ; J - / 3

£
I “Manual
P shaft

: Apply ATF. Q- Manual plate

Y
/

///

- / /
o

AAT706

REMOVAL
1. Remove detent spring from transmission case.

SAT313G

2. Drive out manual plate refaining pin.

3. Drive and pull out parking rod plate retaining pin.
4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.
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REPAIR FOR COMPONENT PARTS
Manual Shaft (Cont’'d)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission

case. @l

SATO49F

8. Remove manual shaft oil seal.

6L

Y

INSPECTION
e (Check component parts for wear or damage. Replace if
necessary.
F&
R
ER
INSTALLATION
1. Install manual shaft oif seal.
e Apply ATF to outer surface of oil seal. ST
BT
(I,
2. Install manual shaft and manual plate.
: EL
»
] 1B
Manual shaft
SATG10H

AT-215



REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont’d)

3. Align groove of manual shaft and hole of transmission case.
4. Instali manual shaft retaining pin.

ST25710000 /c\

— (J25689-A) —1{/(?\

Y Kv32101000
(J25689-A)

s

AATABT
©3(] 5. |Install parking rod to parking rod plate.
N~ 6. Set parking rod assembly cnto manual shaft.
Parking rod plate
—
5 -
View A
A /M
WA
Parking rod
R0
\ l\nManual shaft
; 2 NN
View A S SATO78D)
Retaining pin 7. Drive in mlanual plate retaining pin and parking rod plate
Manual plate retaining pin.
and parking ST23540000
I {rod plate 125689-A)
- _R 5-6 mm
{}\. 0.24 in)

ST23540000 =\
- {J256B9-A} == \
R W AAT485

8. Install detent spring.

SAT33G
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313

W7 11Nm !
{0.7 - 1.1 kg-m,
&1 - 95 in-lb) y
0
i A

- Qil pump cover

. Seal ring Q(P

Oil pump housw‘ng/

O-ring 624 ] //

Zon seal bud (ATF>

“ Quter gear

\ Inner gear
. Apply ATF.

@ : Apply petroleum jelly.

SATGIBHA

SAT699H

SATO91D

Inner gear - .
Cuter gear
(&
|
F_

Qil pump housing

SATO92D

DISASSEMBLY
1. Remove seal rings.

2. Loosen bolts in numerical order and remove oil pump cover.

3. Remove inner and outer gear from oil pump housing.

AT-217
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REPAIR FOR COMPONENT PARTS

SAT093D

SAT094D)

Dial gauge
/

Span [180¢ mm

(7.09 in)]

Ol pump
housing

*

o

Inner gear gear

*: Measuring points

SAT095D

Oil Pump (Cont’d)

4. Remove O-ring from oil pump housing.

5.

Remove oil pump housing oil seal.

INSPECTION

Oil pump housing, oil pump cover, inner gear and
outer gear

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 range.
Standard clearance:
0.02 - 0.04 mm (0.0008 - 0.0016 in)
If ¢clearance is less than standard, select inner and outer
gedar as a set so that clearance is within specifications.
Inner and outer gear:
Refer to SDS, AT-297.
If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.

AT-218



REPAIR FOR COMPONENT PARTS
Qil Pump (Cont’d)

e Measure clearance between outer gear and oil pump hous-
ing.
/ _ Standard clearance: &l
0.08 - 0.15 mm (0.0031 - 0.0059 in) e
Allowable limit:
0.15 mm {0.0059 in) 0iA
s [f not within allowable limit, replace whole oil pump assem-
bly except oil pump cover.

ER
SATO9ED
. LE
Cloarance Seal ring clearance -
e |[nstall new seal rings onto oil pump cover.
e Measure clearance between seal ring and ring groove. ES
f Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit: FE
Q//l Seal ring 0.25 mm (0.0098 in)
=2 e [f not within allowable limit, replace oil pump cover assem-
bly. &L
SATO9YD)|
~1 ASSEMBLY i
// 1. install oil seal on oil pump housing.

] - ST33400001 Fd@\“
{J26082)
éj Qa_,::y §‘ D'ﬂ
SAT922D
2. Install O-ring on oil pump housing.
e Apply ATF to O-ring.
8r
RS
BT
SAT093D

3. Install inner and outer gears on oil pump housing.

Inner gear
@ e Take care with the direction of the inner gear.

QOuter gear - !
@ /
S [[B)S

SAT092D

AT-219



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

4. Install oil pump cover on oil pump housing.

a. Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembiy
on oil pump housing assembiy, then remove masking tape.

b. Tighten bolts in numerical order.

SATI01D

5. Install new seal rings carefully after packing ring groove with
petroleum jelly.

e Do not spread gap of seal ring excessively while install-
ing. It may deform the ring.

SATEI9H
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

i
(6 pieces)

)] :N-m fkg-m, in-to)
AATE81
(1) Solenoid valve assembly (9 Separating plate (7 Steel ball
(@ O-ring Lower separating gasket Controf valve upper body
@ Clip (1) Stesl ball Check ball
@ Terminal body @ Controi valve inter body Oil cooler relief valve spring
(5) Control valve lower body (3 Pilot filter @) O-ring
(8) Oil strainer Upper inter separating gasket @2 Line pressure solenocid valve
(7) Support plate (19 Separating plate spring
Lower inter separating gasket Upper separating gasket

DISASSEMBLY
e Disassemble upper, inter and lower bodies.
Bolt length, number and location:

Bolt symbol @ © @ @ ®

Bolt length “¢” mm(n)| 135 | 58.0 | 40.0 | 86.0 | 33.0 | 78.0
@IEE ) (0.531) | (2.283) [{1.575) |{2.598) | (1.299) |{3.071)

Number of bolts 8 3 8 11 2 2

F: Reamer bolt with nut

AT-221
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

Lower bady

Bolt (F)
Bolt {E) C
M S
] i ___l\ Inter body
Y—Y section ﬂ_(\ Upper body
{

Z—2Z section

SAT315G

o a. Remove bolts &), @ and ), and remove oil strainer from
Qil strainer control valve assembly.

SATO83F|
b. Remove solenoid valve assembly and line pressure sole-
Sclencid valve assembly noid valve from control valve assembly.
o Be careful not to fose the line pressure solenoid valve
spring.
SAT316G

c. Remove O-rings from solenoid valves and terminal body.

&Y
&

O-ring Line pressure solenoid
valve SAT317G
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts @), © and

A,

=

B & SATOB4F

e. Remove lower body from inter body.

———Infer body
ol
Upper body e

SAT432D

Ml
f. Turn over lower body, and accumulator support plates. b

Accumulator :
n suppart plate
\

=4,
[
. Lower body R4
Inter & upper bodies
SAT109D
- e . . EU’—D&
B Check ball L g. Remove bolts (E), separating plate and separating gaskets
et al lhe pressure
refief valve A from lower bOdy

h. Remove steel balls and relief valve springs from lower body. g
e Be careful not to lose steel balls and relief valve
springs.

spring

Section A—A BT
SAT110D
TR
mter body i. Remove inter body from upper body. e
j.  Remove pilot filter, separating plate and gaskets from upper
bodly. EL
1D

Separating [P
plate and-"
gaskets

Upper body

SATO85F
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REPAIR FOR COMPONENT PARTS

SAT318G|

SATI9G

AATI83

SAT321G

Ofl strainer

SAT115D

Control Valve Assembly (Cont’d)

k. Check to see that steel balls are properly positioned in inter
body and then remove them.

o Be careful not to lose steel balls.

I.  Check to see that steel balis are properly positioned in
upper body and then remove them.

e 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.

¢ Check to see that retainer plates are properly positioned in
upper body.

Qil strainer
e Check wire netting of oil strainer for damage.
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REPAIR FOR COMPONENT PARTS

Overrun clutch solenoid valve

YTorque converter clutch solenoid valve
! \ YShiﬂ solenoid valve A

Shift solenoid

Line pressure —

solenoid valve SAT322G

D {Coil outer
diameter)

¢ {(Length)

SAT138D)

SAT319G
Upper inter
separating
gasket
Separating
L o, plate
Upper
saparating
gashet
SATO7ZF
Separating .
plate & :
asket gn = -
g . 5=
'~ Reamer bolt @
' Upper body
Reamer
bolt (F)
Washer
SATO73F

Control Valve Assembly (Cont’d)

Shift solenoid valves A and B, line pressure solenoid
valve, torque converter cluich solenoid valve and

overrun clutch solenoid valve

e Measure resistance. Refer to AT-135.

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 (1.6701) 8.0 {0.315)

ASSEMBLY
1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Instail steel balls in

their proper positions.

b. Install upper separating gasket, upper inter separating gas-
ket and upper separating plate in order shown in illustration.

e Always use new gaskets.

c. Install reamer bolts (F) from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets

as a seat.

AT-225
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

d. Install pilot filter.

Pilot filter

SATO74F

e. Place inter body as shown in the illustration. Install steei
balls in their proper positions.

f. Install inter body on upper body using reamer bolts (F as
guides.
¢ Be careful not to dislocate or drop steel balls.

SATO76F

g. Install steel balls and relief valve springs in their proper

k ball Li iy f
Check ball Line pressure positions in lower body.

spring

SATI10D

h. Install lower separating gasket, inner separating gasket and

Lower separating lower separating plate in order shown in the illustration.
gasket

Lower separating
piate

Lower separating
gasket

SATO77F
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)
Instali bolts (E) from bottom of iower body. Using bolt & as

Support plate i.

= - _ guides, install separating plate and gaskets as a set.
7 |- Install support plates on lower body. 2

= |Separating

" | plate & gaskels
A
EM

SATO78F

LG

k. Install lower body on inter body using reamer bolts ® as
guides and tighten reamer bolts ) slightly.

Lower body E@

FE
Inter and
upper bodies @L
AATE36
. . : T
2. Install O-rings to solenoid valves and terminal body.
Solenoid valve assembly Terminal body ® Apply ATF to O-I'ings_

A
\f o / @ D‘,'éu
NG ine pressure sclenoid
valve SAT37G
3. Install and tighten bolts.
Bolt length, number and location:
8T
Bolt symboi @ © @ @ @
Bolt length “¢” mm(in)| 135 | 58.0 | 440 | 660 | 330 | 780  _ e
B (0.531) [(2.283) [(1.732) |(2.598) |(1.299) | (3.071) RS
Number of bolis 6 3 6 11 2 2
BT
EL
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

Lower body

Bolt {F)
Balt (E)
n
7 =
| \ Inter body
— = ]
Y—Y section ]_[ \_(\‘ Upper body
4

Z2—2Z section

SAT315G

a. |Install and tighten bolts to specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)

SATOB1F|

b. Instali soiencid valve assembly and line pressure solfenoid
Selenoid valve assembly valve to lower body.

Line pressure .
solenold valve Pom— Yt
SATI16G

c. Remove reamer bolts (F) and set oil strainer on control valve
assembly.
d. Reinstall reamer bolts ) from lower body side.

SAT323G
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

T e. Tighten boits @), ©, @ and () to specified torque.
Oil strainer :7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)
Gl
MA
(i) E[Mﬂ
:
SATOB3F|
f. Tighten bolts (B to specified torque. LG
: 3.4 - 4.4 N'm (0.35 - 0.45 kg-m, 30.4 - 39.1 in-Ib)
EG
FE
GL
SATOB4FA
MIT

FA

Ria\
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REPAIR FOR COMPONENT PARTS

SEC. 317

Numbers preceding valve springs correspond with those shown in SDS table on page AT-295.

Control valve upper body
Return spring

Overrun clutch reducing valve
Plug

Retainer plate

Torque converter relief valve
Return spring

Retainer plate

Torque converter clutch contro!
vaive

Return spring

@ @EOEEEEEE

®

OCEROPE®

Control Valve Upper Body

Plug

Retainer plate

1-2 accumulator valve
Return spring

Plug

Retainer piate

Pilot valve

Retumn spring
Retainer plate

1-2 accumulator retainer plate
Return spring

AT-230

Apply ATF to all components before
installation.

@)
@
@
@
@
@

AATS24

1-2 accumulator pisten
Plug

Retainer plate

Return spring

1st reducing valve
Plug

Retainer plate

2-3 timing valve
Retainer plate



REPAIR FOR COMPONENT PARTS

SAT321G

ﬂ_ e

/\}k Retainer plate
{ i

Screwdriver
SAT136D

SAT137D

D (Coil outer
diameter)

|'..._ -

¢ {Length)

SAT138D

Control Valve Upper Body (Cont’d)
DISASSEMBLY

1. Remove valves at retainer plates.
¢ Do not use a magnetic “hand”.

a. Use a screwdriver to remove retainer plates.

b. Remove retainer plates while holding spring, plugs or
sleeves.

e Remove plugs slowly to prevent internal parts from
jumping out.

c. Place mating surface of valve body face down, and remove
internal parts.

¢ If a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve spring
e Measure free length and outer diameter of each vaive
spring. Also check for damage or deformation.

Inspection standard:
Refer to SDS, AT-295,
e Replace valve springs if deformed or fatigued.

Control valves
e Check sliding surfaces of valves, sleeves and plugs.

AT-231
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REPAIR FOR COMPONENT PARTS

SAT139D)

Screwdriver

SATI41D

A - .
2
| e
% . Sl > k AR
e S
Retainer oy %Q//
plate . 1-2 accurnulator
G retainer plate
' Return spring
[ "7 1-2 accumulator piston
ﬂ - Plug

*- Retairer plate SAT142D

Retainer plate

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.

¢ Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions.

1-2 accumulator valve

¢ Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body.
¢ [nstall return spring, 1-2 accumulator piston and piug.

2. |Install retainer plates
e |Install retainer plate while pushing plug or return spring.
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REPAIR FOR COMPONENT PARTS

SATOS6EF)

Control Valve Upper Body (Cont’d)

Retainer plate

Unit: mm {in)
Name of control valve Length A Length B

Pilat valve 21.5 (0.58486)
1-2 accumulator vaive

38.5 (1.518)
1-2 accumulator piston vaive
1st reducing valve 21.5 (0.846)

6.0 (0238 ——

Qverrun clutch reducing valve 24.0 (0.945)
Torque converter relief valve 21.5 (0.846)
Torque converter cluich control vaive 28.0 (1.102)
2-3 timing valve 21.5 (0.846)

e Install proper retainer plates.

AT-233
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

SEC. 317 ﬁ@
5 !

N

ﬁ 5\ | |
> e |

Apply ATF to alf components @ '

before installation, |

AAT946

Numbers preceding valve springs correspond with those shown in SDS table on page AT-295.

(1) Control valve lower body (2 Pressure modifier valve @3 Plug

(2 Return spring 3 Plug Retainer plate
(3) Shift valve B Manual valve @3 Return spring
(@) Plug (19 Pressure regulator valve Accumulator control valve
(5) Retainer plate Return spring @9 Plug

(®) Retainer plate (19 Spring seat Retainer plate
(@) Return spring Plug @9 Shift valve A
Piston Sleeve Return spring
(@ Parallel pin @9 Retainer plate @1 Retainer plate
Sleeve @) Return spring @2 Return spring
@ @

Return spring Overrun clutch control valve

AT-234



REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)

DISASSEMBLY
Remove valves at retainer plate.
For removal procedures, Refer to AT-231. @l
it
(EM
AATI83
LG
INSPECTION
. Valve springs R
Q . I\,
‘g‘:] e Check each valve spring for damage or deformation. Also ~~
3% measure free length and outer diameter.
%E ' Inspection standard: EE
kel
- Refer to SDS, AT-295.
¢ Replace valve springs if deformed or fatigued.
& (Ltength) Control valves L
e Check sliding surfaces of control valves, sleeves and plugs
SAT138D for damage.
(T
ASSEMBLY
¢ Install contro! valves.
For instaliation procedures, refer to AT-232.
[,
RA
AATO83
o Retainer plate
- Unit: mm (in)
@
] Name of control valve and plug Length A Length B Type ST
Pressure regulator valve
= Accumulator control valve RS
Shift valve A 6.0 (0.236) | 28.0 (1.102) |
] TYPE II Overrun cluich control valve BT
TYPE L Pressure modifier valve
SATO89F -
Shift valve B — — ] HIA
¢ Install proper retainer plates.
EL
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REPAIR FOR COMPONENT PARTS

Reverse Cluich

SEC. 315
Snap ring
‘7 Retainer plate %

Oriven plate

Drive plate

Y Driven plate

Snap ring Q A -
T\ Retaining platetv\ /\ Q
\,‘ s \ Oil seal b34
L-D-ring o
\ \— Spring retainer

"\ pish plate \_
Snap ring Q
\ % : Select proper thickness.
. Drive plate CATE) * Apply ATF.
AAT682
DISASSEMBLY

1. Check operation of reverse clutch.

a. Install seal ring onto drum support of oil pump cover and
install reverse clutch assembly. Apply compressed air to oil
hoie.

b. Check to see that retaining plate moves to snap ring.
c. |If retaining plate does not contact snap ring:
e D-ring might be damaged.
e Qil seal might be damaged.
e Fuid might be leaking past pisten check ball.
SAT155D
2. Remove shap ring.
3. Remove drive plates, driven plates, retaining plate, and dish

plates.

SAT1560

AT-236




REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)
4. Set Tool on spring retainer and remove snap ring from

131285 and reverse clutch drum while compressing retumn springs.
J34285-87) ¢ Set Tool directly above springs. &l
¢ Do not expand snap ring excessively.

5. Remove spring retainer and return springs.

e
AATABG
¢ Do not remove return springs from spring retainer.
pring retainer
FE
eL
SAT301E
T

6. Remove piston from reverse clutch drum by turning it.

P&

7. Remove D-ring and oil seal from piston.

I‘! ST
B (4
s ”
/Ptston E}T
/, D-rfng A8 Qit seal
SAT138E
(2
INSPECTION
Reverse clutch snap ring, spring retainer and return Bl
springs -
e Check for deformation, fatigue or damage.
e Replace if necessary. I

¢ When replacing spring retainer and return springs,
replace them as a set.
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT162D

SAT1630D

Check air does not flow
through ball hoie.

SAT164D

@ T Apply ATE.

Cil seal B34 (ATE)

SAT160DA

SAT159D

Reverse Clutch (Cont’d)
Reverse clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in)
e |f not within wear limit, replace.

Reverse cluich dish plates

e Check for deformation or damage.
e Measure thickness of dish plate.

Thickness of dish plate “t”: 2.8 mim (0.110 in)
e |f deformed or fatigued, repiace.

Reverse clutch piston

& Make sure check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure that there is no air leakage.

e Apply compressed air to oil hole on return spring side to
make sure air leaks past ball.

ASSEMBLY
1. Install D-ring and oil seal on piston.
e Take care with the direction of the olil seal.

e  Apply ATF to both parts.

2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.
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REPAIR FOR COMPONENT PARTS
Reverse Cluich (Cont’d)

3. Install return springs and spring retainer on piston.

Spring
retainer
@i

Piston Ht"” L@l\

El

SAT1680
. . . . . G
31103200 4. Set Tool on spring retainer and install snap ring while com- LG

(J54285A and pressing return springs.

J34285-87) e Set Tool directly above return springs. BE
FE
GL

AAT489

5. Install drive plates, driven plates, retaining plate and dish
plates.

e Do not align the projections of any two dish plates.
o Take care with the order and direction of plates.

L@w\."&'\‘
SAT170D
6. Install snap ring.
s St
Screwdriver
BT
SAT156D
- , HA
Feolar qauqe 7. Measure clearance between retaining plate and snap ring.
eeeree If not within allowable limit, select proper retaining plate.
Snap ring ooy Specified clearance: Bl
\“ Standard: 0.5 - 0.8 mm (0.020 - 0.031 in)
o TS oy Allowable limit: 1.2 mm (0.047 in)
= Retaining plate: Refer to SDS, AT-296. oK

\

Retaining plate

— SAT174D
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

Qil pump assembly

8. Check operation of reverse clutch.
Refer to AT-2386.

SAT173D

High Clutch

SEC. 215

For the number of cluich sheels (drive plates and driven plates),

refer to the below cross-section.

\— Input shaft assembly

Driven plate
| {High clutch drum)
“Piston
Reatainin
e L0l seal ¥4 CATED

plate % it

D-ring 474 GRTE>
Spring retainer
Snap ring ‘:’
Drive plate
Retaining
plate &
Snap ring "‘
. Snap ringJ

— (‘\I . .

EA P l Apply petroleum jelly. Orive plateJ

CATE> . Apply ATF.

* : Select proper thickness.
AATZ212A
DISASSEMBLY

Nylon cloth

Check operation of high clutch.

Apply compressed air to oil hole of input shaft.

Stop up a hole on opposite side of input shaft.
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.

e e PO T @ P

SAT176D
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REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

2. Remove seal rings from input shatt.

Input shaft
Seal ring MJ’Z&
4,
[ERE
SAT177D
3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.
Screwdriver B B
=20
_—8nap ring HE
CL
SAT178D
. . . . T
KV31103200 5. Set Tool on spring retainer and remove snap ring from high
(J34285A clutch drum while compressing return springs.

and J34285-87) e Set Tool directly above springs.

e Do not expand snap ring excessively.
6. Remove spring retainer and return springs. 5

AATESEI

¢ Do not remove return spring from spring retainer.

=gl
@

ET

SAT302E

7. Remove piston from high clutch drum by turning it.

\—_\ ; SAT1890
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REPAIR FOR COMPONENT PARTS

SAT139E

Facing

Core plate

SAT162D

flow through
ball hole.

Check air flows

through ball
hale.  SAT188D

Input shaft

SAT187D

High Clutch (Cont’d)

8. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return

springs

o Check for deformation, fatigue or damage.

¢ Replace if necessary.

¢ When replacing spring retainer and return springs,
replace them as a set.

High clutch drive plates

o Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e |f not within wear limit, replace.

High clutch piston

e Make sure check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side to
make sure air leaks past ball.

Seal ring clearance
¢ Install new seal rings onto input shaft.
& 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 wear limit, replace input shaft assembily.
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

ASSEMBLY
1. Install D-ring and oil seal on piston.
o Take care with the direction of the oil seal. Gl

s Appiy ATF to both parts.

2. Instali piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

SAT188D

MT

3. [Install return springs and spring retainer on piston.

f~— Spring
retainer

R
SAT191D
V31103200 4. Set Tool on spring retainer and install snap ring while com-
(J34285-A pressing return springs.
and J34285-87) | & Set Tool directly above return springs. §7
Snap ring
ET
AATEB3
) . . ] ) [,
e Do not align snap ring gap with spring retainer stopper.
EL
o

SAT193D
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REPAIR FOR COMPONENT PARTS

Screwdriver

SAT195D

SAT199D

Nylon cloth

SAT196D,

Apply petroleum jelly

SAT197D

P

Tape

paper

SAT198D

High Clutch (Cont’d)

5. Install drive plates, driven plates and retaining plate.
Take care with the order and direction of plates.

6. Install snap ring.

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard: 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit: 2.6 mm (0.102 in)
Retaining plate:
Refer to SDS, AT-296.

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-240.

9. Install seal rings to input shaft.
¢ Apply petroleum jelly to seal rings.
s Rolf paper around seal rings to prevent seal rings from

spreading.
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch

SEC. 315 D

{1} Snap ring
(@) Retaining plate ¥

(/D“

(3) Drive plate

Overrun
clutch

Forward chutch

@ Driven plate 5

(@ Dish plate

Driven
plate

Retaining plate* Driven plate

Dish plate /3}
\
Snap ring b3¢ L/(Drive plate/
Fletalnsng plate*
\\ N Snap Fing Q/ -

- / Forward clutch

plate

3}6@

Drlve plate

>@ 2

Hole for forward
clutch inspection

/ \ clutch drum
Oil seal #34 CATE>
n ing 429 GGTE>
( Ay Forward clutch piston
W oY \
Snap ring Q 3:?;:1% D-ring Q-\— Oil seal Q@ *  Select proper thickness.
Spring Return spring* =, TEY  Apnly ATF
retainer piston @ PRy . AATES4
DISASSEMBLY

1. Check operation of forward clutch and overrun clutch.
a. Install bearing retainer on forward clutch drum.

b. Apply compressed air to oil hole of forward clutch drum.
¢. Check to see that retaining plate moves to snap ring.

1D

Bearing
retainer
SAT20
Hole for overrun
% t clutch inspection
Bearing
retainer

SAT202D

If retaining plate does not contact snap ring:
D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

o0 0

AT-245
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REPAIR FOR COMPONENT PARTS

SAT203D

SAT2040

and J34285-87)

Snap ring

AATBEE

~ Forward clutch

piston
SAT215D)

Forward Clutch and Overrun Clutch (Cont’d)

2. Remove snap ring for forward clutch.
3. Remove drive plates, driven plates, retaining plate and dish

plate for forward clutch.

4. Remove snap ring for overrun ciutch.
5. Remove drive plates, driven plates, retaining plate and dish

plate for overrun clutch.

6. Set Tool on spring retainer and remove snap ring from for-

ward clutch drum while compressing return springs.
Set Tool directly above return springs.

e Do not expand shap ring excessively.
7. Remove spring retainer and return springs.

8. Remove forward clutch piston with overrun clutch piston

from forward clutch drum by turning it.

9. Remove overrun clutch piston from forward clutch piston by

turning it.
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

10. Remove D-rings and oil seals from forward clutch piston
and overrun clutch piston.

Gl

]
@ D-ring Jelif
Q Forward clutch piston
D-ring Oil seal =l
Overrun
clutch piston SAT14DE
INSPECTION o
Snap rings and spring retainer .
e Check for deformation, fatigue or damage. EC
EE
€L,
!
Forward clutch and overrun clutch return springs i
i ® Check for deformation or damage.
8 ¢ Measure free length and outer diameter.
o5 Inspection standard:
g2 Refer to SDS, AT-297. )
o5 ® Replace if deformed or fatigued. A
¢ {Length) a4,
SAT138D
. B
Forward clutch and overrun clutch drive plates :
Thickness e Check facing for burns, cracks or damage. )
. e Measure thickness of facing. 8T
Facing Thickness of drive plate:
Forward ciutch ~
Standard value: 1.8 mm (0.071 in) &S
Wear limit: 1.6 mm (0.063 in)
Core plate Overrun clutch -
Standard value: 1.6 mm (0.063 in) i
Wear limit: 1.4 mm (0.055 in)
saTie2D| e  |f not within wear limi, replace. i
Forward clutch and overrun clutch dish plates "
¢ Check for deformation or damage.
e Measure thickness of dish plate. EL
Thickness of dish plate “t”:
t Forward clutch: 2.5 mm (0.098 in) i
Overrun clutch: 2.15 mm (0.0846 in) [0
e [f deformed or fatigued, replace.
SAT163D
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

)z Forward clutch drum
v\“\ - \ e Make sure 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.
e Apply compressed air to oil hole from inside of forward
clutch drum. Make sure there is no air leakage.

)

Check air flows

Check air does not flow
through ball hole.

through ball hole.

SAT213D)

Overrun clutch piston

e Make sure check balls are not fixed.

® Apply compressed air 1o check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side. Make
sure air leaks past ball.

= Check air flows
Check air does not flow through ball hole.

through ball hole. e SAT2{2D
- Appw ATF. g Qil seal ASSEMBLY l . .
hd @ 1. Install D-rings and oil seals on forward clutch piston and
overrun clutch piston.
e Take care with direction of cil seal.
¢ Apply ATF to both paris.
~rm963@
Forward clutch plston
D Oil seal
-ring
0verrun 8
clutch piston SAT208DA

2. Install overrun clutch piston assembly on forward clutch pis-
ton while turning it slowly.
¢ Apply ATF to inner surface of foerward clutch piston.

Forward clutch
piston
SAT215D

3. Install forward clutch piston assembly on forward clutch
drum while turning it slowly.

e Apply ATF to inner surface of drum.

At SAT2160
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

4. Align notch in forward clutch piston with groove in forward
. clutch drum.
Cut-out in forward

clutch piston @H

Center —

5. Install return spring on piston.
Spring 6. Install spring retainer on return springs.

retainer E@

Return
spring

7. Set Tool on spring retainer and install snap ring while com-
— pressing return springs.
¢ Set Tool directly above return springs.

KV31103200
{J34285-A
and J34285-87)

e
EA,
Snap ring
BA&
AATEBS
. . . . . BIR
e Do not align snap ring gap with spring retainer stopper.
Stopper %T
RS
8T
SAT220D I3
U
8. install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.
I 9. Install snap ring for overrun clutch. BL
(S

SAT204D
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REPAIR FOR COMPONENT PARTS

Snap ring

Retaining
plate
SAT227D

SAT203D

Feeler
gauge

SAT228D

Hole for forward
clutch inspection

Bearing
retainer

SAT201D

Hole for overrun
clutch inspection

Bearing
retainer

SAT202D

Forward Clutch and Overrun Clutch (Cont’d)

10. Measure clearance between overrun clutch retaining plate
and snap ring.
It not within allowable limit, select proper retaining plate.
Specified clearance:
Standard: 1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit: 2.0 mm (0.079 in)
Overrun clutch retaining plate:
Refer to SDS, AT-296.

11. Install drive plates, driven piates, retaining plate and dish
plate for forward clutch.

Take care with the order and direction of plates.

12. Install snap ring for forward clutch.

13. 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-296.

14. Check operation of forward clutch.
Refer ta AT-245.

15. Check operation of overrun clutch.
Refer to “DISASSEMBLY” in “Forward Clutch and Overrun

Clutch”, AT-245.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315

Retaining plate Driven plate

Retaining plate

Snap ring
Driven plate
(i)
gl i
Drive plate LljDish plate EM
Driven plate
Retaining plate
Driven plate Piston LG

Retaining plate %

Snap ring Q;\ \— Oil seal Q @

Do €39 CGTE
Spring retainer

Snap ring @ FE

*  Select proper thickness.

- Dish plate
@ : Apply ATF.

. CL
Drive plate
AATEBE
DISASSEMBLY T
1. Check operation of low & reverse brake.
a. Apply compressed air to 0il hole of transmission case.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring:
e D-ring might be damaged. (B
e Qil seal might be damaged.
o Fluid might be leaking past piston check ball.

B

2. Stand transmission case.
3. Remove snap ring.
4. Remove drive plates, driven plates, retaining plate from g3
transmission case.
B
BT
A

5. Set Tool on spring retainer and remove snap ring while
compressing return springs.

e Set Tool directly above return springs. EL

¢ Do not expand snap ring excessively.

6. Remove spring retainer and return springs. e
1

Kv31103200
(JB34285-A
and J34285-87) M~ AATEE7

AT-251



REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

¢ Do not remove return springs from spring retainer.

Spring retainer
SAT303E

7. Apply compressed air to oit hote of transmission case while

holding piston.
8. Remove piston from transmission case by turning it.

SAT234D

9. Remove D-ring and oil seal from piston.

Low &

il reverse brake
D-ring seal piston

SAT787G

INSPECTION

Low & reverse clutch snap ring, spring retainer and

return springs

e (Check for deformation, fatigue or damage.

e Replace if necessary.

¢ When replacing spring retainer and return springs,
replace them as a set.
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)
Low & reverse brake drive plate

Thickness e Check facing for burns, cracks or damage.
_ e Measure thickness of facing. @r
Facing Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit; 1.8 mm (0.071 in) A
¢ If not within wear limit, replace.
Core plaie
E
SAT162D)
P> Apely ATE. ASSEMBLY LG
1. Install D-ring and oil seal on piston.
////,\‘ e Take care with the direction of the oil seal. EG
§ /\ e A
. 4 “% pply ATF to both patts.

; \\
N1 FE

LLow & @L
Oil sea) Feverse brake i

L Der ATF piston

2. Stand transmission case.
3. Install piston assembly on transmission case while turning

it slowly.
e Apply ATF to inner surface of transmission case.

o . . . . BR
4. Install return springs and spring retainer on piston.
8T
BT
. . . . P4
5. Install snap ring while compressing return springs.
e Set Tool directly above return springs.
EL

KV31103200

(J34285-A o
and J34285-87) R AATGET
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REPAIR FOR COMPONENT PARTS

SAT254E

Screwdriver

(O ezl 2
* 7

_Hetaiﬁing plate
P

VL gAToaeD

Low & Reverse Brake (Cont’d)

6.

Install drive plates, driven plates, retaining plates and
dished plates.

Do not align the projections on the two dished plates.
Make sure to put the plates in the correct order and
direction.

Instail snap ring.

Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate
(front side).
Specified clearance:
Standard: 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit:
2.8 mm {0.110 in)
Retaining plate:
Refer to SDS, AT-297.

Check operation of low & reverse brake.
Refer to “DISASSEMBLY”, “Low & Reverse
AT-251.

Brake”,
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub
Ferward one-way clutch

SEC. 315 .;
Forward clutch hub—\ @

Thrust washer ®

Thrust washer ®

Overrun cluich hub

Rear internal gear—,

Bearing

—
=1 Ll

B (P) : Apply petroleum jelly.

SAT975H
DISASSEMBLY
_Overrun 1. Remove shap ring from overrun cluich hub.
clutch hub 2. Remove overrun clutch hub from forward clutch hub.

Forward
clutch hub

SAT2490

3. Remove thrust washer from forward clutch hub.

SATZ50D

AT-255
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REPAIR FOR COMPONENT PARTS

Forward clutch
hub

- Rear internal
gear

SAT251D

--Rear internal

gear
SAT252D
@,//Thrusi washer
—Rear
internal
gear
SAT253D
—-End bearing
Forward
- cne-way cluich
Forward clutch
7
! hub
SAT254D

Forward one-way
clutch

Forward clutch
hub

SAT255D

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

4. Remove forward clutch hub from rear internal gear.

5. Remove end bearing from rear internal gear.

6. Remove thrust washer from rear internal gear.

7. Remove end bearing from forward one-way ciutch.

8. Remove one-way clutch from forward clutch hub.
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REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

Al %‘ INSPECTION
g . &
Rear internal gear, forward clutch hub and overrun G
clutch hub
Overrun .
oiuteh hub| ®  Check rubbing surfaces for wear or damage. MA
/
//
Rear internal Forward "¢
gear clutch hub SAT256D
LG

Snap ring, end bearings and forward one-way cluich
¢ Check snap ring and end bearings for deformation and

damage. E
e Check forward one-way clutch for wear and damage.

Farward ocne-way clutch

=B
@ el
Snap ring
SAT257D
T

ASSEMBLY
1. Install forward one-way clutch on forward clutch.
e Take care with the direction of forward one-way clutch.

Protrusion
Forward cne-way
cluteh SAT976H

2. Install end bearing on forward one-way clutch.

.~ End bearing . 1) e Apply petroleum jelly to end bearing.
\ 87
v Forward

ong-way clutch

Forward clutch hub

(B : Apply &
petroleum BT
jelly.

SAT259D)

3. Install thrust washer on rear internal gear.

i - Thrust washer e Apply petroleum jelly to thrust washer.
y E2E ¢ Align pawls of thrust washer with holes of rear internal =\
: O gear.
! i ! NPawl
CX

- —-Rear
i J internal
ERE): Aoy
petroleum jelly, SAT260D
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REPAIR FOR COMPONENT PARTS

(P): Apply
petroleum jely.

- Rear internal
gear

SAT261D

-Rear internal gear

Forward
clutch hub

SAT713H

Thrust
washer lEFR ()

Overrun
clutch
hub

ER P : Apply
petroleum

jelly.
SAT263D)

Rear internal gear

Qverrun
clutch

clutch hub

SAT284D

Snap ring

SAT248D

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

4.

Install end bearing on rear internal gear.
Apply petroleum jelly to end bearing.

Install forward clutch hub on rear internal gear.

Check operation of forward one-way clutch.
Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and

unlocking directions.
If not as shown in illustration, check installation direc-

tion of forward one-way clutch.

Install thrust washer and overrun clutch hub.
Apply petroleum jelly to thrust washer.

Align pawls of thrust washer with holes of overrun
clutch hub.

Install overrun clutch hub on rear internal gear.
Align projections of rear internal gear with holes of
overrun clutch hub.

Install snap ring to groove of rear internal gear.
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REPAIR FOR COMPONENT PARTS

Output Shait, Idler Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314
Idler gear Lock nut Q
o ) Y 245 - 278
Adjusting shim#& ——\ {25.0 - 28.0, 181 - 203)
Idler gear bearing

PJ 63 - 67 Qutput shaft
(6.4 . 63, 0 bearing
P adjusting
) 1 shim
\
Y Q
4

utput shaft bearing

P )
]L/Q K Qutput shaft
Seal ring Q Gl

f

Reduction pinion gear bearing

outer race

Reduction pinion gear bearing
X
. - &5 T
Reduction pinion gear
= - :
. Z

/
(: /? & Bearing retainer
X
F C [OJ16 - 21 (1.6 - 2.1,12-15)
Radia! needle bearing

@ Snap ring @
Seal rin == | [UJ : N=m {kg-m, ft-Ib}
? Q = * : Select proper thickness.

(Py: Apply petroleum jelly.

Thrust needle bearing
: Apply ATF.

Thrust needle bearing

AATEH0

DISASSEMBLY
1. Remove seal rings from output shaft and bearing retainer.

Output shaft
retainer

SATE44D

2. Remove output shaft bearing with screwdrivers.
¢ Always replace bearing with a new one when removed.
¢ Do not damage output shaft.

SATB45D

AT-259
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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.

SATH46D)

4. Remove needle bearing from bearing retainer.

Bearing
retainer

AAT539

5. Remove idler gear bearing inner race from idler gear.

SATB48D

6. Remove idler gear bearing outer race from transmission
case.

Kv381054350
(J34286)

7
£

@.‘ B
oellsy

AATA95

7. Press out reduction pinion gear bearing from reduction pin-
ion gear.

ST30031000
/ {J22912-1)

AATS38

AT-260



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
transmission case. @i
[
E
INSPECTION -
Output shaft, idler gear and reduction pinion gear -
e Check shafts for cracks, wear or bending. &G
& Check gears for wear, chips and cracks.
FE
GL
il

Bearing

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.

SPD715

Seal ring clearance

¢ [nstall new seal rings to output shaft.
e Measure clearance between seal ring and ring groove of ST
output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
I 0.25 mm (0.0098 in)
: ¢ |f not within allowable limit, replace output shaft.
Bearing retainer e |Install new seal rings to bearing retainer.
SATES2D, e  Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in) :
Allowable limit: B
0.25 mm (0.0098 in)
¢ [f not within allowable limit, replace bearing retainer. B

Sl
[G/7]

B

IHA
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REPAIR FOR COMPONENT PARTS

$T35272000
(J26002)

AATEES

4\’5)3\‘:—1?‘ —~

Sl —— —. N T

63 - 67 N-m {6.4 - 6.8 kg-m, 46 - 49 fi-Ib)
J s .

3 \\\\;\\

5735272000
{J26092)

SATI01D

SATI39D

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

ASSEMBLY

1. Press reduction pinion gear bearing on reduction pinion
gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
6. Press needle bearing on bearing retainer.

&

&

Elt]

SATE58D

7. Install snap ring to bearing retainer.

SATE59D)

8. After packing ring grooves with petroleumn jelly, carefully
install new seal rings on output shaft and bearing retainer. .
AT

fiﬂ LS p— ot
L —
A
/ “ Bearing retainer i
Output shaft
SATB60D,
e Roll paper around seal rings to prevent seal rings from
i spreading.
Tape ]
/' SE
Qutput shaft Bearing retainer
SATE61D
EN
BX
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Lock nut .
SEC. 315 :D]ﬂ 36 Nom (3.2 - 37 kg-m, 28 - 27 ft-1b) /Second servo return spring
i 6%
C . E Anchor end pin iz U/\ /— Band servo piston stem
/ Band servo thrust washer
f Band servo piston
- D-ring ¢4 CRTE>
%ﬁ 5 ,— 0D servo return spring
Sprlng retainer
@-__((r(-@\ 6‘/- E-ring Q

k__‘ j J @ 0D servo
I 0 piston retainer
o 8@ ﬁ p 0 @

Servo piston retal nerJ’

D-ring ATF
% : Adjustment is required. g’ \—D O- r(ng@- .r_ Snap fing 6:’
* Apply ATF. OD servo piston
AATEIT
DISASSEMBLY

1. Remove band servo piston snap ring.

SAT288D

2. Apply compressed air to oil hole in transmission case to
remove OD servo piston retainer and band servo piston
assembly.

¢ Hold band servo piston assembly with a rag or nylon
waste.

Nylon waste

SAT2820

3. Apply compressed air tg oil hole in OD servo piston retainer
to remove OD servo piston from retainer.

e Hold OD serve piston while applying compressed air.

QoD servo
piston

Nylon waste
SAT290DB
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from OD servo piston.

(ATE>} : Apply ATF.

“”'”@ MA

D-ring @

OD servo piston :
EL

@

SAT593GB

5. Remove O-rings from OD servo piston retainer. 1G

0D servo
piston retainer Q
EC

Q-ring (Small diameter)

O-ring

(Large

diameter) FE
DG =

Q-ring
{Medium |- N
diameter) @L

IXECL>

SAT292DA

T

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

Servo piston
retainer

Band serve
piston assembly
SAT293D
S~ 7. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

Spring
retainer

=)
&7

wal
=

SAT294D H”
8. Remove OD servo return spring, band servo thrust washer

ste E

Spripg @
F retainer @ ﬁ_:_ﬁztsz;’?\er EDX
@ ? 0D servo

return spring SAT295DA

Band servo piston
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont’d)

9. Remove O-rings from servo piston retainer.

: O-ring
Servo piston {Smali diameter) 634 (AT

retainer

O-ring

(Large diameter) Q GTE

: Apply ATF,

SAT296DA

10. Remove D-rings from band servo piston.

Band servo piston

D-ring ATF
CATE)} : Apply ATF. 8 o
SATE94GA
OD servo return spring ﬂ 'NSPECTION
Second servo et ] Pistons, retainers and piston stem

e Check frictional surfaces for abnormal wear or damage.

return spring y

U WED

SAT298DA,|

Return springs
o Check for deformation or damage.

ul » Measure free length and outer diameter.
i\ Band servo inspection standard:
A Refer to SDS, AT-300.

% (Length)

SAT138D

-

)

C (Coil outer
diameter

-

ASSEMBLY

Band servo piston 1. Install D-rings to servo piston retainer.

e Apply ATF to O-rings.

e Pay attention to position of each O-ring.

D-ring @ GTE
CATF> : Apply ATF.
SATS95GA!
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

2. Instail band servo piston stem, band servo thrust washer,

Band servo OD servo return spring and spring retainer to band servo
piston. &

Spring
retainer Band seno o
thrust washer &
\ @ Band servo piston EM]
Q 0D servo

return spring SAT295DA

3. Piace piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

\L Spring
retainer GL

E-ring
SAT301D
[T

4. Install O-rings to servo piston retainer.
O-ring

Servo piston i e Apply ATF to O-rings.
{Small diameter) ATF
retainer G e Pay attention to the positions of the O-rings.

O-ring F[gl
(Large diameter} Q
R&
SAT296DA
. . . BR
5. Install band servo piston assembly to servo piston retainer
by pushing it inward.
ST
=)
SAT303D
IF A
6. Install D-ring to OD servo piston. ’
. Apply ATF. e Apply ATF to D-ring. =
-
QD servo piston i Q @
SAT596GB,
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REPAIR FOR COMPONENT PARTS

0D servo

piston retainer © Qe GTE>

O-ring {Small diameter)

Q-ring
(Large
diameter)
I GTE
O-ring
(Medium
diameter)

: Apply ATF. Q AT

SAT292DA

0D servo
piston retainer

0D servo
piston

SAT306DA

}/x r Second servo

| % \f) return spring

U
Nt

I

i) [

i j Z —
Apply ATF. Band servo
Ao~ piston assembiy
SAT3070A

oD servo
piston assembly

AATES2

Screwdriver

D =g
o

Y W@ ,@’”m
3 &__9% \{
& e o“’v&o U

\\ A
A=/~
i ~
o fuller 7 ") SAT288D

Band Servo Piston Assembly (Cont’d)

7.

8.

Install O-rings to OD servo piston retainer.
Apply ATF to O-rings.
Pay attention to the positions of the O-rings.

tnstall OD servo piston to OD servo piston retainer.

Install band servo piston assembly and 2nd servo return
spring to transmission case.

Apply ATF to O-ring of band servo piston and transmission
case.

10. Install OD servo piston assembly to transmission case.

Apply ATF to O-ring of band servo piston and transmission
case.

11. Install band servo piston snap ring to transmission case.
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381
Side gear @H
Ythrust Pinion mate thrust washer
\washer #
\ Side gear / - Finicn mate gear H 53 - 68
VY =Y - (54 - 6.9, T
| Pinion mate shaft gy
Vo @ Side gear
\ \ thrust EM
| ; washer g7 -
(& ' -
Lock J < Differential side ' ’ ~
pm@ ] P bearing \L_//’/\) B
: Final gear Differential
@K\\ / side bearing
Wi adjusting shim x — ==
] _ _ FE
! ! Ditferential
A case H :N-m (kg-m, fi-Ib)
\ ! Speadomoter + * Selest proper thickness. CL
\f drive gear CATED: Apply ATF.
L Differential side bearing AATZ213A
MT
DISASSEMBLY
1. Remove final gear.
FA
SAT311D
ST33051001 2. Press out differential side bearings.
(J22888-D)
gl
58
$T23061000 -
(J8107-2) El
AATB94
HA
3. Remove speedometer drive gear.
EL
D)4
SAT313D
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REPAIR FOR COMPONENT PARTS

KV32101000
(J25689-A)

SATZ04D

SAT316D

SAT792D

SPD715

Final Drive (Cont’d)

4. Drive out pinion mate shaft retaining pin.

5. Draw out pinion mate shaft from differential case.
6. Remove pinion mate gears and side gears.

INSPECTION

Gear, washer, shaft and case

e (Check mating surfaces of differential case, side gears, pin-
ion mate gears and viscous coupling.
e Check washers for wear.

Bearings

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.
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont’'d)

ASSEMBLY

1. Install side gear and thrust washers in differential case.
2. [Install pinion mate gears and thrust washers in differential G

case while rotaiing them.
e Apply ATF to any parts.

Pinion mate shaft

A

B

3. Measure clearance between side gear and differential case
with washers.
Clearance between side gear and differential case
with washers: B
0.1 - 0.2 mm (0.004 - 0.008 in)

Both feeler gauges are the
same thickness.

- SAT320D

e |f not within specification adjust clearance by changing
thickness of side gear thrust washer.
Side gear thrust washers:
Refer to SDS, AT-298.

Both feeler gauges are the
same thickness.

SAT321D

- 4. Install retaining pin.
e Make sure that retaining pin is flush with case.

Kv32101000
(J25689-A)

ﬁtﬁ‘:’/
SATS04D
HA&
5. Install speedometer drive gear on differential case. :
e Align the projection of speedometer drive gear with the
groove of differential case. EL

SAT313D
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont’d)

6. Install final gear and tighten fixing bolts in numerical order.

SAT326D

7. Press on differential side bearings.

Suitable
drift

g ML e =
SMT700B

AT-272



ASSEMBLY

Assembly 1
1. Install revolution sensor onto transmission case.
Always use new sealing parts. Gl
B,
El
Revolution
sensor SAT311G
2. Install differential side oil seals on transmission case and LG
converter housing, so that “A” and “B” are within specifica-
tions. =
FE
Drift {Converter housing side) Gk
KV31103000 (J38982) and
ST35325000 { — ) AATEDS
»
Transmission Converter housing Unit: mm (in) MLIJ
case side side ’
A B
55 -6.5(0.217 - 0.256) 0.5 (0.020) or less
\Oil seal JT"JCE-&
— A A
SATE39D ~
3. Install parking actuator support o transmission case. -
+ ‘ e Pay attention to direction of parking actuator support.
/ V/\ Sjr
o 0O
! S
Parking actuatar \ l
support
Outside B

[C] 20 - 2a N-m
(20 - 24 kg-:,% %
14 - 17 ft-ib)

SAT328D

4. Install parking pawi on transmission case and fix it with

_ VQ‘/ \ e parking shaft.
M@z/@\“ -
r\O !

-,

VN

iz

=
i
&3

b’ Parking shaft

SAT329D
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ASSEMBLY

Parking shaft SPring
SAT330D

® o @
2 ez
5 = l?.f‘ T
\(Q/‘\. '; ‘\UF — -
® \@?{_ () ()\\\J e
- AT027D
\L ‘ KV38107700
wpn- (J39027)
T' Wooden
black
AATI47

Assembly 1 (Cont’d)

5.

Install return spring.

Adjustment 1
DIFFERENTIAL SIDE BEARING PRELOAD

1.

2.

Instali differential side bearing outer race without adjusting
shim on transmission case.
Install differential side bearing outer race on cenverter hous-

ing.

Place final drive assembly on transmission case.

Install transmission case on converter housing. Tighten
transmission case fixing bolts & and to the specified
torque.

Attach dial indicator on differential case at transmission
case side.
Insert Tool into differential side gear from converter housing.
Move Tool up and down and measure dial indicator deflec-
tion.

Differential side bearing preload “T":

0.04 mm - 0.09 mm {0.0016 in. - 0,0035 in.)
Select proper thickness of differential side bearing adjusting
shim(s) using SDS table as a guide.

Differential side bearing adjusting shim:

Refer to SDS, AT-298.
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ASSEMBLY
Adjustment 1 (Cont’d)

9. Remove converter housing from transmission case.
10. Remove final drive assembly from transmission case.

KV38105450

{J34286) 11. Remove differential side bearing outer race from transmis- &
sion case.
12. Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case. MA

13. Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque. EM

AAT4TT

14. Insert Tool into differential case and measure furning torque

Prelcad gauge s f
refoad gane of final drive assembily.
Kv38107700 ) e Turn final drive assembly in both directions several gp

(38027} times to seat bearing rollers correctly.
Turning torque of final drive assembly (New bear-

5 ing): EE
g SR A SN 0.49 - 1.08 N-m (5.0 - 11.0 kg-cm, 4.3 - 9.5 in-Ib)
/\_o i \\] - e When old bearing is used again, turning torque will be
(/ ‘1 s kJ Sy slightly less than the above. CL
g;ﬁfL, N N\ N ¢ Make sure torque is close to the specified range.

AAT466
By

REDUCTION PINION GEAR BEARING PRELOAD

1. Remove transmission case and final drive assembly from
converter 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. [FA

Transmission 7

case / Reduction
pinion
gear ﬂf;\
SR
7
SAT332DA
B b. Place idler gear bearing on transmission case. -
o c. Measure dimensions “B” “C” and “D” and calculate dimen-
sion “A”. &T
A=D-(B+C)
“A”: Distance between the surface of idler gear
bearing inner race and the adjusting shim ES

Transmission

case mating surface of reduction pinion gear.

Reduction

...... ; pini
=B on BT

gear

SAT3330A
i

e Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.

" Depth gauge. ¢ Measure dimension “B” in at least two places. EL
Straightedge —

e -

Transmissian { r;?j\l%t I
cafe / e s \\\\
— ¢ k"—“_—::‘j—:__
0 w\%fﬁj_ J
- HRedustion piron gear:\i-u\

SAT334DA
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ASSEMBLY

“Te C ldler gear bearing

\C )j -—;3

Transmission case.] ‘? | Et‘lﬁ

SAT3350

D
J Depth gauge —\

Straightedge: Z

Reduction pinipn gear

SAT336DA

SAT337D

Reduction
pinion
9ear idler gear

- §T35271000
(J26091)

AATE9E

Adjustment 1 (Cont’d)

¢ Measure dimension “C” between the surface of idler 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 pin-
ion gear and the adjusting shim mating surface of reduction
pinion gear.

¢ Measure dimension “D” in at least two places.

e (Calculate dimension “A”

A=D-(B +C)

d. Measure dimension “E” between the end of idler gear and
the idler gear bearing inner race mating surface of idler
gear.

e Measure dimension “E” in at least two places.

e. Calculate “T” and select proper thickness of reduction pin-
ion gear bearing adjusting shim using SDS table as a guide.
T=A-E
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-299.

3. Install reduction pinion gear and reduction pinion gear bear-
ing adjusting shim selected in step 2-e on transmission
case.

4. Press idler gear bearing inner race on idler gear.

5. Press idler gear on reduction pinion gear.

¢ Press idler gear so that idler gear can be locked by
parking pawl.
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ASSEMBLY

[ 245 - 275 Nem
(25 - 28 kg-m, 181 - 203 ft-Ib)

SAT339D

Preload gauge
+ldler gear f gaug

SAT340DA

\Transmissicm
case

SAT341D

[UJ 16 - 21 N-m
{1.6 - 21 kg-m, 12 - 15 ft-Ib)

!
- @' ‘ 3 {
>
(]

-
J95_9
F A —r

=
2

Prigy S

SAT438D

Adjustment 1 (Cont’d)

6.

Tighten idler gear lock nut to the specified torque.
Lock idier gear with parking pawl when tightening lock
nut.

Measure turning torque of reduction pinion gear.
When measuring turning torgue, turn reduction pinion
gear in both directions several times to seat bearing
roliers correctly.
Turning torque of reduction pinion gear:
0.11 - 0.69 N-m (1.1 - 7.0 kg-cm, 0.95 - 6.08 in-lb)

OUTPUT SHAFT END PLAY

1.

2.

Measure clearance between side cover and the end of the

output shaft bearing.
Select proper thickness of adjusting shim so that clearance

is within specifications.

Install bearing retainer for output shatt.

install output shaft thrust needle bearing on bearing
retainer.

AT-277
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ASSEMBLY

S

S
| a1 & >‘fiHe'\ght gauge

SAT875DA

SAT440D

Locking
sealant

Adjustment 1 (Cont’d)

3. Instafl output shaft on transmission case.

4. Measure dimensions “f,” and “{,” at side cover and then
calculate dimension “A”.

® Measure dimension “¢;” and “i,” in at least two places.
“A”: Distance between transmission case fitting surface
and adjusting shim mating surface.
A=, -1t {-: Height of gauge

5. Measure dimensions “t,” and “f;” and then calculate
dimension “B”.

Measure “f,” 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=1(,-¢(4 t,: Height of gauge

6. Select proper thickness of adjusting shim so that output
shaft end play {clearance between side cover and output
shaft bearing) is within specifications.

Output shaft end play (A - B):
0-0.5 mm (0 - 0.020 in)
Output shaft end play adjusting shim:
Refer to SDS, AT-300.
7. Install adjusting shim on output shaft bearing.

8. Apply locking sealant to transmission case as shown in
illustration.
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ASSEMBLY
Adjustment 1 (Cont’d)

9. Install side cover on transmission case.
e Apply locking sealant to the mating surface of trans-
mission case. el

10. Tighten side cover fixing bolts to specified torque.

¢ Do not mix bolts @& and @®.
s Always replace bolts (& as they are self-sealing bolts. g

e A Locating -
Color of thread _§ pin CL
(Ry: Green . ®
{8 : Gold @ @ @ Y GAT124E

M

- (‘) Thrust washer Assembly 2
O TERE 1. Remove paper rolled around bearing retainer.

N %f;f 2. Install thrust washer on bearing retainer.

e Apply petroleum jeily to thrust washer.

L

e

U -
O S
EA (2 Apply petroleum jelly. O)

SAT354D)

3. Install forward clutch assembly.
e Align teeth of low & reverse brake drive plates before

~Forward clutch installing. &7
assembly e Make sure that bearing retainer seal rings are not
_— . spread.
T ; _ RE
2%/ J‘,}\-\)/ .)2?: iy w
e e i f7\/ \;”;J;\‘U(h
= \wﬁ;ﬁf‘“ N &7
2OE @ E
IS T o -
SN Ot eRdP LG SAT3550 .
LA
T 4. Install thrust needle bearing on bearing retainer.
Thrust needle ¢ Apply petroleum jelly to thrust bearing.
bearing ®A(®) | e Pay attention to direction of thrust needle bearing. EL
¢

¥

=
P) : Apply petroleumn jelly.
O PPy P ey SAT356D
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ASSEMBLY

Thrust needle
bearing @

SAT358D

internal gear
assembly

SAT359D

Thrust needle bearing

=2

Rear planetary
cartier

&R D) : Apply petrateum jelty.

SAT360D

Rear planetary
carrier

SATQ52D

Assembly 2 (Cont’d)

5. Instail thrust needle bearing on rear internal gear.

e Apply petroleum jelly to thrust needle bearing.

e Pay attention to direction of thrust needle bearing.

6. Hold forward clutch hub and turn overrun clutch hub.
Check overrun clutch hub for directions of lock and unlock.

e [f not as shown in illustration, check instalied direction of
forward one-way clutch.

7. Install rear internal gear assembly.

e Align teeth of forward clutch and overrun clutch drive
plate.

8. Install needle bearing on rear planetary carrier.

e Apply petroleum jelly to needle bearing.

e Pay attention to direction of needle bearing.

9. Install rear sun gear on rear planetary carrier.

s Pay attention to direction of rear sun gear.
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ASSEMBLY

Thrust needis
bearing (P

. Front
planetary
carrier

(p\ Apply petroleumn jelly. SAT363D

Low one-way clutch

ARl 7
Front planetary carrier:

> ow one-way clutch
Y S\
T u/ffi\ SAT047D

SATO046D

Assembly 2 (Cont’d) |

10. Install rear planetary carrier on transmission case.

11. Install thrust needle bearing on front planetary carrier.

e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.

12. Install low one-way clutch to front planetary carrier by turn-
ing it in the direction of the arrow as shown.

13. While holding front planetary carrier, turn low one-way
clutch. Check low one-way cluich for correct directions of
lock and unlock.

14, Install front planetary carrier assembly on transmission
case.

15. Install snap ring with screwdriver.

e Forward clutch and bearings must be correctly
installed for snap ring to fit groove of transmission
case.

AT-281
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ASSEMBLY

Thrust needle -
bearing o
o2

ETRD) : Apply petroleum jelly.

) i = == \/
) 6 Is\‘ N Front
| )

sUn gear

SAT367D

Front sun gear

T

%II ~ ) bearing
I
7NN

S

! N
‘." i i
[

= s

C

q

KR (P) : Apply petroleum jelly.

Needle P [
bearing o) /\\

h‘

o oy O gu/

{ 7\-“ N }' r\jjﬁh\f; —
n

A

)

SAT371D

Assembly 2 (Cont’d)

16. Install needle bearing on front sun gear.

¢ Apply petroleum jelly to needle bearing.
¢ Pay attention to direction of needle bearing.

17. Install front sun gear on front planetary carrier.

18. Install needle bearing on front sun gear.

e Apply petroleum jelly o needle bearing.
¢ Pay attention to direction of needle bearing.

19. Instali high clutch hub on front sun gear.

20. Install needle bearing on high clutch hub.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of need!e bearing.
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ASSEMBLY
Assembly 2 (Cont’d)

Input shatt. _ 21. Remove paper rolled around input shait.
assembly 7 — 22. Install input shaft assembly.
e Align teeth of high clutch drive plates before instaliing.
A,
EM
LC
23. Install reverse clutch assembly.
o Align teeth of reverse clutch drive plates before install-
ing. EC
FE
GL
=2 SAT373D
BT

Adjustment 2

When any parts listed below are replaced, adjust total end play
and reverse clutch end play.

Part name Total end piay Reverse clutch
end play B8,
Transmission case L ®
Overrun clutch hub [ ] X
Rear internal gear . ) A
Rear planetary carrier [ [
Rear sun gear . ® Sl
Front planetary carrier L] .
Front sun gear L L] §T
High clutch hub ] [
High clutch drum * ® RS
Qil pump cover [ ®
Reverse clutch drum - * BT
i
EL
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ASSEMBLY

Reverse clutch

Transmission
assembly

case

Qil pump
assembly

Bearing
race

Needle bearing

SAT374D

Straightedge

L Transmission Clutch pack

case

SATI750D

A

Straightedge]

Straightedge

Clutch
pack

Transmission case

Depth

Straightedge gauge

SAT3F7D

Bearing
race

/—Needle bearing

Qil pump
assembly

SATI7BD

Adjustment 2 (Cont’d)
TOTAL END PLAY

e Measure clearance between reverse clutch drum and
needie bearing for oil pump cover.

¢ Select proper thickness of bearing race so that end play is
within specifications.

1. Measure dimensions “K” and “L” and then calculate dimen-
sion “J”.

a. Measure dimension “K”.

b. Measure dimension “L".

c. Calculate dimension “J”.

“J”’: Distance between oil pump fitting surface of transmis-
sion case and needle bearing mating surface of high
clutch drum.

J=K-L

2. Measure dimension “M”.
a. Place bearing race and needle bearing on oil pump assem-
bly.
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1 Straightedge Needie

bearing

Bearing
race

Qi pump
assembly

r =]
q
=N
M Straightedge
o SRl

SAT379D

Straightedge

SAT443D

et Thru\ st Transmission
case
WaSher\LﬁN ]

L. Clutch pack
SAT380D

Clutch pack

/ Thrust
Transmission case washer

SAT381D

Adjustment 2 (Cont’d)

b. Measure dimension “M”.

“M”: Distance between transmission case fitting surface
and needle bearing on oil pump cover.

“M,”: Indication of gauge.

c. Measure thickness of straightedge “t”.

3. Adjust total end play “T3”.
T;=J-M
Total end play “T;”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)
e Select proper thickness of bearing race so that total end
play is within specifications.
Bearing races: Refer to SDS, AT-300.

REVERSE CLUTCH END PLAY

o Measure clearance between oil pump cover and thrust
washer for reverse clutch drum.
e Select proper thickness of thrust washer so that end play is

within specifications.

1. Measure dimensions “0O” and “P” and then calculate dimen-
sion “N”.
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ASSEMBLY
Adjustment 2 (Cont’d)

JJ a. Place thrust washer on reverse clutch drum.
ightedge b. Measure dimension “O”.

Straightedge P \}
Strai

Transmission case  Enrust SN
washer SATa820
¢. Measure dimension “P”.
/_-Straigmecjge \/Q d. Caiculate dimension “N".
/ i : “N”: Distance between oil pump fitting surface of trans-
i mission case and thrust washer on reverse clutch
drum.
N=0-P

/ Clutch

Transmission case
pack SAT383D

2. Measure dimensicns “R” and “S” and then calculate dimen-

sion “Q".
R
Oil pump B
assembly
SAT3840
\Straigmedge a. Measure dimensicn “R”.

Qil pump
assembly

Straightedge
SAT385D

_—Straightedge b. Measure dimension “S”.
—— 3 ¢. Calculate dimension “Q".

% “Q”: Distance between transmission case fitting surface
and thrust washer mating surface.

Q=R-8

Gil pump

Straightedge
SAT386D
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Adjustment 2 (Cont’d)

3. Adjust reverse clutch end play “T,”.
T,=N-Q
Reverse clutch end play: al

0.65 - 1.00 mm (0.0256 - 0.0394 in)
¢ Select proper thickness of thrust washer so that reverse
clutch end play is within specifications. AT

Thrust washer: Refer to SDS, AT-300. LS

Eli]
L&
Assembly 3
— 1. Remove reverse clutch assembly and install needle bearing
w\ on high clutch assembly. EC
I e Pay attention to direction of needle bearing.
2. Install reverse clutch assembly. =
GlL

T

3. Install anchor end pin and lock nut on transmission case.

4. 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.

(P4
5. Place bearing race selected in total end play adjustment
Beagﬂ;ﬂce step on oil pump cover.
*»ER® ¢ Apply petroleum jelly to bearing race. 8T
RS
Sl
SAT389D
|'-|V:rL|f@'\
Trrust washer x ER® | 6. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.
e Apply petroleum jelly to thrust washer. &L

' % : Select proper thickness. -y
EHAE : Aoply petroleumn jelly, — SAT390D
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Assembly 3 (Cont’d)

7. Install cil pump assembly on transmission case.

8. Tighten oil pump fixing bolts to specified torque.

_“—.\‘-'/"’:/ 7
- |
T
i SAT392D

9. Install O-ring to input shaft.
¢ Apply ATF to O-ring.

10. Adjust brake band.
a. Tighten anchor end pin to specified torque.
Anchor end pin:
@ :3.9-59Nm(0.4-0.6 kg-m, 35 - 52 in-lb)

SAT394D

b. Back off anchor end pin two and a half turns.

SAT395D
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Assembly 3 (Cont’d)
c. While holding anchor end pin, tighten lock nut.

B2,

E

11. Apply compressed air to oil holes of transmission case and
check operation of brake band.

T

Assembly 4

1. Install final drive assembly on transmission case.

=,
R,
SATO30D,
Clamp ] 2. Install oil tube on converter housin Bl
@5 -7 N-Jm ' g.
¢ “p (0.5 - 0.7 kg-m, 43 - 61 in-Ib)
' 2 o) . -
E %2 Gam //l\-" ar

o
S &)
Oil tube
SATO33DA
HA
ElL
DX
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3 -5(0.12 - 0.20)

=4O
I S

Locking
‘ sealant
1
==t O
L 1.5 (0.058) dia.
4 (0.16)

Unit: mm {in} A

P

B ® B

i
- L=

o

SAT405D

N-D accumulator
piston

Servo release
accumulator piston

Contact
surface

SATA405DA|

N-D accumulator
piston

Servo release /

accumulater
piston

O -

O H

CRTED : Apply ATF. £33 SAT407DA
Return
spring N-D

accumulator @

piston WED

Servo release Return { |
: S

accumulator Spring ~=2

Assembly 4 (Cont’d)

3. install O-ring on differential oil port of transmission case.
4. Install converter housing on transmission case.
e Apply locking sealant to mating surface of converter
housing.
Bolt t.ength mm (in)
® 32.8 (1.291)
40 (1.57)
5. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.

b.
.

C.

Install O-rings on accumulator piston.
Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-300.

Install accumulator pistons and return springs on transmis-
sion case.
Apply ATF to inner surface of transmission case.
Return springs:
Refer to SDS, AT-300.
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Assembly 4 (Cont’d)

6. Install lip seals for band servo oil holes on transmission

case.

e Apply petroleum jelly to lip seals. @l
M4
A
LG
Fe
CIL
(N

7. Install control valve assembly.

a. Insert manual valve into control valve assembly.

e Apply ATF to manual valve.

RA
Manuat valve
SAT017D
B =
=R

b. Pass solenoid harness through transmission case and

f install terminal body on transmission case by pushing it.
i \,\ v Stapper ing c. Install stopper ring to terminal body. ST
A

}

\‘d_ ) /\-‘\ P‘S

= =)
~- /T ah ‘I'

{\ o BT

i - Term\r‘:aI% ! -‘\
body © 7 aaTog1A

HA

EL

D24
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AAT260A

SAT418D

‘ SAT128E

Manual shaft park position

SATEI7GA

Assembly 4 (Cont’d)

d.

Tighten bolts &), ® and ©).
@ : 7 - 9 N'm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

Bolt length, number and location

Bolt symbol @ ©
Bolt length “£” mm (in}

Q}Fﬂﬂ ) 40.0 (1.575) { 33.0 (1.299) [ 43.5 (1.713)
Number of bolts 5 6 2

8.
a.

Poowo

Install oil pan.
Attach magnet to oil pan.

Install new oil pan gasket on transmission case.
Install oil pan on transmission case.
Always replace oil pan bolts as they are self-sealing

bolts.
Tighten the four bolts in a criss-cross pattern to prevent

dislocation of gasket.
Tighten drain plug to specified torque.

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 4 (Cont’d)

;\\ Set manual shaft to d. Use a4 mm (0.157 in) pin for this adjustment.
“N” position. 1) Insert the pin straight into the manual shaft adjustment hole.
' 2) Rotate inhibitor switch until the pin can also be inserted @l
straight into hole in inhibitor switch.

)r\ e. Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor i

ST
;@/ switch.

el el
ﬂ//& e
' SAT4260B
o e 10. Install oil charging pipe and oil cooler tube to transmission L
! L =
charging-§ 1™ T | case.
S s S &
g :‘\Llf__,_d["): ’T‘ EFL/}?A 4| Washer
IT L‘//_/‘:L?L_J\ /{ 7
[ 5
E\/%OJE'[ / ’
Washer << &, g \
& \ Qil cooler Gl
% tube i
SAT586H
BT
11. Install torgue converier.
a. Pour ATF into torque converter.
ATE e Approximately 1 liter (1 - 1/8 US qt, 7/8 Imp qt) of fluid
is required for a new torque converter.
L e When reusing old torque converter, add the same
=5 amount of fluid as was drained. =
N,
Ny
RA&
S SAT428DA
@D
b. Install torque converter while aligning notches of torque .
converter with notches of oil pump.
8T
BT
A

¢. Measure distance “A” to check that torque converter is in
proper position.
Distance “A”: EL
15.9 mm (0.626 in) or more

0P

Straightedge

SAT4300D
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine SR20DE

Automatic transaxie model . RE4F03A

Automatic transaxle assembly

Model code number 36X08

Transaxle gear ratio

1st 2.861
2nd 1.562
3rd 1.000
4th 0.687
Reverse 2.310
Final drive 3.827
Recommended ol Nissan Matic “D” (Continental U.S. and r_i\laska) or G*enuine Nigsan Automalic Transmission
Fluid {Canada)™1
Oil capacity £ (US gi, Imp qt) 7.0 (7-3/8, 6-1/8)

*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

Specifications and Adjustments

SHIFT SCHEDULE
Vehicle speed when shifting gears

" i Vehicle speed km/h (MPH)
Throttie positicn Shift pattern
D, - D, D, — D, D, - D, D, — D4 D, - D, D, - D, 1,—=1,
Full throtile Comfort 56 - 64 107-115 | 169177 | 165-173 | 97-105 46 - 54 54 - 62
(35 - 40) 66-71) | {105-110) | (103-108} | {60 - 65) (29 - 34) (34 - 39)
Half throttl Comfort 2937 B4 - 72 110 - 118 74 - 82 37 - 45 9-17 54 - 62
all throttie omto (18 - 23) (40 - 45) (68 - 73) (46 - 51) (23 - 28) (6 - 11) (34 - 39)

Vehicle speed when performing lock-up

Vehicle speed

STALL REVOLUTION

Throtle QD Shift km/h (MPH) 1,850 - 2,150
opening switch pattern
Lock-up ON | Lock-up QFF
104 - 112 92 - 100
" ON {D,) Comfort (85 - 70) (57 - 62)
86 - 94 B3 -91
OFF {D,) Comfort (53 - 58) (52 - 57)
LINE PRESSURE
Engine speed Line pressure kPa (kg/cm®, psi)
pm R position D position 2 position 1 position
Idle 902 {9.2, 131) 579 (5.9, 84} 598 (6.1, 87) 598 (6.1, 87)
Stalt 1,706 (17.4, 247) 1,008 (11.2, 159) 1,098 (11.2, 159) 1,098 {11.2, 159)
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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) Gl
Parts Part No. Free length Quter diameter
Pilot valve spring 31742-80X14 36.0 {1.417) 8.1 {0.319) [t
@ 1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 (0.276)
@ 1-2 accumulator piston spring 31742-33X01 50.5 (1.988) 19.8 (0.780) 53
=
@ 1st reducing valve spring 31742-80X05 27.0 (1.063) 7.0 (0.276)
Upper body
@ Qverrun clutch reducing valve spring 31742-80X06 37.5(1.476) 7.0 {0.276)
P
@ Torque converter relief valve spring 31742-33X00 31.0 (1.220) 8.9 (0.350) LG
Torque converter clutch control valve 31742-80X17 39.5 (1.555) 11.0 {0.433)
— | Oil cooler relief valve spring 31872-31X00 17.02 {0.6701) 8.0 (0.315) ED
@ |Plug spring 31742-80X11 17.0 (0.669) 10.7 (0.421)
Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 (0.591} FE
@ Overrun clutch contral valve spring 31762-80X00 21.7 (0.854) 7.0 (0.276) .
@ Accumulator control valve spring 31742-80X02 22.0 {0.866) 6.5 (0.2586)
Lower body P
Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 {0.278) &L
(Z) | shift valve B spring 31762-80X00 21.7 (0.854) 7.0 {0.276)
@ 31742-41X15 30.5 (1.201) 9.8 (0.386) MT
Pressure modifier valve spring s
n 31742-80X16 32.0 {1.260) 6.9 {0.272)

A

El

1o
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

CLUTCHES AND BRAKES

Number of drive 5

Number of drive o plates

plates Number of driven 5

Number of driven 2 plates

plates Drive plate thick-

Drive plate thick- ness mm (in)

ness mm (in) Standard 1.8 (0.071)
Standard 2.0 (0.079) Allowable fimit 1.6 (0.063)
Allowable limit 1.8 (0.071) Cleatance mm (in)

Clearance mm {in)
Standard

Allowable fimit

0.5 - 0.8 (0.020 - 0.031)
1.2 (0.047)

Standard

Allowable limit

0.45 - 0.85 (0.0177 - 0.0335)
1.85 (0.0728)

Thickness mm (in) Part number

Thickness mm (in} Part number 3.6 {0.142) 31537-31X60
4.4 (0.173) 31537-31X00 3.8 (0.150) 31537-31X61
Thickness of
i 4.6 (0.181 31537-31X01 K
Thickness of (0.181) retaining plate 4.0 (0.157) 31537-31X62
retaining plates 4.8 {0.189) 31537-31X02 4.2 (0.165) 31537-31X63
5.0 {0.197) 31537-31X03 4.4 (0.173) 31637-31X64
5.2 (0.205) 31537-31X04 4.6 (0.181) 31537-31X65
Figh clch
Number of drive 4 Number of drive 3
plates plates
Number of driven &1 Number of driven 4
plates plates
Drive plate thick- Drive plate thick-
ness mm (in) ness mm {in}
Standard 1.6 {0.063) Standard 1.6 (0.063)
Allowable limit 1.4 {0.055) Allowable limit 1.4 (0.055)
Clearance mm (in} Clearance mm {in}
14-1.8 Standard 1.0 - 1.4 {0.039 - 0.055)
Standard (0.055 - 0.071)
Allowable limit 2.0 {0.079)
Aliowable limit 2.6 (0.102}
Thickness mm {in} Part number
TFhickness mm (in} Part number
3.6 {0.142) 31567-31X79
38 31537-31
{0.150) X1 Thickness of 3.8 (0.150) 31567-31X80
40 31537-31 refaining plate 4.0 (0.157) 31567-31X81
(0.157) X2 4.2 {0.165) 31567-31X82
4.2 31537-31 4.4 (0.473) 31567-31X83
(0.165) X13
Thicknass of
retaining plates 4.4 31537-H
(0.173) X14
4.6 31537-31
0181} X15
4.8 315637-31
{0.189) X16
5.0 31537-31
{0.197) X17
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

Model RE4FC3A 0"' PUMP
|Low & reverse brake Qit pump side cleranrr?]ﬂg:) 0.02 - 0.04 (0.0008 - 0.0016) ar
Number of drive plates 5 S
Inner gear
Number of driven 5 -
plates Thickness Par number A
mm (in) HllE
Drive plate thickness 9.60 - 10.00
mm (in} RS .
(0.3933 - 0.3937) 31346-31X00 ]
Standard 2.0 {0.079) =[]
9.98 - 9.99 31346-31X01
Allowable limit 1.8 (0.071) (0.392¢ - 0.3933) i
Clearance mm (in -
() 9'27 9'2329 31346-31X02 LG
Standard 1.4 - 1.8 (0.055 - 0.071) Thickness of inner gears | {0-3925 - 0.3929)
and outer gears
Allowable limit 2.8 (0.110) g Outer gear
; S
Thickness mm (in) Part number T:;k';ii?s Part number [
3.6 (0.142) 31667-31X16 955 - 10.00
3.8 (0.150) 31667-31X17 (0.3933 - 0.3937) 31347-31X00 Be
;Ef;‘"ess of retaining 4.0 {0.157) 31667-31X18 9.98 - 9.99 81347-31X01
4.2 (0.165) 31667-31X19 (0.3929 - 0.3933) ~
9.97 - 9.98 \‘”ﬂ—"
4.4 (0.173) 31667-31X20 (0.3925 - 0.3929) 31347-31X02
4.6 (0.381) 31667-31X21 Clearance between oil .
Brake band pump housing and outer T
. gear mm (in}
Anchor end pin tight-
ening tarque 39-59(0.4-08,35-52) Standard 0.08 - 0.15 (C.0031 - 0.0059)
N-m (kg-m, in-Ib) Allowaie limit 0.15 (0.0059)
Numbgr of returning Oil pump cover seal ring
revolutions for anchaor 2.5+0.125 )
) clearance mm (in) EA
end pin i)
Lock nut tightening Standard 0.1 - 0.25 {0.0039 - 0.0098)
torgue 31-36(3.2-37,23-27) Allowable limit 0.25 (0.0098) o
N (Kg-m, f-ib) [
INPUT SHAFT
- RIE
Ciutch and brake return springs Input shaft seal ring ER
Unit: mm (in) clearance mm (in}
Parts Free length Outer diameter Standard 0.08 - 0.23 (0.0031 '_0'0091) &7
Forward clutch (Over- | Outer 26.6 (1.047) 10.6 (0.417) Allowable limit 0.23 (0.0091)
run clutch)
{16 pcs) Inner 26.3 (1.035) 7.7 {0.303) PLANETARY CARR'ER HS
Reverse clutch (16 pcs) 18.6 {0.732) 8.0 {0.315)
) Clearance between planefary
High clutch (12 pes) 19.7 (0.776) 111 (0.437) carrier and pinion washer o7
Low reverse brake (20 pcs) 25.1 (0.988) 7.6 (0.299) mm {in} -
Standard 0.15 - 0.70 {0.0059 - 0.0276)
Aliowabie limit . 0.80 {0.0315) Ha&
eL
(i)

AT-297



SERVICE DATA AND SPECIFICATIONS (SDS)

FINAL DRIVE

Specifications and Adjustments (Cont’d)
Table for selecting differential side
bearing adjusting shim(s)

Differential side gear clearance

Clearance between side gear and
differential case with washer
mm {in}

0.1 - 0.2 (0.004 - 0.008)

Unit: mm (in)

Dial indicator deflection

Suitable shim(s)

Differential side gear thrust washers

Thickness mm (in)

Part number

0.75 - 0.80 (0.0295 - 0.0315)
0.80 - 0.85 (0.0315 - (.0335)
0.85 - 0.90 (0.0335 - 0.0354)
0.90 - 0.95 (0.0354 - 0.0374)
0.95 - 1.00 (0.0374 - 0.0394)

38424-02111
38424-D2112
38424-D2113
38424-D2114
38424-D2115

Bearing preload

Differential side bearing preload
“T* mm {in}

0.04 - 0.09 (0.0016 - 0.0035)

Turning torque

Turning torque of final drive
assembly N-m {kg-cm, in-ib)

0.49 - 1.08 (5.0 - 1.0, 4.3 - 9.5)

Differential side bearing adjusting shims

Thickness mm (in)

Part nurmber

0.40 (0.0157)
0.44 (0.0173)
0.48 (0.0189)
0.52 (0.0205)
0.56 {0.0220)
0.60 {0.0236)
0.64 (0.0252)
0.68 (0.0268)
0.72 (0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0346)
0.92 (0.0362)
1.4 (0.0567)

31499-21X07
31499-21X08
31499-21X09
31499-21X10
31499-21X11
31499-21X12
31499-21X13
31499-21X14
31499-21X15
31499-21X16
31499-21X17
31499-21X18
31499-21X19
314993-21X20
31499-21X21

0.31 - 0.35 (0.0122 - 0.0138)
0,35 - 0.39 (0.0138 - 0.0154)
.39 - 0.43 (0.0154 - 0.0169)
0.43 - 0.47 {0.0169 - 0.0185)
0.47 - 0.51 (0.0185 - 0.0201)
0.51 - 0.55 (0.0201 - 0.0217)
0.55 - 0.59 (0.0217 - 0.0232)
0.59 - 0.63 (0.0232 - 0.0248)
0.63 - 0.67 (0.0248 - 0.0264)
0.67 - 0.71 (0.0264 - 0.0280)
0.71 - 0.75 (0.0280 - 0.0295)
0.75 - 0.79 (0.0295 - 0.0311)
0.79 - 0.83 (0.0311 - 0.0327)
0.83 - 0.87 (0.0327 - 0.0343)
0.87 - 0.91 (0.0343 - 0.0358)
0.91 - 0.95 {0.0358 - 0.0374)
0.95 - 0.99 (0.0374 - 0.0390)
0.99 - 1.03 (0.0390 - 0.0406)
1.03 - 1.07 (0.0406 - 0.0421)
1.07 - 1.11 (0.0421 - 0.0437)
1.11 - 1.15 {0.0437 - 0.0453)
1.15 - 1.19 (0.0453 - 0.0469)
119 - 1.23 (0.0469 - 0.0484)
1.23 - 1.27 (0.0484 - 0.0500)
1.27 - 1.31 (0.0500 - 0.0516)
1.31 - 1.35 {0.0516 - 0.0531)
1.35 - 1.39 (0.0531 - 0.0547)
1.39 - 1.43 (0.0547 - 0.0563)
1.43 - 1.47 (0.0563 - 0.0579)
1.47 - 1.51 (0.0579 - 0.0594)
1,51 - 1.55 (0.0594 - 0.0610}
1.55 - 1.59 (0.0610 - 0.0626)
1.59 - 1.63 (0.0626 - 0.0642)
1.63 - 1.67 (0.0642 - 0.0657)
1.67 - 1.71 {0.0857 - 0.0673)
1.71 - 1.75 (0.0673 - 0.0689)
1.75 - 1.79 (0.0688 - 0.0705)
1.79 - 1.83 (0.0705 - 0.0720)
1.83 - 1.87 (0.0720 - 0.0736)
1.87 - 1.91 (0.0736 - 0.0752)
1.91 - 1.95 (0.0752 - 0.0768)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 {0.0205)

0.56 (0.0220)

0.60 {0.0236)

0.64 (0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 {0.0346)

0.92 (0.0362)
0.48 (0.0189) + 0.48 (0.0189)
0.48 (0.0189) + 0.52 (0.0205)
0.52 (0.0205) + 0.52 (0.0205)
0.52 (0.0205) + 0.56 {0.0220)
0.56 {0.0220) + 0.56 (0.0220)
0.56 (0.0220) + 0.60 (0.0236)
0.60 (0.0236) + 0.60 (0.0236)
0.60 {0.0236) + 0.64 (0.0252)
0.64 (0.0252) + 0.64 (0.0252)
0.64 (0.0252) + 0.68 (0.0268)
0.68 (0.0268) + 0.68 (0.0268)
0.68 (0.0268) + 0.72 {0.0283)

1.44 (0.0567)
0.72 (0.0283) + 0.76 (0.0299)
0.76 {0.0299) + 0.76 (0.0299)
0.76 (0.0299} + 0.80 (0.0315)
0.80 (0.0315) + 0.80 (0.0315)
0.80 (0.0315) + 0.84 (C.0331)
0.84 (0.0331) + 0.84 (0.0331)
0.84 {0.0331) + 0.88 (0.0346)
0.88 (0.0346) + 0.88 (0.0346)
0.88 (0.0346) + 0.92 (0.0362)
0.92 (0.0362) + 0.92 (0.0362)
0.92 (0.0362) + 0.96 (0.0378)
0.96 (0.0378) + 0.96 (0.0378)
0.52 (0.0205) + 1.44 (0.0567)
0.56 (0.0220) + 1.44 (0.0567)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

REDUCTION PINION GEAR Table for selecting reduction pinion gear
Bearing preload bearing adjusting shim A |
Unit: mm (in} &
Eri‘f;‘::j“’” pinion gear bea;”nf ) 0.05 (0.0020) Dimension “T” Suitable shim(s)
1.77 - 1.81 (0.0697 - 0.0713) 1.74 (0.0685) -
Turning torque 1.81 - 1.85 (0.0713 - 0.0728) 1.78 (0.0701) e
1.85 - 1.80 (0.0728 - 0.0744) 1.82 (0.0717)
'gl':;r:mg torque o&rsd;:(ztlg:qp:gnl)br; 0.11 - 0.69 (1.1 - 7.0, 0.95 - 6.08) 1.89 - 1.93 (0.0744 - 0.0760) 1.86 (0.0732) =
1.93 - 1.96 {0.0760 - 0.0772) 1.80 (C.0748}
1.96 - 1.98 (0.0772 - 0.0780) 1.92 (0.0756)
Re_du':tion pinion gear bearing adjusting 1.98 - 2.00 (0.0780 - 0.0787) 1.94 (0.0764) e
shims 2.00 - 2.02 (0.07&7 - 0.0795) 1.96 (0.0772)
Thickness mm {in) Part number 2.02 - 2.04 (0.0795 - 0.0803) 1.98 {0.0780) -
1.74 (0.0685) 31438-31X16 2.04 - 2.06 (0.0803 - 0.0811) 2.00 (0.0787) &
1.78 (0.0701) 31438-31X17 206 - 2.08 (0.0811 - 0.0819) 2.02 {0.0795)
:-gz Eg-g;;g 21:2:3:2: 2.08 - 2.10 (0.0819 - 0.0827) 2.04 {0.0803) e
190 (0:0748) 41438.31X30 2.10 - 2.12 (0.0827 - 0.0835) 2.06 (0.0811)
192 (0.0756) 51459-21X60 2.12 - 2.14 (0.0835 - 0.0843) 2.08 (0.0819)
1.94 (0.0764} 31438-31)21 2.14 - 2.16 (0.0843 - 0.0850) 2.10 (0.0827) @L
1.96 (0.0772) 31439-31X61 2,16 - 2,18 (0.0850 - 0.0858) 212 (0.0835)
1.98 (0.0780) 31438-31X22 2.18 - 2.20 (0.0858 - 0.0866) 2.14 {0.0843)
2.00 (0.0787) 31439-31X62 2,20 - 2.22 (0.0866 - 0.0874) 2.16 (0.0850) T
2.02 (0.0795) $1438-31X23
204 (0.0803) 31439-31%63 2.22 - 2.24 {0.0874 - 0.0888} 2.18 (0.0858)
2,06 (0.0811) 31438-31X24 2.24 - 2.26 (0.0882 - 0.08390) 2.20 (6.0866)
.08 {0.0819) 31439-31X64 2.26 - 2.28 (0.0890 - 0.0898) 2.22 (0.0874)
2.10 (0.0827) 31438-31X60 2.28 - 2.30 (0.0898 - 0.0906} 2.24 {0.0882)
212 {C.0835) 31438-31X65 2.30 - 2.32 (0.0906 - 0.0913) 2.26 (0.0890) 24
2.14 (0.0843) 31438-31X61 2.32 - 2.34 (0.0913 - 0.0921) 2.28 (0.0898) -
2.16 (0.0850) 31439-31X66
218 (0.0858) 31438-31X62 2,34 - 2,37 (0.0921 - 0.0933) 2.30 (0.0906)
2.20 (D.0866} 31439-31X67 2.37 - 2.41 {0.0933 - 0.0549) 2.34 (0.0921) (B
2,22 (0.0874) 31438-31X63 2.41 - 2.45 (0.0948 - 0.0965) 2.38 (0.0937)
2.24 (D.0882) 31439-31X68 2.45 - 2.49 (0.0965 - 0.0980) 2.42 (0.0953)
2.26 (0.0890) 31438-31X64 2.49 - 2.53 (0.0980 - 0.0996) 2.46 (0.0089) BE
2.28 (0.0898) 31439-31X69
2,30 (0.0908) 31438-31X65 2.53 - 2.57 (0.0996 - 0.1612) 2.50 {0.0984)
2.34 (0.0921) 31438-21 X665 2.57 - 261 (0.1012 - 0.1028) 2.54 (0.1000) &7
2.38 (0.0937) 31438-31X67 2.61 - 2.65 (0.1028 - 0.1043) 2.58 (0.1016)
2.42 (0.0953) 31438-31X68 2.65 - 2.69 (0.1043 - 0.1059) 2.62 (0.1031}
2.46 (0.0969) 31438-31X69 2.69 - 2.73 (0.1059 - 0.1075) 2.66 {0.1047) ES
2.50 (0.0984) 31438-31X70
2.54 (0.10C0) 31438-31X71
2.58 (0.1016) 31438-31X72 BT
2.82 (0.1031) 31438-31%73 =1
2.66 (0.1047) 31438-31X74
[Hid
EL
123
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SERVICE DATA AND SPECIFICATIONS (SDS)

OUTPUT SHAFT .
Seal ring clearance

Specifications and Adjustments (Cont’d)
REVERSE CLUTCH END PLAY

Qutput shaft seal ring
clearance mm {in}

Standard

Allowable limit

0.10 - 0.25 (0.0039 - 0.0098)

0.25 (0.0098)

End play

Cutput shaft end play mrn (in)

0-0.5 {0 -0.020)

Output shaft adjusting shims

Thickness mm {in)

Part number

0.56 (0.0220)
0.96 (0.0378)
1.36 (0.0535)

31438-31X46
31438-31X47
31435-31%48

BEARING RETAINER
Seal ring clearance

Bearing retainer seal
ring clearance  mm {in)

Standard

Allowable limit

0.10 - 0.25 (0.0039 - 0.0098)

0.25 (0.0098)

TOTAL END PLAY

Total end play mm (in}

0.25 - 0.55 (0.0098 - 0.0217)

Bearing race for adjusting total end play

Thickness mm (in)

Part number

0.6 (0.024)
0.8 (0.031)
1.0 (0.039)
1.2 (0.047)
1.4 (0.055)
1.6 (0.063)
1.8 (0.071)

2.0 (0.079)

31435-31X01
31435-31X02
31435-31X03
31435-31X04
31435-31X05
31435-31X06
31435-31X07
31435-31X08

Reverse clutch end play

mm {in)

0.65 - 1.00 (0.0256 - 0.0394)

Thrust washers for adjusting reverse

clutch end play

Thickness mm (in)

Part number

0.65 (0.02586)
0.80 {0.0315)
0.95 (0.0374)
1,10 (0.0433)
1.25 (0.0492}
1.40 (0.0551)

31508-31X00
31508-31X01
31508-31X02
31508-31X03
31508-31X04
31508-31X05

ACCUMULATOR
O-ting Unit: mm (in)
Accurnulator I Diameter Diameter
{(Small) (Large)
Servo refease accumulator 28.9 (1.059) 44.2 (1.740)
N-D accumulator 34.6 (1.362) 39.4 {1.551)
Return spring Unit: mm (in)
Accumulator Free length Outer diam-
ater
Serva release accumula- Ouler 52.5 (2.067) | 21.1 (0.831)
tor spring Inner 52.0 (2.047) | 13.1 (0.516)
N-D accumulator spring 43.5 (1.713) | 28.0 (1.102)
BAND SERVO
Return spring Unit: man i)
Return spring Free length QOuter diameter
2nd servo return spring 32.5 {1.280) 25.9 (1.020}
0D servo return spring 31.0 (1.220} 21.7 {0.854)

REMOVAL AND INSTALLATION

Unit: mm {in}

Distance between end of converter housing

and torgue converter

15.9 (0.626)
or meore
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