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When you read wiring diagrams:

¢ 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 4
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNO-

SIS FOR AN ELECTRICAL INCIDENT". 0
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

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

DTC
items Referance
(CONSULT screen terms) | Ecm*1 CONSULT page
GSsT*2
A/T 18T GR FNCTN 1103 PO731 AT-94
A/T 2ND GR FNCTN 1104 PG732 AT-101
A/T 3RD GR FNCTN 1105 P0733 AT-107
AT 4TH GR FNCTN 1106 PQO734 AT-113
AT TCC 8V FNCTN 1107 PO744 AT-127
ENGINE SPEED SIG 1207 PQ725 AT-90
ATF TEMP SEN/CIRGC 1208 PO710 AT-81
PNP SW/CIRC 1101 P0O705 AT-76
L/PRESS SOL/CIRC 1205 PO745 AT-135
O/R CLTCH SOL/CIRC 1203 P1760 AT-157
SFT SOL A/CIRC*3 1108 PO750 AT-140
SFT SOL B/CIRC*3 1201 PO755 AT-145
TP SEN/CIRC A/T*3 1206 P1705 AT-150
TCC SOLENQID/CIRC 1204 PO749Q AT-122
VEH SPD SEN/CIR AT"4 1102 PO720 AT-86

DTG
ltems Refarence
CONSULT EcM*t | (CONSULT screen terms) page
GST*2 _
PO705 1101 PNF SW/CIRC AT-76
PO710 1208 ATF TEMP SEN/CIRC AT-81
PO720 1102 VEH SPD SEN/CIR AT*4 AT-86
P0725 1207 ENGINE SPEED SIG AT-90
PO731 1103 AT 18T GR FNCTN AT-94
PO732 1104 A/T 2ND GR FNCTN AT-101
PO733 1105 A/T 3RD GR FNCTN AT-107
PO734 11086 A/T 4TH GR FNCTN AT-113
P0O740 1204 TCC SOLENCID/CIRC AT-122
PO744 1107 AT TCC S/V FNCTN AT-127
PO745 1205 L/PRESS SOL/CIRC AT-135
PO750 1108 SFT 30O A/CIRC*3 AT-140
PQ755 1201 SFT SOL B/CIRG3 AT-145
P1705 1206 TP SEN/CIRC A/T*3 AT-150
P1760 1203 O/R CLTCH SCL/CIRC AT-157

*1: In Diagnostic Test Mode Il (Self-diagnostic results),

these numbers are controlled by NISSAN,

*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illumi-

nates.

*4: The MIL illuminales, when both the “Revolution sensor

signal” and the “Vehicle speed signal” meet the fail-
safe condition at the same time,
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AIR BAG”

The Supplemental Restraint System “AlR 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.

e 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 just before the

harness connectors for easy identification.

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

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL) to warn

the driver of a malfunction causing emission deterioration.

CAUTION:

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

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

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

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

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

e Certain systems and components, especially those related to OBD, may use a new style
slide-locking type harness connector. For description and how to disconnect, refer to EL Sec-
tion (“Description”, “HARNESS CONNECTOR”).
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PRECAUTIONS AND PREPARATION
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Precautions

Before connecting or disconnecting the TCM harness
connector, turn ignition switch OFF and disconnect
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-70.)

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.

o Disassembly should be done in a clean work area.

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

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

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

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

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

e The valve body contains precision parts and requires extreme care when parts are removed and ser-
viced. Place disassembled valve body parts in order for easier and proper assembly. Care wili 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.

¢ 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).

¢ Aifter overhaul, refill the transaxle with new ATF.

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

Always follow the procedures under “Changing A/T Fluid” in the MA section when changing A/T fiuid.
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 comptlain of siuggish or poor acceleration.

When the ignition key is turned “ON” foliowing Fail-Safe operation, O/D OFF |nd|cator lamp blinks for
about 8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”, refer to AT-43.}

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, tum 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 custemer may resume normal driving conditions.

Always follow the “WORK FLOW” (Refer to AT-51}.

The SELF-DIAGNOSIS results wili be as follows:

The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution

Sensor.
During the next SELF-DIAGNOQOSIS, 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 particles are found after flushing the cooler and cooler lines.

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

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

Converter is contaminated with engine coolant containing antlfreeze

Internal failure of stator roller clutch.

Heavy clutch debris due to overheating {blue converter).

AT-5
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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 torgue converter should not be replaced if:

The fluid has an odor, is discolored, and there is no evidence of metal or clutch facing particles.
The threads in one or more of the converter bolt holes are damaged.

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

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

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

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

OBD-ll SELF-DIAGNOSIS
e 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-37 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
memoaories.

Always perform the procedure “HOW TO ERASE DTC” on AT-34 to complete the repair and
avoid unnecessary blinking of the MIL.

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

—Park/Neutral Position {PNP) 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”).

Certain systems and components, especially those related to OBD, may use a new style
slide-locking type harness connector. For description and how to disconnect, refer to EL
section, “Description ‘HARNESS CONNECTOR’.”

AT-6



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number Gl
(Kent-Moare No.) Description
Tool name
Rl
KV381054S0 ® Removing differential side ¢il seals
(J34286) ® Removing differential side bearing outer
Puller race EM
® Removing idler gear bearing outer race
a: 250 mm (9.84 in) LG
NT414 b: 160 mm (6.30 in)
§T33400001 Installing differential side oil seal {RH side) EG
(J26082) Installing oil seal on oil pump housing
Drift
FE
a: 60 mm (2.36 In) dia.
NT086 b: 47 mm (1.85 In) dia.
(J34301-C) Measuring line pressure Gk
Qil pressure gauge set
(@) (J34301-1)
Oil pressure gauge L
@ (J34301-2)
Hoses
(3 (J34298)
Adapter
(@ (J34282-2)
Adapter FA
(&) (790-301-1230-A)
60° Adapter
(® (J34301-15) RA
Square socket
BR
_ AATBS6
ST27180001 Removing idler gear S
(J25726-A)
Puller
a: 100 mm {2.94 in) RS
b: 110 mm {4.33 in)
NT424 : )
c: M8 x 1.25P BT
S$T23540000 Removing and installing parking rod plate
(J25689-A) b and manual plate pins
Pin punch a HIA
a: 2.3 mim (0.091 In) dia.
NT442 b: 4 mm (0.16 in) dia.
EL
§T25710000 Aligning groove of manual shaft and hole of
(J256889-A) a transmission case
Pin punch )4
NT410 a: 2 mm (0.08 in) dia.

AT-7 689



PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

KV32101000 a Installing manual shaft retaining pin
(J25689-A)
Pin punch
NT410 a: 4 mm (0.16 in) dia.
KV31102400 ® Removing and installing clutch return
(J34285 and springs
J34285-87) @ |nstalling low and reverse brake piston
Cluteh spring compressor
a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 In)
Kv40100830 ® Installing reduction gear bearing inner race
(J26092) ® |nstalling idler gear bearing inner race
Drift
a: 67.5 mm (2.657 in) dia.
b: 44 mm (1,73 in) dia,
NT107 c: 38.5 mm (1.516 in} dia.
ST30720000 @ Instalting idler gear bearing outer race
(J25405 and J34331)
Bearing installer
a: 77 mm (3.03 In) dia.
NT115 b: 55.5 mm (2.185 in) dia.
ST35321000 b ® |nstalling output shaft bearing
b 'S}
Drift o=
3 a: 43 mm (1.93 in) dia.
NTO073 b: 41 mm (1.61 in} dia.
(J34291-A) ® Selacting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
® Selecting side gear thrust washer
NT101
3T33230000 ® [nstalling differential side bearing
{(J25805-01)
Drift
a: 51 mm (2.01 in) dia.
NTO84 b: 28.5 mm (1.122 in) dia.
(J34290) Selecting differential side bearing adjusting
Shim selecting tool set shim
waesil
NTOBC

690
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

ST33065001
(J22888-D)
Differential side bearing
puller set
(1) ST33051001
(J22888-D)
Puller
(2) ST33081000
(J8107-2)
Adapter

AMT153

Removing differential side bearing inner race

a: 38 mm (1.50 in) dia.

b: 28.5 mm (1.122 in) dia.

¢: 130 mm (5.12 in)
d: 135 mm (5.31 in}
e: 100 mm (3.94 in)

S5T31275000
(J25765-A)
Preload gauge
(1) GG91030000
(J25765-A)
Torque wrench
(2) HT62940000
«c - )
Socket adapter
() HT62900000
« — )
Socket adapter

NT124

Checking differential side bearing preload

ST35271000
(J26091)
Drift

NT115

Installing idler gear

a: 72 mm (2.83 in) dia.
b: 63 mm (2.48 in} dia.

(J39713)
Preload adapter

NT087

® Seiecting differential side bearing adjust-

ing shim

® Checking differential side bearing preload

AT-9
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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
Pulier Removing reduction gear bearing inner race
a: 60 mm (2.36 In) dia.
NT411 b: 35 mm (1.38 in) dia.
Drift _ Installing differential side cil seal {Left side}
a ;
NT083 a: 90 mm (3.54 in) dia.
Drift installing needle bearing on bearing retainer
a ;
NT083 a: 36 mm (1.42 in) dia.
Drift Removing needle bsaring from bearing
retainer
a
NT083 a: 33.5 mm (1.319 in} dia.
Drift Installing differential side bearing outer race
a ;
NT083 a: 75 mm (2.95 in) dia.

AT-10



OVERALL SYSTEM
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OVERALL SYSTEM
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OVERALL SYSTEM

QEOEE@EE

Band servo piston
Reverse clutch drum
Converter housing
Qil pump

Brake band
Reverse clutch

High clutch

Cross-sectional View

PEERECEE®

Front planetary gear
Low one-way cluich
Rear planetary gear
Forward clutch
Overrun ciutch

Low & reverse brake
Qutput gear

AT-13

OREE®®

SATI01I

Idler gear

Forward one-way clutch
Pinion reduction gear
Final gear

Differential case

Input shaft

Torque converter

vl

EM

LG
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OVERALL SYSTEM
Hydraulic Control C
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OVERALL SYSTEM

Shift Mechanism
CONSTRUCTION

>

[%@‘ ]

=)

<:I Engine side

li |
Tt ¢ 3

5ATS98!

Torque converter
Oil pump

Input shaft

Brake band
Reverse clutch
High clutch

Front sun gear
Front pinion gear

@QEEEEEE

PEEEEOE®

FUNCTION OF CLUTCH AND BRAKE

Front intermal gear
Front planetary carrier
Rear sun gear

Rear pinion gear

Rear internal gear

Rear planetary carrier
Forward clutch

Forward one-way clutch

PEORE®@E®

Overrun clutch

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

Output shaft

Idle gear

Output gear

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 .
To connect front i ith forward one-way ciutch
@ Forward clutch FIC connect front planetary carrier with fo way
@ Overrun clutch O/C To connect front planetary carrier with rear internal gear @
(@ Brake band B/B To lock front sun gear @
Forward one-way clutch FIO.C When forv.varcll clutch @ 'E.'" engaged, t‘o stop r‘ear |nterngl gear @
from rotating in opposite direction against engine revolution.
i ing i ite direction
Low one-way clutch L/O.C To s_top fron_t planetaryi carrier from rotating in opposite directi
against engine revolution,
Low & reverse brake L&R/B To lock front planetary carrier .

AT-15
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698

OVERALL SYSTEM

CLUTCH AND BAND CHART

Shift Mechanism (Cont’d)

. Band servo Forward | Low Low &
Reverse | High | Forward | Overrun _ one- one- reverse
Shift position clutch { clutch | clutch clutch way way Lock-up Remarks
2nd 3rd 4th brake
clutch clutch
apply | release | apply
R PARK
POSITION
REVERSE
R O @) POSITION
. NEUTRAL
POSITION
1st O 1@ o ®
- 2nd O *1© O . Automatic shift
R 1234
3 O] 0O "0 |=®| ® . 50
ath O | ® 20| ® | O O
, 1st O ® * Automatic shift
123
2nd ol Ne .
Locks (held
1st
) 8 O O o O stationary}
in 1st speed
2no ol el Ne o ic2cs

*1: Operates when overdrive controi switch is set in “QFF™ position.
*2: Oil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston.

because oil pressure area on the “release” side is greater than that on the “apply” side.
*3: Qil pressure is applied 1o 4th “apply” side in condition *2 above, and brake band contracts.
“4: AT will not shift to 4th when overdrive control switch is set in “OFF" position.
*5: Operates when overdrive control switch is “OFF”.

® @O0

: Operates

. Operates during "progressive” acceleration.

: Operates but does not affect power transmission.

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

AT-16

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

However, brake band does not contract



OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N” and “P” positions

e “N” position
Power from the input shaft is not transmitted to the output shaft because the cluiches do not oper-
ate. :

e “P” position MA
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. Bl

@
=2

LC

Parking pawl engages
with parking gear-

EC
% CL

i

Mr

/

Qutput shaft

e
Input shait
ST input mf Lock (Held stationary)

SATg91

BR

ST

RS

AT-17 699
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OVERALL SYSTEM

“1,” position

Shift Mechanism (Cont’d)

® Forward clutch As overrun cluich engages, rear internal gear is locked by the operation of low and
® Forward one-way clutch reverse brake. :
® Overrun clutch This is different from that of D, and 2,.
® Low and reverse brake
Engine brake Qverrun clutch always engages, therefore engine brake can be obtained when
decelerating.

Power flow Input shaft

Rear sun gear

Rear pinion gear
Rear planetary carrier
Output shaft
Front planetary gear Rear planetary gear
Forward clutch
Low & reverse
______________________ o ' Overrun brake
“““““““““ Rear intarnal " | " clutch '
I E’/ i/ gear ‘U? —‘I\_,!? / QZ/ 4
-~ Forward
E one-way
clutch

Bkt
Input shaft

Input

Y

R e o
[ KX
ke Locked

Rear sun gear Rear planetary carrier Qutput shaft

Output  [ERERR Pinion

SATS98!

AT-18




OVERALL SYSTEM
Shift Mechanism (Cont'd)

“D,” and “2,” positions

® Forward one-way clutch Rear internal gear is locked to rotate counterclockwise because of the functioning of
® Forward clutch these three clutches. @&l
® |Lcow one-way cluich
_ D,: Overdrive control switch “OFF” and throttle opening is less than 3/16
Overrun clutch V&
. 2,: Always engaged AL
engagement conditions L . . ] .
, At D, and 2, positions, engine brake is not activated due 1o free turning of low one-
(Engine brake)
way clutch. B
Power flow Input shaft
Rear sun gear LG
Rear planetary carrier
EG
Qutput shaft
FE
Front planetary gear Rear planetary gear
y Held 1o turn clockwise
Forward oneg-way ©L
clutch Low one-way clutch
MIT

Transmission of
driving force B—~C

1

ittt Rear internal 7| i

’%ﬁf gear {{L: <L

FA

c Forward .
< one-way AT
clutch 7 one-way

Output shaft
8T

Rear sun gear  Rear planetary carrisr

i Cutput - Pinion

Input shaft

J Input m Locked

SATS92

AT-19 701



OVERALL SYSTEM

Shift Mechanism (Cont’d)

“D,”, “2,” and “1,” positions

® Forward clutch Rear sun gear drives rear planetary carrier and combined front internal gear. Front internal gear now
® Forward one-way rotates around front sun gear accompanying front planetary carrier.

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

pared with that of the 1st speed.

Overrun clutch D.: Overdrive control switch “OFF” and throttle opening is less than 3/16
engagement conditions 2, and 1,: Always engaged
Power flow Input shaft mp Rear sun gear

4

Rear pinion gear

4

Rear planetary carrier

1

Output shaft Front internal gear

¥

Frant pinion gear

4

Front planetary carrier

4

Forward clutch

$

Forward one-way clutch

4

Rear internal gear

Front planetary gear Rear planstary gear
”

Forward one-way

clutch Low cnhe-way clutch

]

|
i
- b Rear internal gear
) I n Overrun
A , b/ cueh s
R (”"‘"T‘%' Qe :---...._ // -

planetary S PH B .
carrier < 1k 5 .
I g | e ;

Front J_IL— — ;ijr

. pinion
T

S

gear

Input shaft v Front sun gear Rear sun gear Cutput shaft
] mput BT Locked Qutput Divided force [N Pinion
{Speed increase) SATa93I

702 AT-20




OVERALL SYSTEM

“D;” position

Shift Mechanism (Cont’d)

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

Input power is transmitted to front plansetary carrier through high clutch. And fromt planetary carrier
is connected to rear internal gear by operation of forward clutch and forward one-way clutch.
This rear internal gear rotation and ancther input (the rear sun gear) accompany rear planetary

carier to turn at the same speed.

Overrun clutch
engagement conditions

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

Power flow

Input shait

High clutch

Front carrier

4

Forward clutch Rear sun gear

4

Forward one-way clutch

4

Rear internal gear

Rear pinion gear

\ 4

Rear planetary carrier

!

Output shaft

Front planetary gear Rear planstary gear

Forward ane-way
clutch

™ B
1‘

Forward +, Transmission of
clutch driving force B— A

Low ohe-way clutch

ey
¥

|
|
‘.
‘* Qverrun

L clutch P14

one-way
clutch

input shaft

Input  E3ZB5R3 Locked

\
Front pianetary carrier Output shaft
4 Pinion SAT9941

QOutput

AT-21
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

@ High clutch

® Brake band

¢ Forward clutch {Does not affect power
transmission)

Input power is transmitted to front carrier through high ciutch.
This front carrier turns 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

\ ¢

High cluich

-

Front planetary carrier

-

Front pinion gear

<=

Front internal gear

<=

Rear planetary carrier

¢

Output shaft

Front planetary gear

Rear planstary gear

Forward one-way

clutch Low ene-way clutch

o]

> =

v a3
wm

2
il
o
=3
m
=
=3
(=]
o
gl
Ll
Leid
=1

A

Sy
[ S

T

Input shaft

Input

Front planetary carrier Output shatt

[
Front sun gear
| Pinlon SATOgSI

Qutput

AT-22




OVERALL SYSTEM

“R” position

Shift Mechanism (Cont’d)

® Reverse cluich
® Low and reverse brake

Front planetary carrier is stationary because of the operation of low and reverse

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

front internal gear in the opposite direction.

Engine brake

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

Power flow

Input shaft

4

Reverse cluich

4

Front sun gear

¢

Front pinion gear

4

Front intemnal gear

4

Output shaft

Front planeta

clutch

ry gear Rear planetary gear
I/—'_‘—

Forward one-way
clutch
B

i Transmission of
:driving force A—B
i (Does not affect power
transmission)

Low & reverse, .., .

Ty

|

i

I L .

Reverss % gear 25 )
- 3 ) &

i
i
'
JL
W

: Rear

—_H -l -
'—ﬂ’—_-l planetary 777777

carrier

R e C e T

N

Input shaft

Input  EEEZF Locked

A
Front sun gear Output shaft
 output  (EEHERER Pinion SAT967]

AT-23
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OVERALL SYSTEM

Control System

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

SENSORS _ TCM ACTUATORS
Park/neutral position (PNP)
switch Shift control
Throttle position se_n.sor ' Line pressure control Shift solenoid valve A
Closed throttle position switch Lock-up control ) ,

) ” Shift solenoid valve B
Wide open throttle position GOverrun clutch control .

. . Overrun clutch solencid valve
switch Timing control Torque converter clutch
Engine speed signal ’ Fail-safe control } 9 .

; . . solenoid valve
A/T fluid temperature sensor Self-diagnosis . .

. Lo Line pressure solencid valve
Revolution sensor CONSULT communication line -
. O/D OFF indicator lamp

Vehicle speed sensor control
Overdrive control switch Duet-EU control
ASCD control unit

CONTROL SYSTEM

ASCD
control unit

‘A/T fluid temperature sensor

Line pressure solenoid [Revolution sensor
valve I
Park/neutral Torque converter clutch Dropping resistor i i
positon (PNP} solgnold valve l__‘d |0verdr|ve control switch
Closed throttle switch - -
position switch b—l Overrun clutch solenoid
valve
m:)':i:;:]pz‘?vi::;ome I Shitt solenoid valve A
pThmme Soiion Shift solencid valve B
[) Y Y
SENsor - !
i Engine speed —l_’ TCM B

j .
I Throtile opening |
I O/D OFF indicator lamp @m’®
ECM N '—— vehicle speed sensor ,@, g

AAT319A

706 : AT-24



OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Park/neutral position (PNP} switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Detecis throttle valve position and sends a signal te TCM.

Closed throttle position switch

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

Wide open throttle position switch

Betects a throtile valve position of greater than 1/2 of full throttle and sends a
sighal to TCM.

Engine speed signal

From ECM.

Input | A/T fluid temperature sensor Detects transmissicn fluid temperature and sends a signal to TCM.
Revoelution sensor Detects output shaft rpm and sends a signal to TCM.
. Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
Vehicle speed sensor . L .
sor (installed on transmission} maifunctions.
Overdrive control switch Sends a signal, which prohibits a shift to “D,” (overdrive) position, 1o the TCM.
ASCD contral unit Sencfs. the cruise signal and D, (overdrive)} cancellation signal from ASCD con-
trol unit to TCM.
l ., . : - . : ional sent f
Shift solenaid valve A/B Selects shifting point suited to driving conditions in relation to a signal sent from
TCM.
. ) Regulates {or decreases) line pressure suited to driving conditions in relation to
Line pressure solenaid valve )
a signal sent from TCM.
Qutput Regulates (or decreases) lock-up pressure suited to driving conditions in relation

Torque converter clutch solenoid vatve

Ic a signal sent from TCM.

Overrun clutch solenoid valve

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

O/D OFF indicator lamp

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

AT-25

FE

cL

FA

RA

8T

RS

BT

707



OVERALL SYSTEM

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 torque. This results in smooth shift operation.

Normal control

‘R position The line pressure to throttle opening characteristics is set for
? suitable clutch operation.
® .g_ !IDF!, ii2!ll ﬂ1n
E T position
&S
ax
gg
O x
Throttle opening —m
SAT003J
Back-up control (Engine brake)
D,—»“2* or “1” position If the selector lever is shifted to “2” position while driving in D,
T (OD) or D, great driving force is applied to the clutch inside the
= transmission. Clutch operating pressure (line pressure) must be
o = D,—»"2" or “1” increased to deal with this driving force.
3 E position
29
88
L@
5%
Vehicle speed —m
SATO04)
No shifting During shift change
T [ A The line pressure is temporarily reduced corresponding to a
— y : change in engine torque when shifting gears (that is, when the
- shift solenoid valve is switched for clutch operation) to reduce
E shifting shock.
s When shifting
o x {1-» 2 shift}
¢ g
o
A ™4
Throttle opsning —m
SATO05)

At low fluid temperature

¢ 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.

708 AT-26



OVERALL SYSTEM
Control Mechanism {(Cont’d)

The line pressure is reduced below 60°C (140°F) to prevent

Line pressure L]
(under normal conditions) shifting shock due to low viscosity of automatic transaxle
T L fluid when temperature is low. @l
E Line pressure corrected
% ,\é» {at low temperature) MA
g5
3
L
. Bl
Throttle opening ——»
SATO06.
. . . . . LG
—10°C (14°F) e Line pressure is increased to a maximum irrespective of the L
throttle opening when fluid temperature drops to -10°C
T (14°F). This pressure rise is adopted to prevent a delay in B
’ clutch and brake operation due to extreme drop of fluid vis-
= ;
o3 Novmal temparature cosity at low temperature.
2t FE
g 3
a
C m
52 &L
Throttle opaning —p .
' SATO07
BT

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

Pilot pressure :
oM The TCM activates shift solenoid valves A and B according to

v I signals from the throttle position sensor and revolution sensor ST
to select the optimum gear position on the basis of the shift
L schedule memorized in the TCM.
S onorr The shift solenoid valve performs simple ON-OFF operation. ¢
—-—— E o When set to ON, the drain circuit closes and pilot pressure is
To snitt valve P — { applied to the shift valve.
%/ &EA-EI Drain PP BT
) Shift solenoid valve ==
SATO08J
A

Relation between shift solenoid valves A and B and gear positions

Gear positich L
D, 2., 1, Do, 25, 15 D, D, (OD) N-P '
Shift solenoid valve
A ON (Closed) QFF (Open) OFF {Open) ON (Closed) ON (Closed) [
B ON (Closed) ON (Closed) QOFF (Open) OFF {Open) ON (Closed)
AT-27 709
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OVERALL SYSTEM
Control Mechanism (Cont’d)

Control of shift valves A and B

Inactivated state Activated state . '
I Shift valve B Shift valve B
I/ /
\I
L. ‘
t] Spring N \Sprmg

Pilot pressure X * Pilot pressure * *

— TCM ‘ - TCM

|‘ 1 1

N =

. Shift solenoid valve B OFF \- i i

Drain Shift solenoid valve B ON SAT00S

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

shift valves A and B.
The drawing above shows the operation of shift valve B. When the shift solenoid valve is ON, pilot pres-
sure applied to the end face of the shift valve overcomes spring force, moving the valve upward.

LLOCK-UP CONTROL

The lock-up 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 oit pressure signal which controls the lock-up 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.

Overdrive control switch ON OFF
Selector lever “D” position

Gear position D, J D,
Vehicle speed sensor Mere than set value

Throttle position sensor Less than set opening

Closed throtile position switch OFF

A/T fluld temperature sensor Mgore than 40°C {104°F)

Torque converter clutch solenoid valve control

Pilot pressure

Filter TeM The torque converter ciutch solenoid valve is controlled by the
7 : 7 Plunger TCM. The plunger closes the drain circuit during the OFF period,
) - and opens the circuit during the ON period. If the percentage of
it OFF-time increases in one cycle, the pilot pressure drain time
L . lﬁ_iﬁl- o= is reduced and pilot pressure remains high.
To 40 / N ] The lock-up piston is designed to slip to adjust the ratio of
converter clutch =T ON-OFF, thereby reducing lock-up shock.

control valve %

7 Drai Torque converter
W ramclutch solencid
valve SATG10J

AT-28



OVERALL SYSTEM
Control Mechanism (Cont’d)

High
4 OFF-time Amount of drain .| Pilot pressure
5 INCREASING DECREASING HIGH
g =
3o ¥
§§ Lock-up f v
Eg released . I Lock-up Lock-up
E? § !@ - |':|J> applied RELEASING
Y | |
Low L .
High-e— Torgue converter clutch —w Low
solenoid valve off-time ratio (%)
SATO11
Torque converter clutch control valve operation
Lock-up released Lock-up applied
Chamber A " Lock-up piston -
\ -Chamber B Oil pump Chamber B Qil pump
Logk-up (& Torque converter
piston f Terque converter Q?nverter que ¢ Comverter
oil pressure
i TCjM oo o e
: on QT oy
o ot Pilot pressure § oFFe— Torque converier é Pilot prassure Torque conve-rter
cooler clutch sclenocid / . ; clutch solenoid
v valve il -:i ’ﬁ' valve
Torque converter— i Drain _L (e FP—— “~— Drain T
4 b3 = =
:;L:ic;h control IR / Torque converter-rlorﬁl:]e col:ve:rterl_j Torque converter
A aliof valve cluieh control valve T relief valve  SATO124

Lock-up released

The OFF-duration of the torque converter clutch solenoid valve is long, and piiot 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 (lock-up pis-
ton release side). Accordingly, the lock-up piston remains unlocked.

Lock-up applied

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

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROL)

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

The overrun clutch operates when the engine brake is needed.

Overrun clutch operating conditions
Gear position Throttle opening
“D” position Dy, D, D, gear position
P 1 Ze 7 9047 P Less than 3/16
“2” position 24, 2; gear position
“1” position 14, 1, gear position Al any position

AT-29
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OVERALL SYSTEM

Control Mechanism (Cont’d)

controf

|

Overrun clutch
salenoid valve gaTg1sJ

Line pressure (1 position)

Qverrun
clutch

Overrun
clutch
control
valve

—

Overrun clutch
reducing valve

Pilot pressure
ON OFF

pressure
(2 and 1
. X positions)

=—Line
pressure

TCM

712

i==

1

hfi T =
' Overrun clutch

Drain solenoid valve
SATO16J

16/16 D position T 2 position 1 position
@ ct 2 g 22
B 25 S5
£s '-E a /2;1*2z I'E o 14— 1,
=) /
e ] \ %
0 Vehicle speed—r Vehicle speed —» Vehicle speed —»
Overrun clutch Overrun clutch OCverrun clutch
engages engages engages SATO14J
Pilot pressure Overrun clutch solenoid valve control
TCM The overrun clutch solenoid valve is operated by an ON-OFF
7 signal transmitted by the TCM to provide overrun clutch control
(engine brake control).
(. When this solenoid valve is ON, the pilot pressure drain port
A 0N OFF closes. When it is OFF, the drain port opens.
—-— ) — During the solenoid valve ON pilot pressure is applied to the end
To ovarrun cluich ‘W'i” face of the overrun clutch control 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 clutch
does not engage.

When the soienoid is OFF, pilot pressure is not generated. At
this point, the overrun clutch contro! vaive 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 cluich is engaged at all times.
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OVERALL SYSTEM

Control Valve

FUNCTION OF CONTROL VALVES

Valve name

Function

Pressure regulator valve, plug and
sleave

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 vaive to the pressure regulator valve. Regulates pressure-
modifier pressure {signal pressure) which controls optimum line pressure for all driving con-
ditions.

Pilot valve

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

Accumulator control valve

Regulates accumulator backpressure lo 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 oll ¢ircuits using output pressure of shift solenoid vaive A to
meet driving conditions (vehicle speed, throttle 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 solenoid valve B in

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

Cverrun clutch control valve

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

“1st ” reducing valve

Reduces low & reverse brake pressure to dampen engine-brake shock when down-shifting
from the “1” pasition 1, 1o 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 to increase
the pressure-regulating point, with resuliant engine brake capability.

Torque converter relief valve

Prevents an excessive rise in torque converter pressure.

Torque converter clutch control
valve, plug and sleeve

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

tem.

1-2 accumulator vaive and piston

Dampens the shock encountered when 2nd gear band serve contracts, and provides smooth
shifting.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

The first is the emission-related on board diagnostic system (OBD II) performed by the TCM (transmls—
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 famp. The malfunction
is stored in the TCM memory. The detected items are overlapped with OBD-Il seif-diagnostic items. For
detail, refer to AT-45.

OBD-ll Function for A/T System

The ECM provides emission-related on board diagnostic (OBD-1I) 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 vaives are used as sensing elements.

The MIL automatically illuminates in One or Two Trip Detection Logic when a malfunction 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 memory function.

TWO TRIP DETECTION LOGIC

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

If the same malfunction as that experienced during the first test drive is sensed during the second test
drive, the MIL will illuminate. — Second Trip

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

Items - : MIL - -
One trip detection Two trip detection

Shiit solenoid valve A — DTC: P0750 (1108)_ X

Shift solenoid valve B — DTC: 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-il Diagnostic Trouble Code (DTC)

How to read DTC and 1st trip DTC

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Di-
agnostic Results) Exampies; 1101, 1102, 1103, 1104, efc. For details, refer to EC section [*Mal-
function Indicator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

These DTCs are controlled by NISSAN.

TDOLS

2. CONSULT or GST (Generic Scan Tool) Examptles: P0O705, P0710, P0720, P0725, eic.
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-ll Diagnostic Trouble Code (DTC)
(Cont’d)

o 1st trip DTC No. is the same as DTC No.
¢ Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction. @l

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 nhormal.
CONSULT can identify them as shown below. Therefore, using CONSULT (if available) is rec-

ommended.

I

A sampie 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 G
|

|

[ SELECTSYSTEM
ENGINE

indicates how many times the vehicle was driven after the last
detection of a DTC.

|
|
L
| |

IL' e j oL

S

FB95K

If the DTC is being detected currently, the time data will be “0”.
B SELF-DIAG RESULTSE [ ]

FAILURE DETECTED TIME
PNP SW/CIRC a
{PO705]
P&
BA
| EraSE || PRINT |[ FFdata |
AATS47A
If a 1st trip DTC is stored in the ECM, the time data will be “[1t]”.
B SELF-DIAG RESULTS H D
8T
FAILURE DETECTED TIME
PNP SW/CIRC [11]
[PO705] -
BT
|[ERASE|| PRINT |[FFdata]
SAT364J
HA
EL
1B
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-Il Diagnostic Trouble Code (DTC)
(Cont’d)
FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM has a memory function, which stores the driving condition such as fuel system status, 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 o 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 foliowing priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: PQ300 - P0306 {0701, 0603 - 0608)
1 Fuel Injection System Function -— DTC: P0O171 {0115), PG172 {0114), P0O174 (0209), P0175
(0210)
2 Except the above items (includes A/T related itams)
3 1st trip freeze frame data

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

HOW TO ERASE DTC

The diagnostic trouble code can be erased by CONSULT, GST or ECM DIAGNOSTIC TEST MODE as
described following.
e If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.

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

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

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

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

NoorwN
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-ll Diagnostic Trouble Code (DTC)

| [ ERASE |[ PRINT |

Turn CONSULT “ON”, and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch "ERASE". (The DTC in the
TCM will be erased.)

(Cont'd)
( How to erase DTC (With CONSULT)
1. If the igniticn swilch 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.
[l SELECT svsTEM | [lm  selecTomemobE [ W SELF-DIAG RESULTS Bl [
I ENGINE | [SELF-DIAG RESULTS - | FAILURE DETEGTED
| AT ] | | DATA MONITOR ] SHIFT SOLENOID/V A
B i ] |’__:> | DTC WORK SUPPORT | |:>
| ‘ | [ TcM PART NUMBER |
I ] L |
12 | |

AT
Touch Touch ’_l

[ln seLecT sYsTEM | [l seecTpiaamope [ M SELF-DIAG RESULTSE [

l ENGINE__ | | WORK SUPPORT | FAILURE DETECTED  TIME

| AT il | [SELF-DIAG RESULTS | SFT SOL A/CIRC o

[P0750]

r | |:> ['DATA MONITOR = | |:>

| | | ACTIVE TEST |

[ | [ DTC CONFIRMATION [ m

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

5. Touch “ENGINE”". 6. Touch "SELF-DIAG RESULTS”, 7. Touch “ERASE". (The DTC in the

ECM will be erased.)

SAT383J

¢/ HOW TO ERASE DTC (With GST)

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

2. Perform “OBD-li SELF-DIAGNOSTIC PROCEDURE (No Tools)’. Refer to AT-43. {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”].

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 PROCEPURE (No Tools)”. Refer to AT-43. (The engine warm-up
step can be skipped when performing the diagnosis only to erase the DTC.)

3. Change the diagnostic test mode from Mode 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-35

cL

BT

EA,

£} i

DX

717



718

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)
\ ‘ / 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.

——=== ENGINE ™ e [f the malfunction indicator lamp does not light up, refer to
EL section “WARNING LAMPS” and “WARNING CHIME”}.

/ SOON \ (Or see MIL & Data Link Connectors in EC section.)
2. When the engine is started, the malfunction indicator lamp

should go off.

If the lamp remains on, the on board diagnostic system has
SATeE4! detected an emission-related (OBD-Il) malfunction. For

detail, refer to EC section ("ON BOARD DIAGNOSTIC
SYSTEM DESCRIPTION").

CONSULT

NOTICE

1.

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

Check for time difference between actual shift timing and the CONSULT display. If the difference is
noticeable, mechanical parts {except solenocids, sensors, etc.) may be malfunctioning. Check
mechanical paris 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:

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

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

e Gear position displayed on CONSULT indicates the point where shifis are completed.

Shift solenoid valve “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 Manual supplied with the CONSULT
unit. -

SELF-DIAGNOSIS

After performing this procedure, piace check marks for results
on the "DIAGNOSTIC WORKSHEET", AT-49. Reference pages
are provided following the items.

|
|
!
| SELF-DIAGNOSTIC PROCEDURE (With
|
|
|

[l SELECT sYsTEM

| ENGINE
AT
I
I
I
I

CONSULT)

1. Turn on CONSULT and touch “ENGINE"” for OBD-II
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-70. If result is NG, refer to EL section

("POWER SUPPLY ROUTING"}.

2. Touch “SELF-DIAG RESULTS”.

B SELF-DIAG RESULTS B[] Display shows malfunction experienced since the last eras-
ing operation.

FAILURE DETECTED CONSULT performs REAL-TIME SELF-DIAGNOSIS.
THROTTLE POSI SEN Also, any malfunction detected while in this mode will be
displayed at real time.

[ ERASE || PRINT |

SAT708G
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC RESULT TEST MODE

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

Detecied items TCM self-diagnosis OBD-if (DTC)
(Screen terms for CONSULT, s -
“SELF-DIAG RESULTS"” test mode) Malfunction is detected when ... . Available by
Available by .
O/D OFF . malfunctnon
indicator lamp or indicator iamp°2,
AT “ENGINE” “A/T” on CONSULT | . CNGINE" On
CONSULT or GST
PNP switch circuit ® TCM does not receive the correct voltage signal _ PO705
— | PNP SW/CIRC (based on the gear position} from the switch.
Revolution sensor @ TCM does not recelve the proper voltage signal X PO720
VHCL SPEED SEN-AT | VEH SPD SEN/GIR AT from the sensor.
Vehicle speed sensor (Meter) ® TCM does not receive the proper voltage signal X _
VHCL SPEED SEN-MTR q' — from the sensor.
AT 1st gear function @ A/T cannot be shifted 1o the 1st gear position o PO73141
— | AT 1ST GR FNCTN even if electrical circuit is good.
AT 2nd gear function ® AT cannot be shifted to the 2nd gear position _ PO732*1
— ] AT 2ND GR FNCTN even if electrical circuit is good.
AT 3rd gear function ® AT cannot be shifted to the 3rd gear position . PO733™
— | A/T 3RD GR FNCTN even If electrical circuit s good.
AT 4th gear function ® AT cannot be shifted to the 4th gear position . PO734%1
— LA/T 4TH GR FNCTN even if electrical circuit is good.
A/T TCC S/ function {lock-up) ® A/T cannot perform lock-up even if electrical . PO744%1
— [ AT TCC SV FNCTN cireuit is good.
Shift solencid valve A @ TCM detects an improper voltage drop when it X PO750
SHIFT SOLENOID/V A [ SFT SOL A/CIRC tries to operate the solenoid valve.
Shift solengid valve B ® TCM detects an improper voltage drop when it X PO755
SHIFT SOLENCID/V B | SFT SOL B/CIRC tries to operate the solenoid valve.
Qverrun clutch solenoid valve @ TCM detects an improper voltage drop when it X P1760
OVERRUN CLUTCH S/v 1 O/R CLUCH SOL/CIRC tries to operate the solenoid valve.
T/C clutch solenoid vaive ® TCM detects an improper voltage drop when it X PO740
T/C CLUTCH 80L/WV —ITCC SOLENQID/CIRC tries to operate the solenaid valve.
Line pressure solenoid valve ® TCM detects an improper voltage drop when it % PO745
LINE PRESSURE 5/V | L/PRESS SOL/CIRC tries to operate the solenoid valve.
Throttle position sensor, throtile position switch ® TCM receives an excessively low or high voit- X P1705
THROTTLE POSI SEN [ TP SEN/CIRC AT age from the sensor.
Engine speed signai ® TCM does not receive the proper voltage signal X PO725
ENGINE SPEED SIG from the ECM.
AST fluid temperature sensor ® TCM receives an excessively low or high volt- X PO710
BATT/FLUID TEMP SEN ! ATF TEMP SEN/CIRC age from the sensor. .
ggﬂ'ﬁggh:l)umw (RAM)—J — ® TCM memory (RAM} is malfunctioning. — —
ggl\:l'!{'ggr)UNlT ROM) | — ® TCM memory {(ROM) is malfunctioning. — —
Initial start ® This is not a malfuncticn message (Whenever
shutting off a power supply to the TCM, this X —_
INITIAL START | - message appears on t:e gcreen.)
No failure
® No failure has been detected. X X

X : Applicable
-~ : Not applicable

*1 : These malfunctions cannot be displayed by MIL Sy

SERVICE.

if another malfunction is assigned o MIL.

*2 : Refer to EC section [“Malfunction 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 select

Monitor items Display ECU 1 ptain Description Remarks
!nput signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SE-A/T ® Vehicle speed computed from | When racing engine in “N” or “pP”
(Revolution sensor) [km/h] or [mph] X _ signal of revolution sensor is position with vehicle staticnary,
displaysd. CONSULT data may not indicate
© km/h (O mph).
Vehicle speed sensor 2 VHCL/S SE-MTR ® \Vehicle speed computed from | Vehicle speed display may not be
{Meter) [km/h] or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X — Is displayed. (6 mph). it may not indicate 0
km/h (0 mph) when vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN X _ ® Throttle position sensor signal
V] voltage is displayed.
AST fluid temperature sensor FLUID TEMP SE ® AT fluid temperature sensor
V] % - signal veltage is displayed.
® Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X o ® Source voltage of TCM is dis-
V] played.
Engine speed ENGINE SPEED ® Engine speed, computed from | Engine speed display may not be
[rpm] engine speed signal, is dis- accurate under approx. 800 rpm.
X X Y
played. It may not indicate 0 rpm even
when engine is not running.
Qverdrive control switch OVERDRIVE SW ® ON/OFF state computed from
[ON/CFF] X — signal of overdrive control SW
is displayed.
P/N position switch P/N POSI SW ® ON/OFF state computed from
[ON/CFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION SW ® ON/OFF state computed from
[ON/QFF] X — signal of R position SW is dis~
played.
D position switch D PCSITION SW ® ON/OFF state computed from
[ON/OFF] X — signal of D position SW is dis-
played.
2 position switch 2 POSITION SW ® ON/OFF status, computed from
[ON/OFF] X —_ signal of 2 position SW, is dis-
i played.
1 position switch 1 POSITION SW ® ON/QFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE @ Status of ASCD cruige signal is | ® This is displayed even when no
[ON/OFF) X o displayed. ASCD is mounied.
ON ... Cruising state )
OFF ... Normal running state
ASCD QD cut signal ASCD-OD CUT ® Status of ASCD OD release ® This is displayed even when no
[ON/OFF] ¥ _ signal is displayed. ASCD is mounted.
CN ... 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/GFF) X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW ® ON/OFF status, computed from
[ON/OFF] X — signal of wide open throttle
position SW, is displayed.
Gear position GEAR ® Gear position data used for
— X computation by TCM, is dis-
played.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

Monitor select

Monitor items Display ECUt Main Description Remarks @ﬂ
inpu .
signals signals
Selector lever position SLCT LVR POSI ® Selector lever position data, @ A specific value used for con-
— X used for computation by TCM, trol is displayed if fail-safe is MA
is displayed. activated due ta error. H
Vehicle speed VEHICLE SPEED ® Vehicle speed data, used for
[km/] or [mph] — X computation by TCM, is dis-
played. : E
Throttle position THROTTLE POSI ® Throttle position data, used for | ® A specific value used for con-
78] — X computation by TCM, is dis- trol is displayed if fail-safe is
played. activated due to error. [L@
Line pressure duty LINE PRES DTY ® Control value of line pressure
[95] _ X solenoid valve, computed by
TCM from each input signal, is E@
displayed.
Torque converter clutch solenoid | TCC SV DUTY ® Control value of forgue con-
valve duty [%] _ X verter clutch sclenoid valve,
computed hy TCM from each FE
input signal, is displayed.
Shift solenoid valve A SHIFT S/V A ® Control value of shift solenoid | Control value of solencid is dis-
[ON/OFF] _ X valve A, computed by TCM played even if solenoid circuit is GL
from each input signal, is dis- | disconnected.
played. The "OFF" signal is displayed if
Shift solenoid valve B SHIFT SV B ® Conlrol value of shift solenoid | Setenold circuit is shorted. MT
[ON/OFF] _ X valve B, computed by TCM v
from each input signal, is dis-
played.
Overrun clutch solenoid valve OVERRUN/C S/V ® Control value of overrun clutch
[ONAQOFF] . X seolenoid valve computed by
TCM from each input signal is
displayed. BA
Self-diagnosis display lamp SELF-D DP LMP _ X ® Control status of O/D OFF indi- '
{O/D OFF indicator lamp} [ON/OFF} cator lamp is displayed.
X: Applicable '
—: Not applicable
DTC WORK SUPPORT MODE WITH CONSULT
CONSULT setting procedure
ST

( 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 As

panel.

BT

F /
p—‘ Data link connector

for CONSULT SATO18/
(HA

3. Tum ignition switch “ON”.
4. Touch “START”.

NISSAN Bl
CONSULT
15

iy
4
START

| SUB MODE |

SEF392|
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CONSULT (Cont’d)
[ SELECT SYSTEM 5. Touch “A/T”.
ENGINE o
AT W

|
|
|
]
|
|
L

ATI74H

6. Touch “DTC WORK SUPPORT".

[A  sececiomewone ]

[ sELF-DIAG RESULTS

[ DATA MONITOR

uf

|

il

|

| TCM PART NUMBER I
|

|

[ DTC WORK SUPPORT

AAT341A

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

| A\ SELECT ImEm
r1 ST GR FNCTN P0731

| 2ND GR FNCTN Po732

| 3RD GR FNCTN PO733

| 4TH GR FNCTN P0734

[ Tcc siv ENCTN Po744

I { N

SAT975]

8. Touch “START”.

Bl 2ND GR ENCTN Po732 il L

THIS SUPPORT FUNCTION
IS FOR

DTG Po732.

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

| EXIT || START |

SATY78I

9. Perform driving test according to “DTC CONFIRMATION
B 2MD GR ENCTN Po7s2 il 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%

SATI77I
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

B 2ND GR FNCTN Po732 i L

=z=z======= MONITOR zzz=zz====-
GEAR 2
VEHICLE SPEED 50km/h
THROTTI.E POSI 8.0/8
TCC 8N DUTY 1%

SAT978I

B 2ND GR ENGTN po732 il L]

STOP
VEHICLE

SATS79I

B 2ND GR FNCTN Po7a2 i L
COMPLETED
B RESULTS B

LR R X J m * ¥k %k k

[ END || PRINT

SAT980I

B 2ND GR FNCTN Po732 I D
DRIVE VHCL IN D RANGE
SHIFTING 14 2434 UNDER
NORMAL ACCELERATION.

DOES A/T SHFT NORMAL
CHEGCK FOR PROPER SHF
TIMING AND SHFT SHOCK

z==z====== MONITOR z=czz==z=
ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Ckm/h

SAT981I

M 2ND GRFNCTN Po732 D
DRIVE VHCL IN D RANGE
SHIFTING 14 2-+3-4 UNDER
NORMAL ACCELERATION.

DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK

========== MONITOR ==z===zz==-
ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h
YES || NO

SATOB2I

CONSULT (Cont’d)

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

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

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

12. Touch “YES” or “NO”.

AT-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

13. CONSULT procedure ended.
W 2ND GR FNCTN Po7az i [ If “NG” appears on the screen, a malfunction may exist. Go
to “DIAGNOSTIC PROCEDURE”.

COMPLETED
B RESULTS A

* ok % % OK  *%+*=%

| END || PRINT |

SAT983
B 2ND GR FNCTN Po7az il L]
COMPLETED
B RESULTS
* % ¥ %k m % % %k ok
[ END || PRINT |
SAT980I
DTC WORK SUPPORT MODE
DTC work support item Description Check items (Possible causs)
. Ifollowmg items for “A/T 1st gear functicn {P0731)” can be con- ® Shift solenoid valve A
fimed. ® Shift soienoid valve B
18T GR FNCTN P0731 ® Self-diagnosis status {whether the diagnosis is being con- ® Each clutch
ducted or nof) ® Hydraulic control circuit
@ Self-diagnosis result (OK or NG) 4
Following items for “A/T 2nd gear function (P0732)"” ¢an be con-
firmed. ® Shift solenoid valve B
2ND GR FNCTN P0732 @ Self-diagnosis status (whether the diagnosis is being con- ® Each clutch
ducted or not) ® Hydraulic control circuit
® Self-diagnosis result {OK or NG)
Following items for “A/T 3rd gear function (P0733)” can be con-
firmed. ® Shift solenoid valve A
3RD GR FNCTN P0733 ¢ Self-diagnosis status (whether the diagnosis is being con- ® Each clutch
ducted or not) & Hydraulic control circuit
@ Self-diagnosis result {OK or NG)
. “ . ” @ Shift solencid valve A
F?ollowmg items for “A/T 4th gear function (P0734)” can be con- ® Shift solenoid valve B
firmed. ® Overrun clutch solenoid valve
4TH GR FNCTN P0734 ® Self-diagnosis status (whether the diagnosis is being con- . )
® Line pressure solencid valve
ducted or not) ® Each clutch
° . .
Self-diagnosis result (OK or NG) @ Hydraulic controf circuit
Following |t§ms for “A/T TCC S/V function (ock-up) (P0744) @ Torque converter clutch sole-
can be confirmed. noid vaive
TCC S/V FNCTN P0744 ® Self-diagnosis status (whether the diagnosis is being con- @ Each cluich
ducted or nol) ® Hydraulic control circuit
® Self-diagnosis result (OK or NG) y
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT
CODES/FREEZE 1 i
P1705 THAOTTLE POS 1 @) OBD-ll SELF-DIAGNOSTIC PROCEDURE (With &
MALFUNCTION GST)
Refer to EC saction [“Generic Scan Tool (GST)”, “ON BOARD MA
DIAGNOSTIC SYSTEM DESCRIPTION"].
[ENTER] *FREEZE DAIA EM
SAT383l |

LG

OBD-ll SELF-DIAGNOSTIC PROCEDURE (No
Tools)

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

BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

FE
CL
M
TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)
DIAGNOSIS START
| l =
B
OVERDRIVE B
ON/OFF E"> 1. Move selector lever in “P” position. Start
the engine. Warm engine to normal No . Go to “1. O/D OFF Indica- B
operating temperature. | tor Lamp Does Not Come L
2. Tum ignition switch to “OFF” position. On”, AT-176.
SATS671] | 3. Wait 5 seconds. 58
O/D OFF 4. Turn ignition swnph to “ON” position.
indicator lamp {Do not start engine.)
i 5. Does O/D OFF indicator lamp come on
) R for about 2 seconds? ST
000 |
o~ ® RS
EH (Go to next page.)
N ) 75
BT
AT856
HA
EL
4

AT-43 725



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT
(Cont’d)

am |

1. Turn ignition switch lo “OFF” position.

2. Tumn ignition switch to “"ACC” position.
OVERDRIVE 3. Move selector lever from “P” to “D”
ON/OFF > position. _ B

4. Turrn ignition switch to “ON" position.

(Do not start engine.)
5. Depress and hold overdrive control
SATOESI switch in “OFF” position (the O/D OFF
indicator lamp will be "ON"} until
directed to release the switch.
{If ©/D OFF indicator lamp does not
come on, go to step E] on AT-195.)
6. Turn ignition switch to “"OFF” position.
7. Turn ignition switch to “ON" position
(Do not start engine.)
8. Release the overdrive control switch
(the O/D OFF indicator lamp will be

OVERDRIVE “OFF™)
ON/OFF > 9. Wait 2 seconds.
v
SATIBY! —
10. Move selector lever to “2” position.
n 11. Depress and release the overdrive

control switch (the O/D OFF indicator
lamp will be “ON").

12. Depress and hold the overdrive control
switch (the Q/D OFF indicator lamp
will be “OFF”) until directed to release
the switch.

OVERDRIVE

ON/OFF O> 1 v

1. Move selector lever to “1” position,

2. Release the overdrive control switch.

3. Depress and release the overdrive con-
trol switch (the O/D OFF indicator iamp

will be “ON").

4. Depress and release the overdrive con-
trel switch (the O/D OFF indicator lamp
Accelerator pedal will be “OFF”).

5. Depress and hold the overdrive control
switch (the O/D QFF indicator lamp will
be “ON"} until directed to release the

SATS70l

switch.
) !
epress Rel
elease 1. Depress accelerator pedal fully and
SATIS1E release.

2. Release the overdrive control switch
{the O/D OFF indicator lamp will begin

0/D GFF to flash “ON and OFF").
indicator lamp

£ (] T ;

Check O/D OFF indicator lamp.

0 7~ || Refer to JUDGEMENT OF SELF-DIAG-
|| NOSIS CODE, AT-45.
W4 J’
\ DIAGNOSIS END
AATBR2
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ON BOARD DIAGNOSTIC

SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT

(Cont'd)
JUDGEMENT OF SELF-DIAGNOSIS CODE
O/D OFF indicatar famp:
All judgement flickers are the same. 4th judgement licker is longer than others.
St o A\ s
=l 82 = Tom =

Self diagnosis
start
Start signal 10 judgement flickers

LI, .-

- | i | 11~ Shade
\ b i

b hthbhhtatabh b

I

o SATA36F
Ali circuits that can be confirmed by self-diagnosis are OK.

Self-diagnosis
start

-r3-— Light
J-HI_”“LA Shade
| SAT443F
Shift solenoid valve A circuit is short-circuited or discon-

ected.
Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-140.

1st judgement flicker is longer than others.

SATA37F
Revolution sensor circuit is short-circuited or disconnected.
®» Go to VEHICLE SPEED SENSOR-A/T {REVOLUTION SEN-
SOR) (DTC: 1102), AT-86.

5th judgement flicker is longer than others.

LN I

BEEES
-
Parames.
__ - —— Light
- -Shade
 BAT44sF
Shift solenoid valve B circuit is shont-circuited or discon-

ecied.
Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-145.

2nd judgement flicker is longer than others.

~ Vs
oD 1=

OFF |~
Py NN,

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

ected.
Go to VEHICLE SPEED SENSOR-MTR, AT-167.

6th judgement fiicker is longer than others.
~y A e

RIS
~_GFF_17

_ SAT447F
Overrun clutch solenoid valve circuit is short-circuited or dis-

onnected.
Go to OVERRUN CLUTCH SOLENOID VALVE (DTC: 1203),

AT-157.

3rd judgement flicker is longer than others.

\\\l‘/_//

2 =
Py
_ . —— Light
- — IH[ ” \—I ——Shade

i o o . SAT44MF
Throttle position sensor circuit is short-circuited or discon-

gcted.
Go to THROTTLE POSITION SENSOR (PTC: 1206), AT-150.

7th judgement flicker is longer than others.

NN A
1% =
ZLoFe =
ATV
] ”I_IH” o
SEEEENEE ~ Shade

SAT448F

Torque converter clutch solenoid valve circuit is short-cir-

uited or disconnected.
Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE

{DTC: 1204), AT122.

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

AT-45
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ON BOARD DIAGNOSTIC

SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT

(Cont'd)

O/D OFF indicator lamp:

8th judgement flicker is longer than others.

A/T fluid temperature sensor is disconnected or TCM power

Self-diagnosis
start

- E - -- Lignt
M Shade

SAT451F

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

Flickers as shown below.
\ s

a3
/

NN

.

—

~

. SAT457F
Battery Eower is low.
Battery has been disconnectad for a long time.

Battery is connected conversely.
{When reconnecting TCM connectors. — This is not a prob-

lem.)

gth judgement flicker is longer than others.

POWER SOURCE, AT-162.

~. V[ i
THE
—|_OFF |

P E RS,

— Light

[,

\

-Shade

I
E Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-90.

SAT453F

gine speed signal circuit is short-circuited or disconnected.

L.amp comes on.

~ N4
- 90 1_
OFF
a4 1 3 ~
Sell diagnosis
Start
{, Light
—————————————————— Shade

SAT367J

PNP switch, overdrive control switch cr throttle position
iwitch circuit is disconnected or TCM is damaged.
Go to PNP, OVERDRIVE CONTROL AND THROTTLE POSI-

TION SWITCHES, AT-191.

10th judgement flicker is longer than others.
~ N / Y

NS
—~_OFF |~

AR

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

) ) o o SAT455F
Line pressure solenocid valve circuit is short-circuited or dis-

AT-135.

728
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TROUBLE DIAGNOSIS — Introduction

Sensors

SATB31IA

SATE321

SEF234G

Introduction

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

The TCM also communicates with the ECM by means of a 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 maifunction, etc.

It is much more difficuit 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 performed. Follow the “Work Flow”. Refer to AT-51.
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-48) 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-47
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TROUBLE DIAGNOSIS — Introduction

INFORMATION FROM

KEY POINTS
Veh

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 Continuous O Intermittent  { times a day)
Symptoms [0 Vehicle does not move. ([ Any position [ Particular position)

O No up-shift {(Jist—2nd [2nd -»3rd 0O 3rd = O/D)

O No down-shift (20 O/D —» 3rd O 3rd - 2nd O 2nd — 1st)

3 Lockup malfunction

[ Shift paint too high or too low.

[ Shift shock or slip {ON — D [ Lockup [ Any drive position)

[ Noise or vibration

[0 No kickdown

[J No pattem select

2 Others
{

O/D OFF indicator lamp

Blinks for about 8 seconds.

0 Continuously it O Not lit
Malfunction indicator lamp (MIL) | [ Continuously lit O Not iit
AT-48




TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. |[0 Read the Fail-safe and listen to customer complaints. - AT-5 &l
2. |0 CHECK A/T FLUID ' AT-52
O Leakage (Follow specified procedure) biA
[ Fluid condition o
O Fluid level
3. |1 Perform STALL TEST and LINE PRESSURE TEST. AT-52, 55 | EM
O Stall test — Mark possible damaged components/others.
[0 Torque converter one-way clutch [0 Low & reverse brake LG
O Reverse clutch [0 Low one-way clutch
O Forward clutch O Engine
LI Overrun clutch (] Line pressure is low B
O Forward one-way clutch O Clutches and brakes except high
clutch and brake band are OK
[ Line pressure test — Suspected parts: FE
4. |0 Perform all ROAD TEST and mark required procedures. AT-56
4-1. Check before engine is started AT-57 ol
71 SELF-DIAGNOSTIC PROCEDURE — Mark detected items. '
O PNP switch, AT-76. T
O A/T fluid temperature sensor, AT-81.
[0 Vehicle speed sensor-A/T (Revolution sensor), AT-86.
U Engine speed signal, AT-90.
O Torque converter cluich solenoid valve, AT-122.
L Line pressure solenoid valve, AT-135.
[l Shift solenoid valve A, AT-140. : =)
O Shift solencid valve B, AT-145.
[1 Throttle position sensor, AT-150.
O Owverrun clutch soienoid valve, AT-157. B
3 A/T fluid temperature sensor and TCM power source, AT-162. .
L! Vehicle speed sensor-MTR, AT-167.
I PNP, overdrive control and throttle position switches, AT-191. .
[l Battery BR
O Others
4-2. Check at idle AT-58 ST
O 1. O/D OFF Indicator Lamp Does Not Come On, AT-176.
O 2. Engine Cannot Be Started In “P” And “N” Position, AT-177.
O 3. In “P” Position, Vehicle Moves Forward Or Backward When Pushed, RS
AT-177.
O 4. In "N” Position, Vehicle Moves, AT-178. :
t1 5. Large Shock. “N” — “R” Position, AT-179. BT
{0 6. Vehicle Does Not Creep Backward In “R” Position, AT-180.
[0 7. Vehicie Does Not Creep Forward In “D”, “2” Or “1” Position, AT-181.
4-3. Cruise test AT-60, | WA
Part-1 AT-63
[1 8. Vehicle Cannot Be Started From D,, AT-182. EL
0 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-183.
O 10. A/T Does Not Shift: D, — D, AT-184,
O 11. A/T Does Not Shift: B, — D,, AT-185. 1B
[ 12. A/T Does Not Perform Lock-up, AT-186.
O 13. A/T Does Not Hold Lock-up Condition, AT-187.
(] 14. Lock-up Is Not Released, AT-187.
O 15. Engine Speed Does Not Return To Idle (Light Braklng D, — D), AT-188.

AT-49 731



732

TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

Part-2 AT-65
(I 16. Vehicle Does Not Start From D, AT-189.
C 9. AT Does Not Shift: D; — D, Or Does Not Kickdown: D, — D,, AT-183.
1 10. A/T Does Not Shift: D, — Dg, AT-184.
0 11. A/T Does Not Shift: Dy — D,, AT-185.
Part-3 AT-66
0 17. AT Does Not Shift: D, — D5 When Overdrive Control Switch “ON” —
“OFF"”, AT-189
O 15. Engine Speed Does Not Return To Idle (Engine Brake In D), AT-188.
O 18. ﬁ[r'l‘ Does Not Shift: D; — 2,, When Seslector Lever “D” — “2” Position,
-190.
O 15. Engine Speed Does Not Return To Idle (Engine Brake In 2,), AT-188.
O 19. Q_I/:I' Does Not Shift: 2, — 1,, When Selector Lever “2” — “1” Position,
-190.

O 20. Vehicle Does Not Decelerate By Engine Brake, AT-191.
[0 SELF-DIAGNQOSTIC PROCEDURE — Mark detected items.

O PNP switch, AT-76.

L1 A/T fluid temperature sensor, AT-81.

0 Vehicle speed sensor-A/T (Revolution sensor), AT-86.

O Engine speed signal, AT-90.

O Torque converter clutch solenoid valve, AT-122.

{1 Line pressure solenoid valve, AT-135.

O Shift solencid valve A, AT-140.

(1 Shift solenoid valve B, AT-145.

[0 Throttle position sensor, AT-150.

O Overrun clutch solenoid valve, AT-157.

O AT fluid temperature sensor and TCM power source, AT-162.

[0 Vehicle speed sensor-MTR, AT-167.

O PNP, overdrive control and throttle position switches, AT-191.

(1 Battery

O Others

O For self-diagnosis NG items, inspect each component. Repair or replace the AT-37
damaged parts.

0 Perform all ROAD TEST and re-mark required procedures. AT-56

O Perform DTC CONFIRMATION PROCEDURE for following MIL indicating items EC
and check out NG items. section
Refer to EC section [“Emission-reiated Diagnostic Information”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION™].

O DTC (P0731, 1103) A/T 1st gear function, AT-94.

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

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

O DTC (P0734, 1106) A/T 4th gear function, AT-113.

[} DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-127.

O Perform the Diagnostic Procedures for all remaining items marked NG. Repair or AT-70,
replace the damaged parts. AT-67
Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the component inspection orders.)

O Erase DTC from TCM and ECM memories. AT-34

AT-50




TROUBLEDlAGNOSIS—-Intrcductron

Wgrk Flow

HOW TO PERFORM TROUBLE BIAGNOSESMFORW,QUICK AND ACCURATE REF!A!R

A 'good understanding of the malfunction’conditions can make troubleshooting faster ahd more accurate
In general, each.customer feels differently about a prob!em It is |mportant to fu!ly understand the symp-

toms or conditions for a customer complaint.

Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT—48) and “DIAG-

NOSTIC WORKSHEET” (AT-49), to perform the best troubleshooting poss:ble

CHECK IN

v

LISTEN TO CUSTOMER COMPLAINTS AND FILL QUT "INFORMATION

i—

Refer to FAIL-SAFE Service Motice or Precautions, AT-5.

FROM CUSTOMER”, AT-48.

CHECK, PRINT OUT OR WRITE DOWN (15T TRIP) DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE IT IN REFAIR ORDER SHEET.
ALSO CHECK RELATED SERVICE BULLETINS. .

v

CHECK A/T FLUID LEVEL AND CONDITION. IF NG, PLACE CHECK ON
THE DIAGNOSTIC WORKSHEET, AT-49.

Lg—]

Refer to A/T Fluid Chack, AT-52.

v

Refer to Stall Test, AT-52 and Line Pressure Test, AT-55.

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

DIAGNOSTIC WORKSHEET.

PERFORM STALL TEST AND LINE PRESSURE TEST. <
PERFORM “0TC GONFIRMATION PROCEDURE” IF THE (1ST TRIP) BTC | | Follow ROAD TEST procedure, AT-56.

No NG item or NG items including

NG items not CBD-Il {1st trip} DTC or
including any OBD-II TCM self-diagnostic item
DTC or TCM

self-diagnostic items

A

® FOR OBD-Il DTC or TCM SELF-DIAGNOSIS NG {TEMS:
—INSPECT EACH COMPONENT.

-REPAIR/REPLACE.
® PERFORM DTC CONFIRMATION PROCEDURE OR ROAD TEST AND
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET

® Reier to self-diagnosis, AT-36.

® Periorm RQAD TEST for all items.

® Proceed if seff-diagnosis defects no malfunction.
(Non-self-diagnostic items, especially those that require A/T
remaval, should be repaired in the following steps.)

AGAIN.
¥ v

PERFORM DTC CONFIRMATION PROCEDURE FOR FOLLOWING OBD-I
ITEMS AND PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC
WORKSHEET. .

® A/T 15T, 2ND, 3RD OR 4TH GEAR FUNCTION.

® AT TCC S/V FUNCTION (lock-up).

Refer to EC section. [*"Emission-related Diagnostic
Information”, 'ON BOARD DIAGNOSTIC SYSTEM DESCRIP-

TION".

v

NG

h 4

Confirm that the incidenl is completely fixed by performing BASIC INSPEG-
TION and DTS CONFIRMATION PROCEDUHRE. Then, erase 1he unneces-
sary (already fixed} 1st trip DTCs in ECM and TCM.

¢0K

CHECK OUT

AT-51

® FOR ALL REMAINING MALFUNCTIONS: Referto - '
~INSPECT EACH COMPONENT. “— & ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-32
~REPAIR/REPLACE. CAT-46.
® PERFORM ROAD TEST AND CONFIRM ALL MALFUNCTIONS ARE ® TROUELE DIAGNOSIS FOR DTG, AT-74 - AT-171.
ELIMINATED. ® DIAGNOSTIC PROCEDURES FOR SYMPTOMS, AT-173 -
AT-198.
® Symptom Chart, AT-67.
Y
ERASE DTC FROM TCM AND ECM MEMORIES. «| Refer to HOW TO ERASE DTC, AT-34.
FINAL CHECK «| Refer to DTC CONFIRMATION PROCEDURE, AT-77 - AT-171,

£
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TROUBLE DIAGNOSIS — Basic Inspection

o

SAT767B

Fluid leakage

SAT288G

SATE38A

SATE47B

SATS13G

A/T Fluid Check
FLUID LEAKAGE CHECK

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

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

Stop engine.

Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem

Dark or black with burned odor

Wear of frictional material

Milky pink

Water contamination — Road water
entering through filler tube or breather

Varnished fluid, light to dark brown
and tacky

Oxidation — Over or under filling, —
Overheating

FLUID LEVEL CHECK

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

Stall Test
STALL TEST PROCEDURE

1.
2.

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

Set parking brake and block wheels.

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

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

AT-52



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

% e 5. Start engine, apply foct brake, and place selector lever in D
7 ~ position.

o 6. Accelerate to wide open throttle gradually while applyin
o foot brake. b ? Y PPV @
Joss L AU A 7. Quickly note the engine stall revolution and immediately
5 sec. \ - release throttle. B,

v e During test, never hold throttle wide open for more than
7 , \ 5 seconds. ‘
Stall revolution: EM
| m 2,150 - 2,450 rpm .
SAT514G
8. Move selector lever to “N" position. Le
9. Cool off ATF.
e Run engine at idle for at least one minute. EC
10. Repeat steps 5 through 9 with selector lever in “2”, “1” and
“R” positions.
FE
CL
SAT771B
M7

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

on next page.
In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-51.

Note

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

e Slippage occurs in the following gears: B4

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 accelerator pedal released (fully

Gl
=)

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 8T
e Engine brake functions in “1" position. ..... Reverse clutch slippage
Stall revolution within specifications: Bs
i)

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

CAUTION: BT

Be careful since automatic fluid temperature. increases abnormaily.

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

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

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

Stall revolution less than specifications:

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

AT-53 735
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TROUBLE DIAGNOSIS — Basic Inspection

Stall Test (Cont’d)
Judgement of stall test

| | ité
Selector lever position Judgement O : Stall revolution is normal.
L H o L H : Stalt revolution is higher
2 H 8] L than specified.
1 H o L L : Stall revol.u.ticn is lower
than specified.
R C H L

Damaged components

Forward clutch Low one-way

Low & reverse cluteh
Reverse I
brake _’ clutch Engine
Forward o
one-way
clutch

~— Torque converter
one-way clutch

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

Clutches and brakes except
high clutch, brake band and
overrun clutch are QK.
(Conditien of high clutch,
brake band and overrun

D H o] clutch cannot be confirmed
2 H 0 by stall test.)
1 H 0
R H 0
Selector lever position Judgsment

SAT907I
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TROUBLE DIAGNOSIS — Basic Inspection

Test port for Line Pressure Test

e aions LINE PRESSURE TEST PORTS .
Location of pressure test ports are shown in the illustration.
e Always replace pressure plugs as they are self-sealing

bolts. MA
Test port for EM
R position :
SAT301FA
LG

LINE PRESSURE TEST PROCEDURE

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

el

SATE478

3. Install pressure gauge to corresponding line pressure port.

Qil pressure gauge set i/
Q {J34301-C) LQ/
y <
5C) EA

il
% € RA

4. Set parking brake and block wheels.

e Continue to depress brake pedal fully while line pres-
sure test is being performed at stall speed. 8T

A&

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-303. 1B

SAT493G)




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

Judgement Suspected parts

Line pressure is low in all positicns. ® Oil 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 regulator valve

® Clogged strainer

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

® For example, line pressure is:

At idle - Lowin “_R” and “1” position_”lfs, but

— Normal in “D” and “2” positions.

Therefore, fluid leakage exists at or around low and
reverse brake circuit.

Refer to "CLUTCH AND BAND CHART”, AT-186.

Line pressure is high. ® Maladjustment of throttle position sensor

® A/T fluid temperature sensor damaged

® Line pressure solenoid valve sticking

® Short circuit of line pressure solencid valve circuit
® Pressure modifier valve sticking

® Pressure regulator valve or plug sticking

® Open in dropping resistor circuit

Line pressure is low. ® Maladjustment of throttle position sensor

® | ine pressure solenoid valve sticking

At stall speed @ Short circuit of line pressure solen?id.valve circuit
® Pressure regulator valve or plug sticking

® Pressure modifier valve sticking

@ Pilot valve sticking

ROAD TEST PROCEDURE Road Test

1. Check before engine is started. DESCRIPTION

O & The purpose of the test is to determine overall performance

of A/T and analyze causes of problems.
2. Check at idle. e The road test consists of the following three parts:
1. Check before engine is started
) 2. Check at idle
: 3. Cruise test
3. Cruise test.
SAT786A

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

o Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road
test. Refer to “ON BOARD DIAGNQOSTIC SYSTEM
DESCRIPTION” and “DIAGNOSTIC PROCEDURES FOR
SYMPTOMS”, AT-32 - AT-46 and AT-173 - AT-198.

SATA96G

738 AT-56




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

1. CHECK BEFORE ENGINE IS STARTED
B] i
@
1. Park vehicle on flal surface. No | stop ROAD TEST.
2. Move selsctor lever to “P” position. "] Go to “1. O/D OFF Indica-
3. Turn ignition switch to “OFF” position. tor Lamp Does Not Come A
OVERDRIVE Wait at least 5 seconds. On”, AT-176.
ON/OFF 0> 4, Turn ignition switch to “ON” position.
(Do not start engine.) EM
) 5. Does O/D OFF indicator lamp come on
SAT967! for about 2 seconds?
&
D] O/D OFF Yes Le
indicator lamp
@n) 5 ’ 55
oot [:] {17 || Does O/D OFF indicator lamp flicker for Yes | perform self-diagnosis and ‘
D B D ~~ | about 8 seconds? "] check NG items on the
- v DIAGNOSTIC e
T1 ° WORKSHEET, AT-49. :
\ R4 Refer to TCM SELF-DIAG-
\ NOSTIC PROCEDURE ol
{No Tools), AT-43. =
AATB52, y
1. Tumn ignition switch to “OFF” position. (T
2. Perform self-diagnosis and note NG
items.

Refer to TCM SELF-DIAGNOSTIC
PROCEDURE (No Tools), AT-43.
3. Go to “2. CHECK AT IDLE”, AT-58.

AT-57 739
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TROUBLE DIAGNOSIS — Basic Inspection

SAT7G9B

SAT770B

Road Test (Cont’d)
2. CHECK AT IDLE

SAT768B

SAT796A

SAT771B

1. Park vehicle on flat surface. No | Mark the box on the DIAG-
2. Move selector lever to “P” position. 7| NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF” position. Go to “2. Engine Cannot
4. Turn ignition switch to “START” position. Be Started in “P” and “N”
5. Is engine started? Position”, AT-177.
lYes Continue RCAD TEST.
Turn ignition switch to “ACC" position.
5 l
1. Move selector lever to “D”, “1”, “2” or Yes_ Mark the box on the DIAG-
“R"” position. NOSTIC WORKSHEET.
2. Turn ignition switch to “START™ position. Go to “2. Engine Cannot
3. Is engine started? Be Started In “P” and “N”
No Position”, AT-177.
Continue ROAD TEST.
1. Move selector lever to “P” position.
2. Turn ignition switch to “OFF” position.
3. Release parking brake.
. l
1. Push vehicle forward or backward. Yes | Mark the box on the DIAG-
2. Does vehicle move when it is pushed ™ NOSTIC WORKSHEET.
forward or backward? Go to “3. In "P” Pasition,
3. Apply parking brake. Vehicle Moves Forward Or
No Backward When Pushed”,
AT-177.
Continue ROAD TEST.
1. Start engine. Y6S | Mark the box on the DIAG-
2. Move selsctor lever to “N” position. "] NOSTIC WORKSHEET.
3. Release parking brake. Go lo “4. In “N” Position,
4. Does vehicle move forward or back- Vehicle Moves”, AT-178.
ward? Continue ROAD TEST.

¢No
@

(Go to next page.)

AT-58




TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

SAT773B

AT-59

®
Brake pedal
‘ Apply foot brake.
l
1. Move selector lever to “R” position. Y8S | Mark the box on the DIAG-
2. Is there large shock when changing "] NOSTIC WORKSHEET.
from “N” to “R” position? Go to “5. Large Shock "N”
' SAT797A G - “R” Position”, AT-179.
Continue ROAD TEST.
)0 ,
3 1. Release foot brake for several seconds. | NO | Mark the box on the DIAG-
© -, 2. Does vehicle creep backward when foot "] NOSTIC WORKSHEET.
brake is released? Go to “6. Vehicle Does Not
v Creep Backward In “R”
< o8 Position”, AT-180.
\ Continue ROAD TEST.
II Y
saTz7oB! | 1. Move selector lever to “D”, “2” and “1” Ne _| Mark the box on the DIAG-
positions and check if vehicle creeps NOSTIC WORKSHEET.
Brake pedal forward. Go fo “7. Vehicle Does Not
2. Does vehicle creep forward in all three Creep Forward In “D”, “2"
positions? Or “1” Position”, AT-181.
Continue ROAD TEST.
Yes
) J
Go {o 3. CRUISE TEST, AT-60.
For several seconds
SAT799A

MIA

&R

LG

CL

T
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ST
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TROUBLE DIAGNOSIS — Basic Inspection

NSULT

SMA185C

Road Test (Cont’d)
3. CRUISE TEST

e Check all items listed in Parts 1 through 3.

With CONSULT

..L & .
=
K———‘ Data link connactor

for CONSULT

y

SATO18J

NISSAN
CONSULT

[

“u{f
START

I SUB MODE

SEF3g2t

M sELECT SYSTEM

ENGINE _
AT H

-

SATI74H

[ln  seectonamone [

SELF-DIAGBESULTS I

DATA MONITOR

| DTC WoRK SUPPORT

|
|
[ Tom PART NUMBER |
|
|

AAT3I42A)

742

Using CONSULT, conduct a cruise test and record the

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

CONSULT setting procedure

1.
2.

6.

Turn ignition switch “OFF”.

Connect CONSULT to Data link connector for CONSULT.
Data link connector for CONSULT is iocated in left side dash
panel.

Turn ignition switch “ON”.

Touch “START™.

Touch “A/T".

Touch “DATA MONITOR”.

AT-60



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

IE’ﬂ SELECT MONITOR ITEM | 7. Touch “SETTING” to set recording condition.
.
[ maIN siGNaLs |
[ SELECTION FROM MENU | A
L& ]
N
[serrne ][ START |
SATO0Z2H
[1] ER) [13 ” L@
l [ SET RECORDING COND | 8. Touch “LONG TIME” and “ENTER” key.
AUTO TRIG | MANU ] RIG | EC
[[ 1 BE!
I | L
SAT297C
AT
9. Go back to SELECT MONITOR ITEM and touch “MAIN
}M SELECT MONITOR ITEM | SIGNALS”.
ECU INPUT SIGNALS 10. Touch “START".
m—]
[ seLection FrROM MEND | BA
| Iy A
[sermng][ START |
SAT903H
H H i 1] Fﬂ
11. When performing cruise test, touch “RECORD".
wMONITOR ¢t NO FAIL
ENGINE SPEED 800 ' 2
GEAR 1rDm 8T
SLCT LVR POSI  N-P
VEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8 E@
LINE PRES DTY 29%
TCC S/V DUTY 4%
SHIFT §/V A ON
.SHIFT SNV Bm ON BT
I RECORD ]
SATO71H
12. After finishing cruise test part 1, touch “STOP”.
*RECORD 4/8 #NO FAIL [g]
ENGINE SPEED 768rpm EL
GEAR 1
SLCT LVR PGSl NoP
VEHICLE SPEED Ckm/h
THROTTLE POSI 008 H@X
LINE PRES DTY 28%
TCC SV DUTY 4%
SHIFT S/ A ON
SHIFT S/ B[] ON
STOP _
SATO72H
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TROUBLE DIAGNOSIS — Basic Inspection

m REAL-TIME DIAG =
¥ X ¥ ¥ NO FAILURE % % % %

[

=

STORE [ (Recomoy ]
DISPLAY

SAT301C)
= ENG GEAR SLCT
SPEED LEVER
18:01  (rpm) POSI
0003 AT 1 D
Nl 704 1 D
0001 [T 1 D
00°00 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 )
[ PRINT ILGRAPH ji
SAT904H
= ENG GEAR SLCT
SPEED LEVER
18:01  (rpm) POSI
0003 JEEAY 1 D
0002 JEEAYA 1 D
0001 [EEON 1 D
0000 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D n
el
aLTM Jf PRINT ]
SATOO5H
ENG GEAR SLCT  VEH! THRTL
SPEED LEVER -CLE POSI
POSI SPEED
18:01 (rpm) (krm/h)  (18)
0003 704 1 D 0 0.0
ooro2 704 1 D 1] 0.0
00'01 704 1 D 4 0.0
0000 704 1 D o 00
oo’/ 704 1 D 0 0.0
0002 704 1 D 0 00
00'g3 704 1 D 4] 0.0
0004 704 1 D 0 00
0005 704 1 D 0 0.0
SATB06H
m CONKECT (!,
4 € Q
[ TcMm o connecTor]|
35 34
B GY
o0 @
SATI08]

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.

OR

@ Without CONSULT

e Throttle position sensor can be checked by voltage across
terminals @ and @9 of TCM.

AT-62



‘TROUBLE DIAGNOSIS -— Basic Inspection

i

OVERDRIVE
ON/OFF 1>

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

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

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

ARB] v

SAT001)

1. Park vehicle on flat surface.

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

3. Move selaector lever to “P” position.

4. Start engine.

v

Move selector lever to “D” position.

m h J

Accelerator

Half-way

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

SATA9SG

OO

Accelerator
pedal

-1 40

Accelerator

h

pedal

Halfway

SAT401H

Does vehicle start from “D,”? No | Go to “8. Vehicle Cannot
Read gear position. "| Be Started From D,”,
AT-182.
Continue ROAD TEST.
Yes
'
Does A/T shift from “D,"” to “D,” at the No | Go to "9. A/T Does Not
specified speed? "| Shift: D, — D, Or Does
Read gear posltion, Not Kickdewn: D, — D",
throttle opening and AT-183.
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
I£D1!, to “Dz”:
Refer to Shift schedule, AT-303.
Yes
A 4
No | Go to “10. A/T Does Not

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

throttle position and
vehicle speed.

Specified speed when shifting from

“Dy,” to “Dy"":

Refer to Shift schedule, AT-303.

¢ Yes
®

{Go to next page.)

AT-63

Shift: D, — By”, AT-184.
Continue ROAD TEST.

BA

ER

LG

EG

CL

T

[FA
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TROUBLE DIAGNOSIS — Basic Inspection

@90

Accelerator
pedal

Z
¢

O» A

Accelerator
pedal

Haltway Halfway
SAT402H
[ 1]
ADQ (O » @
Accelerator Brake Accelerator  Brake
pedal pedal pedal
7
K‘ ¢ M‘ ;
“ Liahtt Lightly
ightly h
Released applied applied
SAT4034

Road Test (Cont’d)
®

|

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

throttle position and
vehicle speed.

Speclfied speed when shifting from

D, to D;:

Refer to Shift schedule, AT-303.

No

Go to “11. A/T Deoes Not

Yes

h 4

Shift: Dy — D,”, AT-185.
Continue ROAD TEST.

Does A/T perform lock-up at the specified
speed?
Read vehicle speed, throt-
tle position when lock-up
duty becomes 94%.
Specified speed when lock-up
occurs:
Refer to Shift schedule, AT-303.

No

Go to “12. A/T Does Not

Yes

h 4

Perform Lock-up”, AT-186.
Continue ROAD TEST.

Does A/T hold lock-up condition for more
than 30 seconds?

No

.| Goto “13. AT Does Not

Hold Lock-up Condition”,
AT-187. ‘

Yes
|| y
1. Refease accelerator pedal. No | Gote “14. Lock-up Is Not
2. Is lock-up released when accelerator Released”, AT-187.
pedal is released? Continue ROAD TEST.
Yes
L 4
1. Decelerate vehicle by applying feot No .| Go to “15. Engine Speed
brake lightly. Does Not Return To ldle

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

@ Read gear position and

Yes

h J

engine speed.
1. Stop vehicle.

2. Go to "CRUISE TEST — Part 27,
AT-65.

AT-64

{Light Braking D, — D3})",
AT-188.
Continue ROAD TEST.




TROUBLE DIAGNOSIS — Basic Inspection

Accelerator
pedal

Z

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 depressad

“
Released

SAT405H

specified speed?
Read gear position,
throttle position and
vehicile speed.
Specified speed when shifting from
“D;" to YDy
Refer to Shift schedule, AT-303.

Yes

D ¥

A
</ . Jr
1. Accelerate vehicle by half throttle again. No .| Go to “16. Vehicle Doss
Half-way sarassg| | 2 Does vehicle start from “D,”? "| Not Start From D",
@ Read gear position. AT-189.
I ! Continue ROAD TEST.
@ »Q » O Vs
80 km/h
{50 MPH) = I
A:;:I'e’a“" Aggel'emfor Acge:erator 1. Accelerate vehicle to 80 km/h (50 MPH) [ N® | Go to “9. A/T Does Not
?/p o peca ;e ? as shown in illustration. "] shift: D, — D, Or Does
Z ¢ / " 2. Release accelerator pedal and then Not Kickdown: D, — D",
7 quickly depress it fully. AT-183.
7% 7 3. Does A/T shift from “D,” to “D,” as Continue ROAD TEST.
Halfway Released Fully depressed soon as accelerator pedal i depressed
SAT404H fully?
= Read gear position and
@ . @ D] e ’ @ throttle position.
Accelerator Accelerator Yes
pedal pedal
2 N Z ¥
w® P N
é Does A/T shitt from “D,” fo “D;” at the 0 .| Goto “10. AT Does Not
Shift: D, — D;”, AT-184.

Continue ROAD TEST.

Release accelerator pedal after shifting
from D" to “D5".
Does A/T shift from “Dy” to “D,” and does
vehicle decelerate by engine brake?
Read gear position,
throttle position and
vehicle speed.

No

Yes

A

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 37,
AT-86.

AT-65

[ Go to “11. A/T Does Not

Shift: D, — D,", AT-185.
Continue ROAD TEST.

EM

LG

EC

FE

CL

T

8T

HA

EL
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TROUBLE DIAGNOSIS — Basic Inspection

SAT812A

N

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 vehicle using half-throttle to

“D,”.

B
Release accelerator pedal.
I

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

D ;

@

)
 Enaine brake

Engine brake

SAT778B)

Yes
!

Bocla:s). 9)ﬂu“l' shift from “D,” to "D;” {O/D No go f_ttol;ﬁ'. A/T Does Ngt
FF)? "1 Shift: - D, When Over-
Read gear position and drive Céntroi §witch “ON"
vehicle speed. — “OFF”, AT-189.
v Continue ROAD TEST.
es
'
SATB13A (aaes vehicle decelerate by engine brake? No o] Go te “15. Engine Speed
”| Does Not Return To Idie
D Yes {Light Braking D, — Da)”,
AT-188.
@ Continue ROAD TEST.
4
,’ Move selector lever from “D” to “2” posi-
tion while driving in “D,” (O/D OFF).
Ds (OD OFF) l
N
- o
; Does A/T shift from “Dy” (O/D OFF) to o Go to “18. AT Does Not
Engine brake 9,77 3 » gh:ﬂi D, E-) D,, VDVhen
— . elector Lever “D” — “2”
SAT99I Read gear position. Position”, AT-150.
Continue ROAD TEST.
l Yes
- o f_Does vehicle decelerate by engine brake? No ['Go to “15. Engine Speed
% D, (OD OFF | Does Not Return To Idle
b |
Yes (Light Braking D, — Dg)”,
S L i
f Continue ROAD TEST.
N @) n
‘\ . 1. Move selector lever from “2” to “1” posi- No ,| Go to “19. 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 “27 —» "
tion? Position”, AT-190.
SAT791GA Read gear position. Continue ROAD TEST.
L]

Does vehicle decelerate by engine brake?

No

Yes

¥

1. Stop vehicle.

2. Perform self-diagnosis. Refer to TCM
SELF-DIAGNOSTIC PROCEDURE {No
Tools), AT-43.

AT-66

Y

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake”, AT-191.

Continue ROAD TEST.




TROUBLE DIAGNOSIS — General Description

Symptom Chart

ON vehicle OFF vehicle . —

208, | 145, | 122, 81, 206 217, | 251, | 258, 258 264, |

Reference page (AT- ) o8 | 27 | 167 ¢ %% | 140 | 135 | 157 | 206 233 | 254 | 266 275

A
A

A
2

)

R

Nurmbers are arranged in order of
probability.

Perform inspections siarting with
number one and work up, Gircled
numbers indicate that the transaxle
must be removed from the vehicle,

Reference page (AT-

EG

Reverse cluich

High cluteh

Forward clutch

Forward one-way cluich
Overrun clutch

Low one-way ciutch
Low & reverse brake
Brake band

Parking components

Revelution sensor and vehicle spead sensor
Qil pump

PNP switch adjustment

Throttle position sensor (Adjustment)
Engine spead signal

Engine idting rpm

Line pressure

Control valve assembly

Shift solencid valve A

Shift solencid valve B

Line pressure solenoid valve

Torque converter clutch solenoid valve
Overrun clutch solencid valve

AT fluid temperature sensor
Accumulator N-D

Accumuylator servo release

Ignition switch and starter

Torque converter

Fluid level

n | Control cable adjustment

Engine does not start in “N”, “P”
positions.
Engine stans in positions other than
g o o1 2
N" and “P". L
Transaxle noise in “P” and “N* Gl
- . 314 5.0 2. . . . oL T e T [
positions, 1 ® @
Vehicle moves when changing into
“P" position or parking gear does ] R I
nat disengage when shited outof | |0 {0 (o | o b ool - @ T
“P" position,
178 |Vehicle runs in “N” position. R e T e T T T @
Vehicie will not run in “R” position
(but runs In “D”, “2” and “1" posi- 2| a 3 o
tions). Clutch slips. LN N N K e I B @ @
Very poor acceleration.
Vehicle braked when shifting into
“R"” position.
Sharp shgck in shifting from “N" to ot et s5t1r o3l . 8. .la 8sl. ). .|. . A i
“D" position. m
Vehicle will not run in “0” and “2”
— |positions (but runs in 1" and “R” .1 I N P R I @
positions). .
Vehicle will not run in “D", “1", “2” B
181 poamons_ (but runs in “R" position). PR T - (I I A AU I I @ @ @ ]
Clutch slips.
Very poor acceleration. ST
i _Clutchn_as or brakes slip somewhat + o2l a3l . als |, 5. . |. 7. . @ @ @ ] Sl E
in starting.
— |Excessive creep. T A e e Y e e e e
12? No creep at all. 1 I e O HEP - < I IO IRV P S @ @ . @ P PR IR I E}S
Failure to change gear from “D,;” to I T R .
“DQ”. - h . M - M . - - N " N ' ' '
Failure to change gear from “D;” to BT
upy_» 2 -2 I TR Y- T A I S I I VO A A VU N ()1 R R .
3
fail‘l‘Jre tochange gear from “Dy"tof (1 [, | [ s( | (s |. Jdo 0 o s ] @]
D4 . HA
183, [Too high a gear change point from
184,]"D,” to “Dy”, from “D," 1o “Dy”, oo otp2 o). o], 3|4
185 |from “Dy" to "D,".
__|Gear change directly from “D." to PR T I A I N N A AR AN I A AN I @ i =L
“Dy" occurs.
_ _Engine stops when shilfltin’g lever A U R I TR - S A - SN U (R @ PN PR I A R
into “R”, “D”, "2 and 17, H@X
Too shamp a sheck in change from @
— P I I T - I D P IR - T < S I R B .
“D," 10 "D,".
__|Toe sham a shock in change from I D T T D1 I W A A R AR IR A @ A @
“D,” to “Dy”".

FE

w
-

177

177

177

180

FA

|

@ .
@& Q@ ®

Q@

@
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

f 3

ON vehicle

[
>

A

OFF vehicle

_

Reference page (AT- )}

52,
208

207

=]
=&

©
<

_—y
=]
<

55

206, | 145,
140 135

122,
157

81,

206

206

217,
233

251, | 258,
254 266

264,

258 575

)

Reference page (AT-

Numbers are arranged in order of
probability.

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

Fluid level

Control cable adjustment

Throttle position sensor (Adjustment)

PNP switch adjustment

Revolution sensor and vehicle speed sensar

Engine speed signal

Engine idling rpm

Line pressure
Shift salenoid valve A

Shift solenoid valve B

Line pressure solenoid valve

Torque converter clutch soiencid valve

QOverrun clutch sclenoid valve

AST fluid temperature sensor

Accumulator N-D

Accurnulator servo release

Ignition switch and starter

Torgque converter

Qil pump

Forward one-way ciutch

Reverse clutch

High clutch
Forward clutch

Low one-way clutch
Low & reverse brake

Parking companents

Too sharp a shock in change from
“D,” fo "D,".

ury

w | Control valve assembly

o

@ Overrun clutch

Almaost no shock or ciutches slip-
ping in change from “D," to “Dy".

[+
[}

Almost ne shock or slipping in
change from “D;” to “Dy”".

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

@ | @ @ | ® |Brake band

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

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

®

Vehicle braked by gear change
from “D5" to “D,".

Maximum speed not attained.
Acceleration poor.

® @

Failure to change gear from “D;" to
“Dy.

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

Faifure to change gear from “0," to
"D," ar frem "D5” to “D,".

Gear change shock feit during
deceleration by releasing accelera-
lor pedal.

Too high a change paint from “D,”
to “O,", from “Dy" to “Ds", from
“D," 1o “D,".

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

Kickdown operates or engine over-
runs when depressing pedal in "D;”
beyond kickdown vehicle speed
limit.

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

Races extremely fast or slips in
changing from “D,” or “Dy" 1o “D,"
when depressing pedal.

Vehicle will not run in any position.

®®

Transaxle noise in “D", “2", “1" and

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

- ON vehicle »-|- OFF vehicle -
52 86, 90 208, 145 122 81 217 251 258 264
Referem - ! R B ! - ’ . 206 ! ! ! 258 C | —
erence page (AT- ) 208 | 2% | 167 | °° | 140 | 135 | 157 | 206 233 | 254 | 266 275 @l
&
[}
[=}
@
s g
=13 5 MIA
-~ D 1] >
E|& E)
= i Blao =
3 N:;T:;:; are arranged in order of 2|3 o 5 2 5
g |orovabilly. - .| £|% HERSLEREE: EM
& |Perform inspections starting with 3 ™ 5 > Zn sl =218 ¢ £ S
= [number one and work up. Circled E é 2|8 = g <o 512 Blo T 2 E e @
§ numbers indicate that the transaxle 2 5 & 5 5 € 2 218 5 _f % g a S =3 ; g @ 5
5 |must be removed from the vehicte. B2 5|12 5|8 g 2|12 &8 2|5 2|8 <|& = s 8l S8 5
] a|l® 2(8 Ble 2le |2 2|2 12 L|2 E]¢ ) g 3|8 zle gl LG
e Sl B|® 812 515 3|8 5|2 5|E Bi5 21z 5 ~|/5 2/5 813 glE
T 8|8 B|8 &5 Z|% 5|5 2|8 °|2 8|8 3|8 a|® &|T 5|° I|z 5|8
= 1 = = 6|l BlEs © =|lZ 3|35 =3 c i A
Eeéﬁgggae-?:%agaaEESgggoggagamE
S Els 2|3 2|2 et elg el 318|825 B2 8122z g2 e
g 3|Z £|& G| SIS 65 S|e 8|k S| 5|8 5|& £|g 8({3 3|8 &|F 9
Failure to change from “D;" to
188)“2,” when changing lever intp “2” 7l1 2 8 5|4 3 (@)

position. - FE

__ |Gear change from “2," to “2,” in 1

“2” position. o
Engine brake does not operate in

189). 4 oition. o2t s|la . e s Tl o e e ® || el

_ Gear change from “1," to “1," in s | 1

*1" position. )

_ |Doss not change from “1,” 10 “1,” MT
in “1" posiion. A I T -2 I IS AR IV AP R I O R )N ) I

__ |Large shock changing from “1.” to 1 @
“1," in *4” position, P R R B B A I N B I N .

— |Transaxle overheats. 1 .. 3. .J2 4] .J. 5] 7. T j@@E@®a .|d |36

ATF shoots out during operation.
— |White smoke emitted fromexhaust |1 . | . .. . |. .. |- . - - ). . @ @ @ . @ . @ @
pipe during operation. FA&

Offensive smell at fluid charging N I T I T AT R AN @ @ @ @ ® ) ) @ @

pipe.

— {Torque converter is not locked up. .o .i3 1|2 4(. 8|8 .. |7 .|5 9
— {Torque converter clutch piston slip. J 1 .. 2. .|. 3|6 .|. &4 .|[. .. . @ A O N T e m
186 Lock-up point is extremely high or S R P R I P

low.

AIT does not shift to "D,” when BR
— (driving with overdrive control switeh } . . {2 1|3 .|. 8|6 4. .. &¢y7 (. . }. . [ ] . s .

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

and “1” positions. i .. cF. . -5 4|13 |12 (. 4. - ¥ | A o s @T

RS
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION

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

CONWNECT

SATO10C

TCM HARNESS CONNECTOR TERMINAL LAYOUT

Tl

1,2(3 (4] (9101 11213[1415( || 23241252612 7/28|2930131323334,35
5167 (8] [1617118[19)202122 3613713839404 142434445464 748

le
HS
SAT207!1
TCM INSPECTION TABLE
(Data are reference values.)
Terminal Wire color ltem Condition Judgement
No. standard
When reIegsmg accellerator pedal 15-2EV
] 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
» P/ solenoid valve @ after warming up engine.
{with dropping @) When depressing accelerator pedal | .\,
rasistor) fully after warming up engine. ’
When setting overdrive control
) v " . 1V or less
3 OR/B O/D OFF indica- switch in “OFF” position.
tor famp f:ﬁ When setting overdrive control Battery voltade
switch in “ON” position. i4 9
Y:I)h;? turning ignition switch to Battery voltage
4 SB Power source : - — -
When turning ignition switch to 1V or less
“QFF".

752 | AT-70



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal . Judgement
ermina Wire color ltem Condition vegems
No. standard
Torque converter When A/T performs lock-up. 8- 15V
5 R clutch solenocid
valve When A/T does not perform lock-up. | 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
6 Lw | Shift solenoid {When driving in “D,” or “D,".)
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,” or "D3".)
When shift solenoid valve B oper-
ates. Battery voltage
7 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 “03" or "D,".)
When overrun cluich solencid valve Battery voltage
8 LB Overrun cluteh operates.
solenoid valve When overrun clutch solenoid valve |,
does not operate.
g SB Power source Same as No. 4
10! Y/B  |DT1 —- -
11+ YIG DT2 - —
12+1 Y/R DT3 — ~—
When setting selector lever to “N” or 1V or less
- &/0R “N" position sig- “P" position.
nal When setting selector lever to other | Approximately
positions. 5V
Ciosed throttle When releasing accelerator pedal Battery voltage
1 v position switch after warming up engine.
{in throttle posi- @ When depressing accelerator pedal |\,
tion switch) after warming up engine.
15 B Ground — —
@ Whel:p setting selector lever to “1 Battery voltage
position.
16 OR/L PNP Switch “1” -
When setting selector lever to other
o 1V or less
positions.
Whe_3|l1 setting selector lever to “2 Battery voltage
position.
17 B/Y PNP Switch “2”
When setiing selector lever to other
o 1V or less
positions.
Wh(_aI:\ setting selector lever to "D Battery voltage
position.
18 WG PNP Switch “D”
When setting selector lever to other
1V or less

positions.

*1: These terminals are connected to the ECM.

AT-71
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EM
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EC

FE

CL

T

FA
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal t
ermina Wire color Item Condition Judgemen
No. standard
When setting selector lever to “N” or
g " Battery voltage
15 Gym | PNP Switeh "N P” position.
or “P” position When setting selecior lever to other 1V or less
positions.
When setting selector lever to “R”
. Battery vollage
20 G PNP Switch “R" @ position.
position When selting selector lever to other 1V of less
positions.
Wide open :*fﬁ When depressing accelerator pedat
throttte position more than haif-way after warming up | Battery voltage
21 LG switch engine.
(in throttle posi- When releasing acceferator pedal |,
tion switch) after warming up engine.
22 e — _ —
When turning ignition switch to
Power source “OFF". Battery voitage
23 R/B (Memory back- C! } or ((E@ — -
up) : When turning ignition switch to
KON Battery voltage
Engine spead A . .
24 L/OR ngine spe @ @ q When engine runs at idle speed. 0.5- 1.5V
signal
1V or more
. i v g
Revolution sen When vehicle cruises at 30 km/h (19 ;I?l?:” r'?;'ls
25 L |5 MPH). 9 y
{Measure in AC response to
range) vehicle speed.
When vehicle parks. ov
26 — — — —
Voltage varies
57 PU/R 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. [than 1V and
more than 4.5V
2g* G/B — — —
29 — — @ —_ —_
30+ GY/L — — _—
Throttle position
31 R sensof — 45.-55V
{Power source) :{ﬁ
32 — — — —

*2: 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 Wire calor ltem Condition Judgement
No. standard
_ When ATF temperature is 20°C Approximately
33 aR AT fluid tem- (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
‘ Fully-closed
@) throttle:
When depressing accelerator pedal Approximately
Throttle position slowly after warming up engine. 0.5V
34 GY ) .
sensor {Voltage rises gradually in response | Fully-open
to throttie position.) throttle:
\;\;ﬁ Approximately
vy 4v
Throttle position
25 B sensar — —
(Ground)
36 —_ — — —
When ASCD cruise is being per-
Batt ltage
formed. (“CRUISE” light comes on.) | o o1 YOIad
ASCD cruise
37 OR signal When ASCD cruise is not being per-
formed. ("CRUISE"” light does not 1V or less
comes on.) i
38 — — — —
@ When setting overdrive control
R . Battery voltage
a9 /R Qverdrive control switch in “ON” position
switch When setting overdrive contro!
N . " 1V or less
switch in "OFF” position
When “ACCEL"” set switch on ASCD 5. 8v
cruise is in “D," position.
40 W/B A.SCD OD cut 4 P
signal When “"ACCEL” set switch on ASCD
e e -, 1V or less
cruise is in “D3” position.
41 — - — _
42 — — — —
43 — — @) — —
44 — — — —
45+ PU OBD-Il output - —
e - En - -
W
47 — — A _ —
48 B Ground — —

*1 This terminal is connected to the ECM.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
WIRING DIAGRAM — AT — MAIN

IGNITION SWITCH
BATTERY ON or START
FUSE
BLOCK
10A 10A (B) | Refer to “EL-POWER".
‘ .
||72K|I I|8L II M18
RB 8B
I_I_lﬂlfB l_l_lSB bie line for DTC
W : Detectable line for
""""""""" Izl - Non- i
FOR wamaa © Non-detectable line for DTC
R/B SB '
1
R/B B SB
“23|| 71 [rs] o
TCM
MEMORY VIGN  VIGN | rRaNsMISSION
CONTROL
MODULE)
GND  GND
[ S [ EE
B B
.J
L1
=L J_—
ey
I I‘ I
I L= 1K[RKIKIED[KIEKIBKIK GaZg) THEEEHEHEE R
: 4L]50 m:"LB_—Ll GY B [ok]1ok] 1K1K 13K akskitek] “BR : 12 ]1a]14 [15 [16 [17 [1B ] ~w
b e e e e 1
iz}
1B BEREERRE 232425'@22829303132333435
5161718 ] le]17]18]19]20]21]22 26137 anlao]4o]41]42}43]44{as a6 ]e7[48] | 5 | TR

AATO43A
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Temnoi'nai Wire color ltem Condition Jg?fn%rg%m
. \%hhclen furning ignition switch to Battery voltage
4 8B Power source @ V—— oh 1
en turning ignition switch to
“OFF". 1V or less
9 SB Power source “{ﬁ Same as No. 4
\
15 B Ground ’ — —
When turning ignition switch to
Power source - “OFF". Battery voltage
23 R/B (Memory back- @ or ((E@ When torming, fant m——
up) # Ol\?n urning ignition switch to Battery voltage
48 B Ground @ — —
&
DIAGNOSTIC PROCEDURE

CONNECT m
€ A

—

[ Tcm  |o[convEcToR]|
4,9, 23
_—
2 &
SATS0S!

IL__tcm jo[connecTon]|
15, 48
[l iy

7] |

SATS101

INSPECTION START

h 4

CHECK TCM POWER SCURCE.

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

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

3. Turn ignition switch to “OFF” position.

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

NG_ Check the following items:

| ® Hamess for short ot
open between ignition
switch and TCM termi-
nals @ @ and @
{(Main harness)

® ignition switch and fuse
Refer to EL section
("POWER SUPPLY
ROUTING").

OK

B
¥

CHECK TCM GROUND CIRCUIT.
1. Tumn ignition swilch to “OFF" position.
2. Disconnect TCM hamess connector.
3. Check continuity between terminals @
and ground.
Continuity should exist,
if OK, check hamess for short to
ground and short to power.

NG_ Repair open circuit or short

OK
h 4

INSPECTION END

AT-75

to ground or short to power
in harness or connectors.

Ell]

=
)]

EG

M

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0705

AAT327A

Park/Neutral Position (PNP) Switch

DESCRIPTION

¢ The PNP switch assembly includes a transmission range

switch.

e The transmission range switch detects the selector lever

TCM TERMINALS AND REFERENCE VALUE

position and sends a signal to the TCM.

Remarks: Specification data are reference values.

Terminal Judgement
Wire color ltem Condition udgemen
No. standard
NP St o1 Z\;r:iatriaoieﬂmg selector lever to “1 Battery voitage
16 OR/L - oWe :
position When setting selector lever to other
- 1V or less
positions.
Whl.?.‘h setting selector lever to “2 Battery voltage
17 BIY PNP Switch “2” position.
position When setting selector lever to other
. 1V or less
positions.
< When setting selector lever to “D”
L position Battery voltage
18 WIG PNI?ISwnch D -
position When setting selector lever to other
o e 1V or less
.}: : positions.
I/
When setting selector lever to “N” or
apyr " Battery voltage
‘9 GyR | PP Switch "N’ P” position.
or “P” position When setting selector lever to other
. 1V or less
positions.
Wh ti lector | to “R”
qlaf1 setting selector lever to Battery voltage
20 5 PNP Switch “R” positior.
position When setting selector lever to other
1V or less

positions.

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

: PNP 3SW/CIRC

&) : poros

! MIL Code No. 1101

TCM does not receive the corract volt-
age signal from the switch based on
the gear position.

shorted.)
® PNP switch

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

AT-76



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position (PNP) Switch (Cont’d)

n DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
B seLcorsvsTEM | | TION PROCEDURE
[ ENGINE | CAUTION: al
| | e Always drive vehicle at a safe speed.
{ ] e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at [MA
| | least 5 seconds before continuing.
| ] After the repair, perform the following procedure to confirm the
malfunction is eliminated. Il
L |
@ 1) Turn ignition switch “ON”.
SEF8gSK 2) Select “DATA MONITOR” mode for “ENGINE” with
CONSULT. LG
|l seLecTDIAGMODE [y 3) Start engine and maintain the following conditions for
[wor suproRT ] VHCL SPEED SE: 10 kmih (6 MPH) or more B0
| SELF-DIAG RESULTS | THRTL POS SEN: More than 1.3V
[ DATA MONITOR J Selector lever: D position (OD “ON” or “OFF”) EE
[ OR '
[ ACTIVE TEST | &) 1) Start engine.
[ DTC GONFIRMATION J 2) Drive vehicle under the following conditions: oL
[ EcM PART NUMBER ] Se‘llector’ ’Iever_ in “D”, overdrive control switch in "ON”
SATS11I 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.
3) Select “MODE 7" with GST.

OR
1} Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”  zg
or “OFF” position, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/2 of the full
throttle position and driving for more than 5 seconds. RA
3) Perform self-diagnosis for ECM.
Refer to EC section ["Malfunction Indicator Lamp
(MIL)", “ON BOARD DIAGNOSTIC SYSTEM BR

DESCRIPTION"].

ST

RS

BT

)

EL
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TROUBLE DIAGNOSIS FOR DTC P0705

To EL-BACK/L fm G

Park/Neutral Position (PNP) Switch (Cont’d)
WIRING DIAGRAM — AT — PNP/SW

AT-PNP/SW-01

oo m

IGNITION SWITCH
ON or START
FUSE
BLOGCK
10A B)  |Refer to “EL-POWER”.
[z]

mmmm : Detectable line for DTC
| NoOh-detectable line for DTG

E203 -
r G/OR =» To EL-START
G/OR
s
PARK/NEUTRAL
POSITION {PNF)
SWITCH
----------- e
R 2y
K\N D
_1‘ L
EA X R Ca L
GYR G GYR WG BY ORL B
=] | | |
& GYR WG BY ORL B
Eg E203
0O G2 e
G GYR WG BY ORL B
= | |||
(Ia GYR WG BY ORL
i3l

Ely
By

TCM
R-SW N-SW D-SW 28W 1-8W | avevission © B B
CONTROL ._I
MODULE)
= =
® &
[EEsEElc=a C AROBYED) Azl 91 8N\ ol IsiAENGD
R EEES ' Els oy 5716/ B \alzle/ Gy
I—l
1]2]3]3 |§| 23] 2a] 25]26]27 28] 20] 0] 31 [32[ 2a[34] 35 @fﬂ
516]7]8 36[57] 38|35 [e0f41[4z] 43 ac as[s6]ar[as]| 5 | LFRY

AT-78
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TROUBLE DIAGNOSIS FOR DTC P0705

A
A I|T_ﬂ] SELEGT SYSTEM |
I ENGINE |
| AT ]
SATI74H
A
2 *MONITOR & NO FAL  |y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW___ OFF
L RECORD ]
SATO76H

|| TCM

lo] connecTor]f

16,17, 18,19, 20
Ty

=

SATS12]

Park/Neutral Position (PNP) Switch (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK PNP SWITCH CIRCUIT. NG | check the following items:
1. Turn ignition switch to “ON” "] ® PNP switch
position. Refer to “Component
(Do not start engine.) Inspection”, AT-80.
2. Select “ECU INPUT SIGNALS” ® Harness for short or
in “DATA MONITOR” mode for open between ignition
“A/T" with CONSULT. switch and PNP switch
3. Read out “P/N”, “R”, “D”, "“2” (Main harness)
and “1" position switches mov- ® Harness for short or
ing selector lever to each posi- open between PNP
tion. switch and TCM (Main
Check the signal of the selector harness)
lever position is indicated prop- ® [gnition switch and fuse
erly. Refer to EL section
OR (“POWER SUPPLY
@ 1. Tum ignition switch to “ON” ROUTING™).
position. {Do not start engine.)
2. Check voitage between TCM
terminals , @ , ,
@and ground while moving
selector lever through each posi-
tion.
Voltage:
B: Battery voltage
0: OV
L " Terminal No.
aver position @ @
PN B 0 0 0 0
R 0 B 0 0 o]
D 0 0 B 0 0
2 0 0 o B 0
1 0 0 0 0 B
OK
L A
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-77.

| 1. Perform TCM input/

OK

¥

INSPECTION END

AT-79

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

output signal inspection.

BMlA

BT

LG

EG

FE

CL

MT

FA

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0705

SN NG

)7

PNP switch harness
connector

AAT328A

N
A

%

3

AAT3I29A

| =

2{4.5,6,7.8,9
—

|

PNP switch
harness
connector

AAT330A

Park/Neutral Position (PNP) Switch (Cont’d)
COMPONENT INSPECTION

PNP switch
1. Check continuity between terminals (1) and (@ and between

terminals ® and @, &, ®, @, ®, ® while moving

manual shaft through each position.

Lever position Terminal No.
P @-0 -
R ® —
N ®-0@ O-@
D ®-®
2 ®-®
1 @-®

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-208. '

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

5. If OK on step 4, adjust PNP switch. Refer to AT-207.

6. If NG on step 4, replace PNP switch.

AT-80



TROUBLE DIAGNOSIS FOR DTC P0710

Shift solenoid valve B
Shift solenoid valve A
Qverrun clutch solenoid valve
Torque converter clulch solenoid valve

AT fluid
temperature
sensor

SAT283HA

“CF)
160 150 130 fso0

0

-40 20 0 20 40 &0 ad

(-40) (-4} (32){68Y1 04)(140)(176)(212)(248)(234)(320)
0214

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.

Monitor item

Condition

Specification

A/T fluid temperature sensor

Cold [20°C (B8°F)]
.

Hot [80°C (176°F)]

Approximately 1.5V
4

Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

i t
Terminal Wire color ltem Condition Judgemen
No. standard
- When ATF temperature is 20°C Approximately
a3 g | AT 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) o

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items {Possible cause)

: ATF TEMP SEN/CIRC

@ : PO710

gﬂts * MIL Code No. 1208

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

® Harness or conhectors
(The sensor circuit is open or
shorted.)

& A/T fluid temperature sensor

AT-81
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TROUBLE DIAGNOSIS FOR DTC P0710

i SELECT_SYSTEM

ENGINE

I
I
I
I

L
—

M e b

SEF895K]

[lm  sELEcT DiAG MODE

[+]

| WORK SUPPORT

[ SELF-DIAG RESULTS

| DATA MONITOR

] ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
|
)
|

SATa11I

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

"
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 to
maintain continuously.)
CMPS:RPM (REF): 450 rpm or more
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”)

OR

@

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 open position, engine speed higher than
450 rpm and driving for more than 10 minutes (Total).
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 open position, engine speed higher than
450 pm and driving for more than 10 minutes (Total).
Perform self-diagnosis for ECM.

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

AT-82



TROUBLE DIAGNOSIS FOR DTC P0710

A/T Fluid Temperature Sensor (Cont’d)
WIRING DIAGRAM — AT — FTS

AT-FTS-01 @

mmmm : Detectable line for DTC Ma@&
. Non-detectable line for DTC

EM
AT FLUID
TEMPERATURE
SENSOR
LC
i iv
B W EG
F13
C-2..8
B BA EE
CL
BT
-
®
4 FA
Ba&
B B BR
[l lEall ezl ' ST
GND-A |ECM SENS FLui | TCM
(ECCS GND Temp  |{TRANSMISSION
CONTROL SENS | CONTROL
MCDULE} MODULE}
RS
BT
sl
I AR GE
\gl7]s]5/ BR HA
TT2[3]4] (s [ola e 15, @ 7 A B R I B AR Bl ES 3]
5]6]7 18]17] 18] 1] 20]21]22| 36| 37] 38[30]40]41]42] 4314445 46147 ]48] S | LTRSS EL
e _......J L
101]102)1031 1104l105|108 11213 4 20]21)22)23 38]39] J40{41] ]53]|54155 m H@X
o7hastoal ol Tzl LeLelz 18] ] O I 124]25]26]27]28] [ap]ag] |24]45]46]57]58]50[60] [41]
[19] [28]30]31]32133] a0len] 47]48le2fs3ie4(Bs) m
113[t14]115] {118]117]118 1€[7]i8 alaslasla7 [66]6718]69] )
W A B

AAT045A
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TROUBLE DIAGNOSIS FOR DTC P0710

A€

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

35

IE B

= SAT914|

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-82.

CK

¥

INSPECTION END

AT-84

1.5. INSPECTION START
Sub-harness ™
connector CTE
!
CHECK A/T FLUID TEMPERATURE NG__ 1. Remove oil pan.
SENSOR WITH TERMINAL CORD "| 2. Check the following
[Q] ASSEMBLY. iteme:
. o 1. Turn ignition switch to “OFF” position. ® A/T fluid temperature
2. Disconnect terminal cord assembly con- sensor
SATOSEHA nector in engine compartment. Refer to “Component
3. Check resistance between terminals Inspection”, AT-85.
[Ej_ and @ when A/T is cold. ® Harness of terminal cord
| ﬂ!ﬂ SELECT SYSTEM | Resistance: assembly for short or
Cold [20°C (68°F)] open
| ENGINE i l Approximately 2.5 k{}
| AT I 4. Reinstall any part removed.
| | OK
I | Bl :
| ] 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
SATg74H 2. Select “ECU INPUT SIGNALS” or open between TCM,
E in “DATA MONITCR” mode for ECM and terminal cord
AMONITOR % NO FAIL “AT” with CONSULT. assembly (Main harness)
VHCL/S SE-A/T Okm/h 3. Read out the value of “FLUID ® Ground circuit for ECM
VHCL/S SE<MTR Bkm/h TEMP SE”. Refer to EC section
THRTL POS SEN 04V Voltage: (“TROUBLE DIAGNO-
E;I#EJ%BLSTE 1*3% Cold [20°C (68°F)] — 8IS FOR POWER SUP-
ENGINE SPEED 1024rpm Hot [80 C_(176 F)l: PLY").
OVERDRIVE SW O N Approximately
P/N POSI SW ON 1.5V — 0.5V
R POSITION Sw OFF OR
r RECORD ] @ 1. Start engine.
2. Check voltage between TCM
SATO76H terminal and ground while
warming up A/T.
’E iy (o) Voltage:
E:)] H.S. @ Cold [20°C (68°F)] —
— Hot [80°C (176°F)]:
| TcM  |of CONNECTOR|| Approximately
33 1.5V — 0.5V
3. Turn ignition switch to “OFF”
BR position.
4. Disconnect TCM harness con-
Iy nector.
5. Check continuity belween termi-
nal and ground.
1 Continuity should exist.
= SATETSI If OK, check harness for short to
IE]- BagWET [ N ground and short to power.
€ 4 o
= 4
[{  TCm Jof connecTor]| 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 P0710
A/T Fluid Temperature Sensor (Cont’d)

Wrapped COMPONENT INSPECTION

A/T fluid temperature sensor -
S

® For removal, refer to AT-206.
o Check resistance between two terminals while changing

temperature as shown at left.

______ Temperature °C {°F) Resistance

Thermometer

=
&=

______ _ 20 (68) Approximately 2.5 k(1 EM

/ ﬁ \ 80 (176} Approximately 0.3 k()
SAT298F

LG

EC

FEE

GL

T

ST

S

BT
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TROUBLE DIAGNOSIS FOR DTC P0720

Revolution sensor
BAT35TH

sensor)
DESCRIPTION

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Vehicle Speed Sensor-A/T (Revolution

The revolution sensor detects the revelution of the idler gear
parking paw! lock gear and emits a puise signal. The pulse sig-
nal is sent to the TCM which converts it into vehicle speed.

Terminal

Judgement
Wire color ltem Condition 9
No. standard
1V or more
Revolution sen- When vehicle cruises at 30 km/h (19 V:;lltci?jl n?;}s
25 L sor MPH). 9 Y
(Measure in AG response to
range) vehicle speed.
When vehicle parks. ov
Throttle position @
35 B sensor —

(Ground)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

' VEH SPD SEN/CIR AT

: PO720
: MIL Code No. 1102

age signal from the sensor. shorted.)
@ Revolution sensor

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

AT-86



TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolutlon

sensor) (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

L

SELECT SYSTEM

ENGINE

—

|
|
AT A
J,

=

e | s | —

I

SAT974H

Iﬁ SELECT DIAG MODE

O

[ SELF-DIAGHESULTS

|

 DATA MONITOR

| DTC WORK SUPPORT

[ TCM PART NUMBER

AN e

AAT342A

K
2)

4)

{h SELECTLSYSTEM

ENGINE

L

5)

I
|
I
l
I
{

SEFB95K

SELECT DIAG MODE

I

]

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

{ ACTIVE TEST

LDTC CONFIRMATION .

| ECM PART NUMBER

| | |

Always drive vehicie at a safe speed.

If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

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

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

Tum 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-168.
If the check result is OK, go to following 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 location: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions required for this test.
if the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-89.
If the check result is OK, go to following step.
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 location: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions (5equired for this test.

R

@

SATOTTI

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.
Select “MODE 77 w(i;h GST.

R

NO
TOOLS

3)

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.

Perform self-diagnosis for ECM.

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

AT-87

A

E

LG

EG

FE

769



TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution
sensor) (Cont’d)
WIRING DIAGRAM — AT — VSSAT

AT-VSSAT-01

. - Detectable ting for DTC
;. NON-detectable line for DTC

REVOLUTION
SENSOR
. o
| |
1 1
1 1
| 1
1 |
| H
| |
I, -~ -
X o
L (I ED
< o ———
I - i
1 ]
| 1
| 1
1 |
1 1
1 _R--3.1 -
v . ®
L B
&3l Bl 5o ]l | I
VSP-1 SENS | TCM GND-A |ECM B B B
(REV SEN) GND (TRANSMISSION (ECCs 1
CONTROL CONTROL i |
MODULE) MODULE) ®
L 1
=
HE D
1BBAIEEREERE @ paf2a] 25]26]27 [28[20] 301 [32]33[34[ 38 i3]
ARHBGEEEERE 36| 37| 38]30]40] 41]a2fa3]ea]45]48]47]a5] |~ | LTRSS
J
101]:02]103| [10a}105|108
1097108109 110111112
113[114]115] [118]117]118
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TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)
[l seLecTsvsTeEM ]
DIAGNOSTIC PROCEDURE
I ENGINE ]
iy INSPECTION START
L AT |
| N ‘
l I CHECK REVOLUTION SENSOR. NG Repair or raplace revolu-
I | Refer to “Component Inspection” below. "] tion sensor.
| | oK
SAT974H
y NG
#MONITOR #NO FAIL  [y] CHECK INPUT SIGNAL. Check the foillowing items:
x:gtﬁg gE':/{TTH 2::[“;: 1. Start engine. "} ® Harness for short or
. m “ 2
THRTL POS SEN 0.4v 2. Select “ECU INPUT SIGNALS open between T(?M,
FLUID TEMP SE 1.2y in "DATA MONITCR” maode for ECM and revolution sen-
BATTERY VOL; ng-iV “AST” with CONSULT. sor (Main harness)
ENGINE SPEE rpm w I
OVERDRIVE SW o N 3. Read out thle val'uxla of “WVHCL/S ® Ground circuit folr ECM
P/N POSI SW ON SE-A/T” while driving. Refer to EC section
R POSITION SW  OFF Check the value changes (“TROQUBLE DIAGNO-
[ RECORD J according to driving speed. SIS FOR POWER SUP-
OR PLY™}.
SATO76H
@ 1. Start engine.
CuET 2. Check voltage between TCM
Gj] s, terminal @ and ground while
i driving.
[[_Tc™m  [o[connecTon]| (Measure with AC range.)
25 Voltage:
At 0 km/h (0 MPH):
L ov
At 30 km/h (18 MPH):
o_® 1V or more
(Voltage rises gradually in
response to vehicle speed.)
=L SATO19l
0K
h 4
Periorm Diagnostic Trouble Code (DTC) NG |' 1, perform TCM input/
confirmation procedure, AT-87. output signal inspection.
2. I NG, recheck TCM pin
OK .
terminals for damage or
¥ loose connection with
INSPECTION END harness connector.
_ COMPONENT INSPECTION
N // Revolution sensor
Y4 e For removal, refer to AT-207.
. ¢ Check resistance between terminals & and ©.
. \ IE Terminal No. Resistance
@ O 500 - 6501}
DISCONNECT Gﬁz} 1
E \—
T.5. N l
SATE20

AT-89

EM

LG
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BR
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TROUBLE DIAGNOSIS FOR DTC P0725

DESCRIPTION

Engine Speed Signal

The engine speed signal is sent from the ECM to the TCM.
TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . - Judgement
No. Wire color Item Condrtl§n standard
24 L/OR Englne speed @ ) When engine runs at idle speed. 0.5- 1.5V

signal @ ; '

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

* ENGINE SPEED SIG

@ : PO725

@ - MIL Code No. 1207

TCM does not receive the proper volt-
age signal from ECM.

shorted.)

® Harness or connectors
{The sensor circuit is open or

AT-90



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
B seLecsvsTem | | TION PROCEDURE
ENGINE | CAUTION:
] e Aiways drive vehicle at a safe speed.
I e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at [
[ least 5 seconds before continuing.
| After the repair, perform the following procedure to confirm the
|
E

@

malfunction is eliminated.

I
l
l
I
=

SEF895K

TOR” mode for “ENGINE” with CONSULT.

@ 1) Turn ignition switch “ON” and select “"DATA MONI-
2)

Start engine and maintain the following conditions for -
|y smrcTonemopE  [4| at least 10 consecutive seconds.

VHCL SPEED SE: 10 km/h (6 MPH) or more .
THRTL POS SEN: More than 1.2V EG
Selector lever: D position (OD “ON”’) _

OR ez

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

@9 1) Start engine.
2) Drive vehicle under the following conditions:
Selector leverin “D” (OD “ON”), vehicle speed higher el
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. T

] ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

SATH1I

3) Select “MODE 7 with GST.
OR

wny 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 [Eg
1/8 of the full throttle position and driving for more
than 10 consecutive seconds.

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

)

AT-91 773



TROUBLE DIAGNOSIS FOR DTC P0725
Engine Speed Signal (Cont’d)
WIRING DIAGRAM — AT — ENGSS

AT-ENGSS-01

M : Detectable line for DTC
— : NOn-detectable line for DTC

ECM
(ECCS
CONTROL
MODLILE)
TACHO
L__I[i]
L/OR
il
To EL-METER #m L/OR m {§
L/OR

IE22]l
TCM
ENG | (TRANSMISSION
CONTROL
MODULE)

[/l
IABAIERMEEDE |§| 2 B PR P A E P K EA R R B
H.S.

51617181 [18]17]16]19]20]21]22 56137] 38]38[40141]42{ 43]44]45( 464748 W

29
43
50

101[102]1G3] |104| 1053106,
107[108)109] 110811 1]112]
113[114]115] |116[1171118,

vl WP 1.5,

AATO4ATA
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TROUBLE DIAGNOSIS FOR DTC P0725

>

SELECT SYSTEM

ENGINE

Engine Speed Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

1

AT

h J

SATS23!

confirmation procedure, AT-91,

|
l
!
| Perform diagnostic test mode Il (self- NG_ Check ignition signal circuit
| diagnostic results) for engine control. "| for engine contral. Refer to
Check ignition signal circuit condition. EC section [“Ignition Signal
J oK (DTC: 0201)", TROUBLE
| DIAGNOSIS FOR DTG
SAT974H P1320"].
XMONITOR #NO FAL  [g] ’
Y;:g::j/{g gg&qﬁ gtm;; CHECK INPUT SIGNAL. NG__ Check the following items:
THRTL POS SEN ?‘§¥ 1. Start engine. "| ® Harness for short or
ELALTJ_'FDERTE"GZLE}E 13 gy 2. Select “ECU INPUT SIGNALS" open between TCM and
ENGINE SPEED 1024rpm in “DATA MONITOR” mode for ECM
OVERDRIVE SW  ON “AT" with CONSULT. @ Resistor and ignition coil
P/N POSI SW ON 3. Read out the value of “ENGINE Refer to EC saction
R POSITION SW__ OFF SPEED". [“Ignition Signal (DTC:
! RECORD ] Check engine speed changes 0201)", “TROUBLE
SATO7E according to throttle position. DIAGNOSIS FOR DTC
OR P1320"].
) 1. Start engine.
E} @ 2. Check voltage betwaen TCM
= terminal @ and ground.
Il__TCM _Jo] CONNECTOR | Voltage:
24 0.5 - 1.5V
LOR oK
¥
2 & Perform Diagnostic Trouble Code (DTC) NG_ 1. Perform TCM input/

OK

h 4

INSPECTION END

AT-93

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

A
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION

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

o 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 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) OFF (Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open})

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Termi
erminal Wire color ltem Condition Judgement
No. standard
When shift solenoid valve A oper-
ates. Battery voltage
6 Lw | Shift solenoid (When driving in “D,” or “D,".)
valve A When shift solenofd vaive A does not
operate. 1V or less
{(When driving in “D," or “D3".)
When shift selenoid valve B oper-
ates. Battery voltage
. Ly Shift solencid {When driving in “D,” or “D;".)
valve B When shift solencid valve B does
nct 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

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 ratic exceeds the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when either shift solenoid valve A is stuck open or shift solenoid valve
B is stuck open.

AT-94



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

Gear position supposed by TCM

In case of gear position with no malfunctions

In case of gear position with shift solenoid valve A sluck open

In case of gear position with shift solenoid valve B stuck open

1 2 3 4
1 2 3 4
@ 2 3 3
@ 3 3 4

O PO731 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

: A/T 18T GR FNCTN
@ . PO731

wois) : MIL Code No. 1103

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

® Shift solenocid valve A
® Shift solenoid valve B
® Each cluich

® Hydraulic control circuit

SELECT SYSTEM

ENGINE
AT

[

[y

—

|
|
|
|
|
|
L

11— -

ATO74H

I [m  SELECT DIAG MODE |:]|
| SELF-DIAGHESULTS
| DATA MONITOR
| bTC WoRK suPPORT i
| Tom PART NUMBER !
| |
| |

AAT342A

(140 S0 b 20 40 ed 8b 1do 120 130 fe0

ac(nF)

(40} (—4) (32X68Y104)140)(176)212)245)(284)(320)
SATO21J

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e [f conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF”’ and wait at
least 5 seconds before continuing.

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

NOTE:

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)
2)

3)

4)

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

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

FLUID TEMP SEN: 0.4 - 1.5V

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

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

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”’)

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

AT-95
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

5)

6)
7)

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

It the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-99.

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 changedto1 -2 -3 - 4

No malfunction exists 1-2—-23-24

Maifunction for PO731 exists.

252-53-53
4535354

8) Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-99.
Refer to shift schedule, AT-303.

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 compietely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-303.

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) 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-303.

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.)

AT-96



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

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

DESCRIPTION"].

AT-97
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)
WIRING DIAGRAM — AT — 1ST

AT-1STSIG-01

M : Detectable line for DTC

TCM — . Non-detectable line for DTC
{THANSMISSION
CONTROL
MODULE )
SHIFT SHIFT
SOLA SOLB
[Le]) L2
LW LAY
Lw LY
el
i i
G Yy
SHIET SHIFT
SOLENOID SOLENOID
VALVE A VALVE B

AR
SF,
8

IABNEEEREREE |§| 23[24] 25126 ]27]28[2o] 30[31122[ 33[34]35 l=15]
D)
HAHAIGEERERE 36]57[ 3830 4041 [aafasfaz] s 4647148 |~ | TR

AATO4BA
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TROUBLE DIAGNOSIS FOR DTC P0731

Line pressure
solenoid valve

A/T 1st Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve assembly. Refer
to AT-206.
2. Check shift solenoid valve operation.
® Shift solencid valve A
® 3hift solenoid valve B
Refer to “Component [nspection” below.

NG Repair or replace shift sole-

QK

"1 noid valve assembly.

CHECK CONTROL VALVE.
1. Disassembie contro! valve assembly.
Refer to “Control Valve Assembly”,
AT-237.
2. Check to ensure that:
® Valva, 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, defermation and fatigue.

® Hydraulic line is free from obstacles.

NG Repair control valve assem-

lOK

h

bly.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-95.

NG_ Check control valve again.

lOK

INSPECTION END

SAT367H

DISCOMNECT

L&
Is.

Shift solencid valve B
Shift solenoid valve A

Solenaoid valve harness connector

=~ |
@p

SATE38IA

COMPONENT INSPECTION

Shift solenoid valve A and B

e For removal, refer to AT-2086.
Resistance check

| Repair or replace control
valve assembly.

¢ Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
(Approx.}
Shift solenoid
valve A ®
Ground 20 - 400
Shift solenoid @
vaive B

AT-99

==
=
S

EM

LG

FE

GL

T

Mo

781



TROUBLE DIAGNOSIS FOR DTC P0731

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

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

Line pressure
solencid valve

SATY58HA

782 AT-100



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function

DESCRIPTION o
e This is an OBD-H 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 mdlcating another self-di-
agnosis malfunction. MA
e This malfunction is detected when the A/T does not shift into second gear position as instructed by
the TCM. This is not caused by electrical malfunction (circuits open or shorted) but by mechanical

malfunction such as control valve sticking, improper solenoid valve operation, etc. EM
Gear position 1 2 3 - 4
Shift solenoid valve A ON (Closed} OFF (Open) OFF {Open) ON (Closed) LE
Shift solenoid valve B ON (Closed) ON (Closed) CFF {Open} OFF (Open)
TCM TERMINALS AND REFERENCE VALUE EC
Remarks: Specification data are reference values.
Terminal ) - Judgement EE
No Wire color ltern Condition standard
When shift solenoid valve B oper-
ates. Battery voltage GL
. Ly Shift solenoid (When driving in “D,” or “D,".}
valve B When shift solencid valve B does T
not operate. 1V or less
S (When driving in “D;” or “D,".)
AT
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 revoiution signal from revolution sensor

B: Engine speed signal from ECM RA
C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (2nd) supposed by TCM, the slip ratio will be more
than normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when shift solenoid valve B is stuck open.
Gear position supposed by TCM 1 2 3 4 ST
I.n case of gear position with no malfunc- 1 > 3 4
tions
R ) RS
In case of gear position with shift solenoid 4 @ 3 4
vailve B stuck open
O): PO732 is detected. BT
Diagnostic trouble code Ma[funétion is detected when ... Check items (Possible cause) HA
* AT 2ND GR FNCTN
® Sh i EL
. PO730 AT cannot be shifted to the 2nd gear | o 22::183:]?2;“ valve B
= position even If electrical circuit is good. . —
@ Hydraulic control circuit
) © MIL Code No. 1104 IDx

AT-101 783
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TROUBLE DIAGNOSIS FOR DTC P0732

M SELECT SYSTEM

ENGINE _
AT v

|
l
|
l
I
I
l

|
|
|
|
-
—‘l

AT974H

{In  secectonemooe [

I SELF—DIAGﬁESULTS |

DATA MONITOR

[ o1 woRk supPoRT

|
|
| TCM PART NUMBER |
|
|

AAT342A

0 - “C{°F)

-40 20 0 20 40 60 80 100 120 140 160

(—40) (~4) (32)(68)(104)(146)(176)212)(248)(284)(320)
SATO2

1J

A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

¢ If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

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

tachometer.

NOTE:

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. '

!
2)

4)

5)

6)
7)

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

Make sure that output voltage of A/T fiuid 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 fluid) or stop engine to increase the
voltage (coo! down the fiuid).

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

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

THROTTLE POSk: Less than 1/8

Selector lever: D position (OD “ON”)

Check that “GEAR’’ shows “3” or “4” after releas-
ing pedal.

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

If the check result NG appears on CONSULT screen,
go tc “DIAGNOSTIC PROCEDURE", AT-105.

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

Check that “GEAR” shows “2” 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 P0732
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 transmissicn shift pattern when
screen is changedto 1 -2 >3 - 4

No malfunction exists

122-53—>4

Malfunetion for PO732 exists.

4-53-3-14

AT-102



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)

8)

Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE", AT-105.
Refer to shift schedule, AT-303.

OR

1
@ )

4)

Start engine and warm up ATF.
Accelerate vehicle to 60 to 65 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.
THROTTLE POS!: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-303.
Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 60 to 65
km/h (37 to 40 MPH). (it will take approximately 3
seconds.)
Select “MODE 7” with GST.

OR

@ 1)

3)

4)

Start engine and warm up ATF.

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

THROTTLE POSI: Less than 1/8

Seilector lever: D position (OD “ON”)

Refer to shift schedule, AT-303.

Depress accelerator pedal to WOT {(more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 60 to 65
km/h (37 to 40 MPH). (It will take approximately 3
seconds.)

Perform self-diagnosis for ECM.

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

DESCRIPTION"].

AT-103

MA
EM
LG
EG
BE
GL
MT
(A
A
BR
8T
RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)
WI_RING DIAGRAM — AT — 2ND

AT-2NDSIG-01

I : Detectable line for DTC
—wa . Non-detectable line for DTC

TCM
(TRANSMISSION
CONTROCL
SHIFT MODULE )

SOLB

Sk

SHIFT
SOLENQID
VALVE B

ot —-{ps

<al
AR NGB
71615/ R

—l
12 [3{4] (ool @ 2[4} 25]26 27128 2o a0]a1Te2[3[e4[E
H.S.

5161718 J16]17318]18]20] 2122 36] 37| 38[39|40)41] 42]43]|44| 45| 46|47 |48 W

AATO49A
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TROUBLE DIAGNOSIS FOR DTC P0732

Shift solenoid valve B

Shift solencid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve
L]

Line pressure
solenoid valve

SAT367H

Solenoid valve harness conhector

Shift solenoid valve B

o]
1]
S
I

g
@

SATB391A

A/T 2nd Gear Function (Co
DIAGNOSTIC PROCEDURE

INSPECTION START

I

nt'd)

CHECK SHIFT SOLENOQID VALVE.

NG

Repair or replace shift sole-

1. Remove conirol valve assembly. Refer
to AT-206.

2. Check shift solencid valve aperation.
@ Shift solenoid valve B
Refer to “Component Inspection” below.

S

noidt valve assembly.

CHECK CONTROL VALVE.

NG

Repair contrel valve assem-

1. Disassemble control valve assembly.
Refer to "Control Valve Assembly”,
AT-237.
2. Check to ensure that:
® Valve, sleeve and plug slide along
valve bore under their own weight.

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

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

® Hydraulic line is free from obstacles.

1OK

7| bly.

Petform Diagnostic Trouble Code (DTC)

NG

Check control valve again.

confirmation procedure, AT-102.

lOK

INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve B

e For removal, refer to AT-206.
Resistance check

"| Repair or replace control
vaive assembly.

e Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
{Approx.)
Shift solenoid
valve B @ Ground 20 - 400

AT-105

WA

EM

LG

EC

FE

L

BT

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)
Operation check

Shift solenoid valve A e Check solenoid valve by listening for its operating sound

Overrun clutch solenoid valve i i .
Torgue converter tlutch solenoid vaive while applying battery voltage to the terminal and ground.

AP

SATI59HA)

788 AT-106



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function

DESCRIPTION al
e This is an OBD-ll self-diagnostic item and not available in TCM self-diagnosis. :
e This malfunction will not be detected while the O/D OFF indicator lamp is indicating another self-di-

agnosis malfunction. MA
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 mal-

function such as control valve sticking, improper solenoid valve operation, malfunctioning servo pis- gz

ton or brake band, etc.

Gear position 1 2 3 4 LE
Shift solencid valve A ON (Closed) OFF (Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) _ OFF (Open}
EG
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. FE
Terminal . . Judgement
No. Wire color tem Condition standard Gl
When shift solencid valve A oper-
ates. Battery voltage .
6 Ly | Shift solenoid (When driving in "D,” or "D,".} T
valve A When shift solenoid valve A does not
operate. 1V or less
{(When driving in “D,” or “D;".)
ON BOARD DIAGNOSTIC LOGIC 2h
This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM
as follows:
R&

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 higher than the position (3rd) supposed by TCM, the slip ratic 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 sclenoid valve A is stuck closed. ST

BR

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunc- ‘ RS
- 1 2 3 4
tions
In case of gear position with shift solencid 5
valve A stuck closed 1 1 @ 4 BY
(O: PO733 is detected.
HiFA)
Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)
EL
- A/T 3RD GR FNCTN
~ . ® Shift solenoid valve A
- Fo7ss Agigﬁzne?eieffsg:zssiéglt:ﬁcil:l igeirod ® Each oluteh ID¥
P good. | o Hydraulic control circuit '
wos) T MIL Code No. 1105

AT-107 789
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TROUBLE DIAGNOSIS FOR DTC P0733

M SELECT SYSTEM

ENGINE
Uy
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I
|
|
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|
|
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|
|
|
L

ATO74H
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[ TCM PART NUMBER
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SAT02
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A/T 3rd Gear Function (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

* Always drive vehicle at a safe speed.

e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

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

NOTE:

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 volt-

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

voltage (cool down the fluid).

Select “3RD GR FNCTN P0733" of “DTC WORK

SUPPORT” mode for “A/T” with CONSULT and

touch “START".

Accelerate vehicle to 65 to 80 km/h (40 to 50 MPH)

under the following condition and release the accel-

erator pedal completely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

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

pedal.

Depress accelerator pedal with 3.5/8 - 4.5/8 of

“THROTTLE POSI” from a speed of 65 to 80 km/h

(40 to 50 MPH) until “TESTING” changes to “STOP

VEHICLE” or “COMPLETE”. (It will take approxi-

mately 3 seconds.)

If the check result NG appears on CONSULT screen,

go to “DIAGNOSTIC PROCEDURE”, AT-111.

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".

6) Stop vehicle.

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 - 223 > 4

3)

4)

5)

Vehicle condition

No malfunction exists. 132534

Maifunction for P0733 exists. 1515454

AT-108




TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

8) Make sure that “OK” is displayed. (If “NG” is
displayed, refer to "“DIAGNOSTIC PROCEDURE".)

Refer to “DIAGNOSTIC PROCEDURE”, AT-111. &l
Refer to shift schedule, AT-3083.
OR
@ 1) Start engine and warm up ATF. RIA
2) Accelerate vehicle to 65 to 80 km/h (40 to 50 MPH)

under the following condition and release the accel-
erator pedal completely. EM
THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-303. 1S

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 65 to 80 km/h
(40 to 50 MPH). (It will take approximately 3 sec- g
onds.)

4) Select "MODE 7” with GST.

OR FE
1) Start engine and warm up ATF.

2) Accelerate vehicle to 65 to 80 km/h (40 to 50 MPH)
under the following condition and release the accel- ¢L
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”) BT
Refer to shift schedule, AT-303.

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 65 to 80 km/h
(40 to 50 MPH). (It will take approximately 3 sec-
onds.) '

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

BR

ST

RS

BT

EL

[oX
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)
WIRING DIAGRAM — AT — 3RD

AT-3RDSIG-01

W : Detectable line for DTC
— : NoOR-detectable line for DTC

TCM
(TRANSMISSION
CONTROL
sHIFT  |MODULE)

SOLA

S

SHIFT
SOLENQID
VALVE A

O s =

=1
AT NED
716 BR

[—i
12134 (8 ele1ali4 s @ 23 24| 25]28]27] 28)20] 30]31] 32 35]34 |25
W H.S.

515878 | Nepi7[1e]19]20]21]22 38] 37| 38{39]40]41]22] 43|44 45]46]47 |48

AATOS0A
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TROUBLE DIAGNOSIS FOR DTC P0733
A/T 3rd Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE
Shift solenoid valve B
Shift solenoid valve A INSPECTION START
Overtun cluich solencid valve @l
Torgque converter clutch solenoid valve
%
o
CHECK SHIFT SOLENOID VALVE. NG R Repair or replace shift sole- AL
1. Remove control valve assembly. Refer "| noid valve assembly.
to AT-206.
Line pressure 2. Check shift solenoid valve operation. Et
solenoid valve ® Shift solenoid valve A
Refer to “Component Inspection” below. L6
OK
= EG
CHECK CONTROL VALVE. NG~ Repair control valve assemn-
1. Disassemble control valve assembly. ™ bly.
Refer to “Control Valve Assembly”, EE
AT B AT-237.
\5/6]7]8/ 2. Check to ensure that:
® Valve, sleeve and plug slide along eL

valve bore under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scratches. . MT
® Contral valve springs are free from ’ :
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.

lox

Parform Diagnastic Trouble Code {(DTC) NG | Check control valve again. EA
confirmation procedure, AT-108. | Repair or replace control
l OK valve assembly.
RA

INSPECTION END

SAT367H

COMPONENT INSPECTION

& Shift solenoid valve A o
¢ For removal, refer io AT-206.

Solenoid valve hamess connector .
Resistance check

Shift solenoid valve A e Check resistance between two terminals. RS
Solenoid valve Terminal No. Reslstance
(Approx.) BT
Shift solenoid
valve A @ Ground 20 - 400
A
EL
1B

AEIEN
[HEY

SAT6401A

AT-111 793



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

Operation check
Shift solenoid valve B

Shift solenoid valve A e Check solenoid valve by listening for its operating sound

Overrun clutch solenoid valve while applying battery voltage to the terminal and ground.
Torque converter clutch solencid valve

Line pressure
solenoid valve

SATS60HA

794 AT-112



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function

DESCRIPTION &l

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

agnosis malfunction. A
¢ 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 cluich, etc.
Gear position 1 2 3 4 :
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Cpen) ON (Closed) L
Shift solenoid valve B ON (Closed) ON (Closed) OFF {Open) OFF (Open)
EG
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values. FE
Monitor item Condition Specification
Torque converter clutch soienoid LOCk'uFi "OFF” ApproxirtlLaler 4% CL
valve duty Lock-up “ON" Approximately 94%
Small throttle opening [

(Low line pressure) Approximately 24%
{ L

Line pressure solenoid valve duty

Large throttle opening Approximately 85%

(High line pressure)

TCM TERMINALS AND REFERENCE VALUE =a
Remarks: Specification data are reference values. :
Terminal . s Judgement .
No. Wire color Item Condition standard =34
When releasing accelerator pedal 15-25V
’ RAW Line pressure after warming up engine. : .
solenoid valve w When depressing accelerator pedal | 5\ o1 fess BR
fully after warming up engine. )
; When releasing accelerator pedal R
2 P/B Solorioid velue .,& after warming up engine. -1 ST
(with dropping A When depressing accelerator pedal |4 sy o- jass
resistor) fully after warming up engine. :
Ra
Torque converter When A/T performs lock-up. 8-15v RS
5 R ¢lutch solencid
valve When A/T does not perform lock-up. |1V or less
When shift solencid valve A oper- Br
ates. S Baitery voltage
6 LW Shift solenoid | (When driving in “D,” or “D,".}
valve A When shift solenoid valve A does not MA
operate. 1V or less
(When driving in “D,” or “D3".)
When shift soleneid valve B oper-
ates. Battery voltage EL
. Ly Shift solenoid (When driving in “D,” or “D,".)
valve B When shift solenoid valve B does
not operate. : 1V or less D
(When driving in “D3” or “D,".)
When overrun clutch solenoid valve
Batlery voliage
8 ;) Qverrun clutch operates. Ty g
solenoid vaive When overrun clutch solenoid vaive |4y o jacs
does not operate.
AT-113 795



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

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

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

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

Gear position supposed by TCM 1 2 3 4
I.n case of gear position with no malfunc- 1 o 3 4
tions
In case of gear position with shift solenoid 1 2 5 @
valve B stuck closed
{): P0734 is detected.
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)

= ® Shift solencid valve A

* AT 4TH GR FNCTN @ Shift solenold valve B

® QOverrun clutch solenoid valve
A/T cannot be shifted to the 4th gear ® |ine pressure solenoid valve

@ P0734 position even if electrical circuit is good. | ® Each clutch

® Hydraulic control circuit

® Torque converter ¢lutch solencid

: MIL Code No. 1106
valve

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seecTsvstew | TION PROCEDURE
| ENGINE | CAUTION:
| AT W | e Always drive vehicle at a safe speed.
e If conducting this “DTC CONFIRMATION PROCEDURE”
: ][ again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.
| | e Be careful not to rev engine into the red zone on the
tachometer.
L | NOTE:
SATS7AH Always drive vehicle on a level road to improve the accu-
racy of test.
[l__seectomswooe  [] After the repair, perform the following procedure to confirm the
| seLF-oiagRESULTS malfunction is eliminated.
[ DATA MONITOR 1) ?ﬁjen%nggr&dslsﬁl_?ct “DATA MONITOR” mode for
wi :
[ oTC WoRK SUPRORT | 2} Make sure that output voltage of A/T fluid temperature
[Tom AR NuMBER | sensor is within the range below.
L | | 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
AAT342A voltage (cool down the fluid).

796 AT-114



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)
3) Select “4TH GR FNCTN PQ734” of “"DTC WORK
SUPPORT” mode for “A/T” with CONSULT and
touch “START”. &l
4) Accelerate vehicle to 39 to 50 km/h (24 to 31 MPH)
under the following condition and release the accel-
erator pedal completely. MA
THROTTLE POSI: Less than 5.5/8 '
Selector lever: D position (OD “ON”)
0 “C R e Check that “GEAR” shows “3” after releasing gy
-0 20 0 20 40 ed 80 100 120 140 160 pedal.
(FADHA) (SaXSBXTOMIA0NTTON212X248X280NO20) 5) Depress accelerator pedal with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 39 to 50 km/h ¢
(24 to 31 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETE”. (It will take approxi-
mately 3 seconds.} EG
If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-118.
If “STOP VEHICLE” appears on CONSULT screen, [E
go to following step.
e Check that “GEAR” shows “4” when depressing
accelerator pedal with 1/8 - 2/8 of “THROTTLE (L
POSI”.
e If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for MU
“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 tabie below.) FA
. - Gear on actual transmission shift pattern when
Vehicle condition .
screen is changedto 1 -2 >3 - 4 BA
No malfunction exists 1-2-33-4
Malfunction for PO734 exists. 122521 BR
8) Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-118. ST
Refer to shift schedule, AT-303.
OR as

@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 39 to 50 km/h (24 to 31 MPH)
under the following condition and release the accel- _
erator pedal completely. BT
THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”’) HA,
Refer to shift schedule, AT-303.

3) Depress accelerator pedal with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 39 to 50 km/h EL
(24 to 31 MPH). (It will take approximately 3 sec-
onds.)

4) Select “MODE 7” with GST. IE5

OR
@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 39 to 50 km/h (24 to 31 MPH)

under the following condition and release the accel-

erator pedal completely.

AT-115 797




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-303.

3) Depress accelerator pedal with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 38 to 50 km/h
(24 to 31 MPH). (It will take approximately 3 sec-
onds.)

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 P0734

A/T 4th Gear Function (Cont’d)
WIRING DIAGRAM — AT — 4TH

AT-4THSIG-01 @

m : Detectable line for DTC
wmen ;| Non-delectabie line for DTG

A

TCM
{TRANSMISSION
LU PL PL CONTROL
DUTY OVRIC SHIFT SHIFT DUTY DUTY MODULE } EM
SOL soL SOL A SOLB SOL SOL{DR)
] L5 L] L] (A 2]
R (s} LW LY RAW P/B LC
||
D) EC
[
DROPPING
RESISTOR
€L
E6S
BT
R LB LW LY w2y AT
a3 I 1 LRy S
L GY G v FA
Y
L GY G R
TORQUE OVERRUN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENOID SOLENOID PRESSURE
CLUTCH SOLENOID VALVE A VALVE B SOLENOID
SCGLENGID VALVE VALVE
VALVE 8T
o IE— =
J_ * o RIS
BT
Refer to last page (Foldout page).
@B , EsD)
L&
O Islsl7]s S s
1121314 M57 =1 (E15) ARAGE
o [ro[t1[12[1af14] 1] 7 I8 10]20) (12 5y (& 7 5 BR
EL
[/l '
AHNIBEEEELRE ) P2 5 ) e ) ) e e e T Uf@ (054
HAAHBAEEEREEE 36[a7]2e]as]ac)di|4elasfaa]ac] aslarlas]| 7 | AR :

AATOS1A



TROUBLE DIAGNOSIS FOR DTC P0734

O»0

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

800

Accelerator
pedal
\ 4
During “Cruise test — Part 1" (AT-63), YeS | Go to (B) and check for
does A/T shift from D, to D, at the | vroper lock-up.
specified speed? prop P
No
Halfway SAT98SH v
] - Perform line pressure test. NG__ Go to @
Shift solenoid valve B Refer to AT-55
Shift solenoid valve A )
Overrun clutch solenoid valve OK
Torgue converter clutch solenoid valve
A 4
CHECK SOLENOID VALVES. NG‘ Replace solenoid valve
1. Remove control valve assembly. " assembly.
Refer to AT-206.
Line pressure 2. Refer to “Component inspection”,
solenoid valve AT-121
OK
E y
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
n P T Refer to AT-237.
F1]203]4N .
wn—t7T5 17150 2. Check to ensure that: .
— DHSCOMNECT #® Valve, sleeve and plug slide along valve
E} bore under their own weight.
— ® Valve, slesve and plug are free from
burrs, dents and scratches.
SATIEZHA ® Control valve sprin.gs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.
OK
A4
Does A/T shift from D4 to D, at the speci- NG‘ Check control vaive again.
fied speed? | Repair or replace control
oK valve assembly.
k4
Perform Diagnostic Trouble Code (DTC) NG | Goto and check for
SAT367H| | confirmation procedure, AT-114. "| proper lock-up.

OK

v

INSPECTION END

AT-118




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

& DISCONNECT @
T5.
@l
Solenoid valve harness connector
CHECK LINE PRESSURE SOLENOID | NG | Repiace solenoid valve
VALVE. "| assembly. A
1. Remove control valve assembly.
Refer to AT-206.
2. Refer to “Component Inspection”, EM
AT-121.
Line pressure
solencid valve OK LG
B
)
‘ CHECK CONTROL VALVE. NG_‘ Repair control valve. EC
1. Disassemble control valve assembly. "
Refer to AT-237.
2. Check line pressure circuit valves for EE
sticking.
AT213T4 ® Pressure regulator valve
\E|6|7]8/ @ Pilot valve €L
® Pressure modifier valve
SATG4114 OK
T
A
Does A/T shift from D, to D, at the speci- NG_ Check control valve again.
fied speed? "| Repair or replace control
OK valve assembly.
4 FA
Perform Diagnostic Trouble Code (DTC) | NG | Go to (B) and check for
confirmation procedure, AT-114. "| proper lock-up.
OK
SAT367H y
INSPECTION END BR
ST
RS
BT
A
EL
12X

AT-119 801
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DIAGNOSIS FOR DTC P0734

TROUBLE

o» am

Accelerator
pedal

Haltway SATH89H

DISCONMECT

18
Solenoid valve harness connector

Targue converter clutch solenoid valve

[ 2)
[« 1] \8]
<
@[

SATE42!A

SAT367H

A/T 4th Gear Function (Cont’d)

During “Cruise test — Parl 1* (AT-63), Y8S | pgrform “Cruise test — Part
does A/T perform lock-up at the specified RN again and return to the
speed? start point of this flow
No chart.
A 4
CHECK TORQUE CONVERTER NG; Replace solenoid valve
CLUTCH SOLENOID VALVE. "| assembly.
1. Remove control valve assembly.
Refer to AT-2086.
2. Refer to “"Component Inspection”,
AT-121. o
oK
= 4
4
CHECK CONTROL VALVE. NG¥ Repair control valve
1. Disassemble control valve assembly. i
Refer to AT-237.
2. Check control valves for sticking.
® Torque converter clutch conirol valve
® Torque converter clutch relief valve
OK
Y
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "| Repair or replace control
alve assembly.
Yes v 4
h
NG

Perform Diagnostic Trouble Code (DTC)

Y

confirmation procedure, AT-114.

OK

¥

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

INSPECTION END

AT-120




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

‘ . COMPONENT INSPECTION
i—Shlﬂ solenoid valve B

Shift solenoid valve A Solenoid valves al
Qverrun clulch solenoid valve
Torque converter clutch solenaid valve e For removal, refer to AT-206.
Resistance check

e Check resistance between two terminals. A
Solenoid valve Terminal No. FE:Z'::?:(‘;Q
. ' EM
Line pressure ; ;
ot Shift solenoid ®
valve A
Shift solenoid LG
@l t valve B @ 20 - 400
- Overrun clutch
“ solenoid valve @ Ground EC
|:| T Line pressure }
Lt 18 solenoid valve @ 25-50 FE
1[2]3[4 .
L——% 7]8/ oeeoect Torque converter
Eé} clutch solenoid @ 10 - 200
F13 valve GL
SAT7341A
. )
Shift solencid valve B Operation check
Shit solenoid valve A e Check solenoid vaive by listening for its operating sound
e e K] valve while applying battery voltage to the terminal and ground.

Torque converter clutch sotenoid valve

FA

Line pressure
solenoid valve

SATEE2HA
HA

EL

AT" 1 21 803
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TROUBLE DIAGNOSIS FOR DTC P0740

Shift solencid valve B

Shift sclenoid valve A

Overrun ciutch solenoid valve

Torque converter clutch solencid valve

Line pressure
solenoid valve

SAT322GA

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
cperation 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
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 l 1
Lock-up “ON” Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Termi
erminal Wire color ltem Condition Judgement
Ne. standard

Torque converter When A/T performs lock-up. 8- 15V
5 R cluich 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 items (Possible cause)

: TCC SOLENOID/CIRC

@ 1 P0O740

* MIL Code No. 1204

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

@ T/C clutch solenoid valve

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

AT-122



TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve

Iﬁl SELECT-SYSTEM | (COnt d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA- r
[ ENGINE | DIAGNOSTIC TRO! ]
L { CAUTION:

! If conducting this “DTC CONFIRMATION PROCEDURE” MA
E ] again, always turn ignition switch “OFF” and wait at least
5 seconds before continuing.

I I After the repair, perform the following procedure to confirm the =5

| ] malfunction is eliminated.
SEFBYSK] 1) Turn ignition switch “ON”.
2

Select “"DATA MONITOR” mode for "ENGINE” with |G

CONSULT and wait at least 1 second.

Refer to EC section [“Malfunction Indicator Lamp
(MILY", “ON BOARD DIAGNOSTIC SYSTEM CL

DESCRIPTION"].

[ DTC CONFIRMATION

Il sELecToAGMODE  [4]| OR

| WORK SUPPORT | 1} Turn ignition switch “ON”. EC
[ SELF-DIAG RESULTS | 2) Select “MODE 7 Wg?:{ GST.

| DATAMONITOR | @ 1) Turn ignition switch “ON”. FE
[ AcTivE TEST | 2) Perform self-diagnosis for ECM.

| ECM PART NUMBER

SATI1I

MT

AT-123 805



TROUBLE DIAGNOSIS FOR DTC P0740
Torque Converter Clutch Solenoid Valve
(Cont’d) -
WIRING DIAGRAM — AT — TCV

AT-TCV-01

maa : Detectable line for DTC
w— . NON-detectable line for DTC

TCM
(TRANSMISSICON

LJ CONTROL
DUTY MODULE )

SOL

L]

o)

usj

I-I F13

i

L
TORGUE
CONVERTER
CLUTCH
SOLENOID

VALVE

g

an
e[/
3

L
AR B REBEDIE @ P P2 B P P e P B T e ) L @ﬁ
AaEBEEEEREE OEEONAEEOEEGEE AP .

AATO52A

806 AT-124



TROUBLE DIAGNOSIS FOR DTC P0740

Sub- e
harness
connector 15

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

DISCONNECT

INSPECTION START

(Go)

y

SATEB0GE

=

Sub-harness connector

@?

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

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

NG

OK

B
A

1. Remove il pan. Refer
to AT-206.

2. Check the following
items:

® Torgque converter clutch
solenoid valve
Refer fo “Compecnent
Inspection”, AT-126.

® Harness of terminal cord
assembly for short or
open:

m DISCOKNECT
4 € (&
[—tem™[clconnECTOR]]
5
R
AATT13A

CHECK POWER SOURCE CIRCUIT.

1. Turty ignition switch 1o “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 short to
ground and short to power.

4. Reinstall any part removed.

NG

OK

v

Repair open circuit or short

"] to ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-123.

NG

OK

¥

INSPECTION END

AT-125

1. Perform TCM input/
output signal inspection.

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

A

El

LG

EG

FE

€L

M

FA

BR

S

RS

BT

A

EL

807



808

TROUBLE DIAGNOSIS FOR DTC P0740

T

T18.
Solenoid valve harness connector ’

DISCONHECT

SATE431A

L5

18.

Solenoid valve harness connector

Torque converter clutch solencid valve

DBISCONNECT

SATE421A

Torque Converter Clutch Solenoid Valve
(Cont’d)

COMPONENT INSPECTION

Torque converter clutch solenoid valve

e For removal, refer to AT-206.

Resistance check
¢ Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
{Approx.)
Torque converter
clutch solenoid @ Ground 10 - 200
valve

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

AT-126



TROUBLE DIAGNOSIS FOR DTC P0744

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

DESCRIPTION

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

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

Monitor item Condition Specification
Lock-up “QFF” Approximately 4%
Torque converter clutch solenoid valve duty d
Lock-up “ON” Approximately 94%
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal | \wire color item Condition Judgement
No. standard
When releasing accelerator pedal 15- 25V
i Py after warming up engine. ’ ’
’ AW Line pressure @ g upeng
solenoid valve When depressing accelerator pedal
. , 0.5V or less
fully after warming up engine.
Line prassure When releasing accelerator pedal 5. 14V
5 . solenoid valve after warming up engine.
{with dropping ."-*fﬁ When depressing accelerator pedal
istor} . . 0.5V orless
resis fully after warming up engine.
Torque converter When A/T performs lock-up. 8- 15V
5 R clutch solenoid
valve When A/T does not perform lock-up. [ 1V or less
When shift sclenoid valve A oper-
ates. Battery voltage
6 Lw | Shift solenoid (When driving in “D," or “D,".)
valve A When shift solenoid valve A doas not
operate. 1V or less
{When driving in “D," or “D3".)
When shift solenoid vaive B oper-
ates. Battery voltage
. Ly Shift solenoid {When driving in "D, or “D,".)
valve B When shift solenocid valve B does
net operate. 1V or less
{When driving in "D;"” or “D,".)
When overrun clutch solenoid valve
Battery voltage
8 LB Overrun clutch operates.
solenoid vaive When overrun clutch solenoid valve
1V or less
does not operate.

AT-127

EM

LG

EC

cL

)

FA

BR
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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

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 normai. In case the ratio does not reach the specified value, TCM judges this diagnosis
malfunction.

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

Gear position supposed by TCM 1 2 3 ' 4
\ - - i
.n case of gear position with no malfunc 1 P 3 4
tions
In case of ge iti ith shift solenoi

5 gear position with shift solenoid 1 2 2 @

valve B stuck closed
(O P0744 is detected.

Diagnostic trouble code Makunction is detected when ... Check itemns (Possible cause)

@ ¢ ATTCC SV FNCTN

@ * PO744

@ . MIL Code No. 1107

® Torque converter clutch solencid
valve

® Each clutch

® Hydraulic control circuit

A/T cannot perform lock-up even if
electrical circuit is good.

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

[l seLecTsvsiem TION PROCEDURE
ENGINE CAUTION:
AT b e Always drive vehicle at a safe speed.

¢ If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

NOTE:

Always drive vehicle on a levei road to improve the accu-

racy of test.

l
|
F
I
l
|

N
]
|
|
|
|
L

AT974H

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
1) Start engine and select “DATA MONITOR” mode for
2)

[l seLeCT DiaG MoDE

]

“A/T” with CONSULT.
Make sure that output voltage of A/T fluid temperature
sensor is within the range below.

SELF-DIAGHESULTS
DATA MONITOR

Lo wonK SuPRonT FLUID TEMP SEN: 0.4 - 1.5V
[ToMPART NuMBER If out of range, drive the vehicle to decrease the volt-

age (warm up the fluid) or stop engine to increase the
voltage (cool down the fluid).
3) Select “TCC 3/V FNCTN P0744” of “DTC WORK

SUPPORT” mode for “A/T” with CONSULT.

AAT342A

AT-128



TROUBLE DIAGNOSIS FOR DTC P0744

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

4) Accelerate vehicle to more than 70 km/h (43 MPH)
and maintain the following condition continuously
until “TESTING” has turned to “COMPLETE”. (It will @l
take approximately 30 seconds after “TESTING”
shows.)
THROTTLE POSI: 1/8 - 2/8 A
Selector lever: D position (OD “ON”) -
TCC S/V DUTY: More than 94%
VHCL/S SE-A/T: Constant speed of more than 70 g

BT St ki (43 MPH)
SATO21J ¢ Check that “GEAR” shows “4”.
¢ For shift schedule, refer to SDS, AT-303. Le

o |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 [EC
applicable “TROUBLE DIAGNOSIS FOR DTC™.

5) Make sure that "OK” is displayed. (If "NG"” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.) FE
Refer to “DIAGNOSTIC PROCEDURE”, AT-131.

Refer to shift schedule, AT-303.
OR GL
@ 1) Start engine and warm up ATF. ,

2) Start vehicle with selector lever in “D” (OD “ON"), BT
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D, - D, - D3 - Dy - D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-303.

3) Select “MODE 7" with GST, =

OR
1) Start engine and warm up ATF,

2) Start vehicle with selector lever in “D” (OD “ON?), BA
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of Dy - D, — Dy - D, — D, pgp
fock-up, in accordance with shift scheduie. Refer to
shift schedule, AT-303.

3) Perform self-diagnosis for ECM. 8T
Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"]. ' RS

e

I
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TROUBLE DIAGNOSIS FOR DTC P0744

A/T TCC S/V Function (Lock-up) (Cont’d)
WIRING DIAGRAM — AT — TCCSIG

AT-TCCSIG-01

I : Deteciable line for DTC
e | Non-deteciable line for DTC

TCM
(TRANSMISSION
LU PL PL CONTROL
DUTY OVR/C SHIFT SHIFT DUTY DUTY MODULE )
SOL S0L SOL A S0L18 SOL SOL(DR)
2] ] IE]] =] ] 2]
R LB LW LY RAN P/B
Fo7
LI—I
P/B
B3
E65
P/B
DROPPING
RESISTOR

SHIFT LINE

TORQUE CVERRUN SHIFT

CONVERTER CLUTCH SOLENOID SOLENQID PRESSURE
CLUTCH SOLENOID VALVE A VAILVE B SOLENQID
\S"EII__\I?EOWD VALVE VALVE

Refer to last page (Foldout page).

DNED]
TR O Bhl s N EB) ABAINGD)
g rol11l12]13r14]ishel178]15[20] "y (127G 15 BR
[—1
B0 E R E i E LS 23] 24 25]26]e7 | 28] 20 3031 32 3, @\3
5167 |e] {1s]17]18]1a)z|21] 22 a6]a7] aetaslanfa1]42]aslad]4s{aela7]4e] | 5 | 4P

AATO53A
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TROUBLE DIAGNOSIS FOR DTC P0744

o»0

Accelerator

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

DIAGNOSTIC PROCEDURE

INSPECTION START

pedal
s \ 4
| 3 During “Cruise test — Part 1" (AT-63), Yes | Goto (B) and check for
does NT Shlﬂ from D3 tO D4 at the v roper lock-up.
specified speed? prop P
7, No
Halfway SATOBSH
. Periorm line pressure test. NG_ Goto (®.
Shift solencid valve B Refer to AT'55 |
Shift solenoid valve A )
Overrun clutch solenoid valve OK
Torque converter clutch sotenoid valve
A
B !
CHECK SOLENOID VALVES. NG | Repiace solenoid vaive
1. Remove control valve assembly. assembly.
Refer to AT-206.
Line pressure 2. Check solenoid valve assembly opera-
solenoid valve tion
Refer to AT-134.
OK
B ' |
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly.
Refer to AT-237.
2. Check to ensure that:
® Valve, sleave and plug slide along valve
bere under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scratches.
@ Control valve springs are free from
damage, deformation and fatigue.
@ Hydraulic line is free from obstacles.
OK
4
Does A/T shift from D5 te D, at the speci- NG; Check control valve again.
fied speed? "1 Repair or replace control
O valve assembly.
Y
SATB67H| | Perform Diagnostic Trouble Code (DTC) NG_ Go to and check for
confirmation procedure, AT-128. "1 proper lock-up.

OK

r

INSPECTION END

AT-131

MA

EM

LG

FE

el

M

RA

BR

ST

RS

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0744

DISCONNECT

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

®

LD
TS.
Solenoid valve harness connector
CHECK LINE PRESSURE SOLENOCID NG._ Replace solenoid valve
VALVE. | assembly.
1. Remove control valve assembly.
Refer to AT-206.
2. Check line pressure solenocid valve
: operation.
Li r|'e pressulre Refer to AT-134,
id
solenoid valve . OK
B 4
NG

CHECK CONTROL VALVE.

1. Disassemble controf valve assembly.
Refer to AT-237.

2. Check line pressure circuit valves for
sticking.

® Prassure regulater valve

® Pilot valve

® Pressure modifier valve

SATI87H

OK

Y

Repair control valve.

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

NG

oK
v

. | Check control valve again.

Repair or replace control
valve assembly.

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-128.

NG

.| Goto and check for
"| proper lock-up.

OK
1

INSPECTION END

AT-132




TROUBLE DIAGNOSIS FOR DTC P0744

O» @D

Accelerator
pedal

‘\\

s

Halfway SATDEOH

Solenoid valve harness connector

Torque converter clutch salencid valve

SATB421A

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

@

SAT367H

During “Cruise test — Part 1” (AT-63), Yes | parform “Cruise test — Part
does A/T perform lock-up at the specified IR again and retum to the MA
speed? start point of this flow
chart.
No
EM
T ‘r
CHECK TORQUE CONVERTER NGL Replace solenoid valve LG
CLUTCH SOLENOID VALVE. "1 assembly.
1. Remove control valve assembly.
Refer to AT-206. EG
2. Check torque converter ctutch solenoid
valve operation. Refer to AT-134.
OK [FE
B
A 4 6L
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly.
Refer to AT-237. T
2. Check control valves for sticking.
® Terque converter ciutch control vaive
® Torque converter clutch relief valve
OK
¥ Fﬁ\
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? | Repair or replace contral
p p P .
valve assembly.
Yes
A 4
Perform Diagnostic Trouble Code (DTC) NG_ Perform “Cruise test — BR
confirmation procedure, AT-128. "] Part 1" again and return to
OK the start point of this flow
chart. 8T
Y
INSPECTION END
RS
BY
HA
EL
DX
AT-133 815



TROUBLE DIAGNOSIS FOR DTC P0744
A/T TCC S/V Function (Lock-up) (Cont’d)
_ . COMPONENT INSPECTION
Smﬂsﬁrﬁ 23;2;33' ?ra?veA Solenoid valves
Overrun alutch solencid valve e For removal, refer to AT-206.

Resistance check
¢ Check resistance between two terminals.

temperature

Sensor .
Solenocid valve Terminal No. F;ii::ﬁ:c)e
Line pressure ; ;
solenoid valve Shift solenoid ®
valve A
Shift solenoid
valve B @ 20 - 400
Overrun cluich @
solenoid valve Ground
@ 5 Line pltessure @ 25 - 50
TS solenoid valve
. 1/2(3]4 .
L5671 oiscomeer Torque converier
Gﬁ} clutch solencid ® 10 - 200
= valve
SAT7341A
Shift solenoid valve B Operation check
Shift solencid valve A~ e Check solenoid valve by listening for its operating sound
Overrun clutch solencid valve while applying battery voltage to the terminai and ground.

Torque converter clulch sclenoid valve

Line pressure
solenoid valve

SATI62HA

816 AT-134



TROUBLE DIAGNOSIS FOR DTC P0745

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

temperature
sensar

SAT283HA

Line Pressure Solenoid Valve

DESCRIPTION

The line pressure solencid 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 throttie 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 solenaid valve duty

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

Approximately 24%

Approximately 95%

Nole: 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”.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal : -
No. Wire color item Condition standard
When releasing accelerator pedal 15-25V
i N after warming up engine. -
’ Rw | Line pressure @ g up eng
solenoid valve When depressing accelerator pedal . .,
fully after warming up engine. '
Line pressure When reigasing accelerator pedal 5 - 14V
2 B solenoid valve after warming up engine.
{with dropping ,fﬁ 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 items (Possible cause)

! L/PRESS SOL/CIRC
&) - pores
: MIL Code No. 1205

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

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

® Line pressure solenoid valve

AT-135

WA

EM

LG

EC

FE

CL

MT

AT
Judgement

[FA

BR

S

RS

817
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TROUBLE DIAGNQOSIS FOR DTC P0745

(I SELECT_SYSTEM

[ ENGINE

l

L

|
|
|
|
|
|
]

SEF895K

[l seLecT DIAG MODE

4]

| woRK sUPPORT

| SELF-DIAG RESULTS

DATA MONITOR

1

| AcTIvE TEST

rDTC CONFIRMATION

| ECM PART NUMBER

S | N | |

SATI11I

Line Pressure Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
If conducting this “DTC CONFIRMATION PROCEDURE"

again, always turn ignition switch “OFF” and wait at least

5 seconds before continuing.

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

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

iy
GSIT

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

NO
TOOLS,

Turn ignition switch “ON".

Depress accelerator pedal completely and wait at
least 1 second.

Perform self-diagnosis for ECM.

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

DESCRIPTION”].

AT-136



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont’d)
WIRING DIAGRAM — AT — LPSV

AT-LPSV-01 @

wmmem : Detectable line for DTC M A
e . Non-detectable line for DTC

TCM
(TRANSMISSION EM
o o e
DUTY DUTY
SOL : . SOL(DR) G
] [EH] : 8
AW PiB
4
L-J @D =
o @
L._I- EE

DROPPING
RESISTOR ClL

=l
2 &
'—l—l

MT
rliﬂm

'i—'@

F27

B

[

le
R
I _ BR
R

LINE
PRESSURE ,
SOLENOID ST
VALVE
RS
BT
Refer to last page (Foidout page).
,
HA
5181718 |(ME7) AR ANNGD,
9 1af14]1stefi7[iatele0] —yy g G = Dg
EL
' ' '@mﬁ
F M B ERE 7R 21 B ) F ) ) B R B BB A R
F2g
18]17[ 18] 18] =0[21] 22 36l 37| 38[s 20 41 [42143[44 [45]48]47 [48 DX

AATDS54A

AT-137 819
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TROUBLE DIAGNOSIS FOR DTC P0745

HE

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

aﬁa DISCONNECT
A€
AP

RW

Sub-harness 4
connector
F13)
i
SATOE7HA,
(8]

Sub-harness connector

DISCONNRECT
A€

CHECK POWER SOURCE CIRCUIT.

1. Turn igniticn switch to "CFF"” position.

2. Disconnect TCM harness connector.

3. Check resistance between terminal @
and TCM hamess connector terminal

Resistance: 11.2 - 12.80}

OK

Y

L 4
CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to "CFF” position. " assembiy. Refer to
2. Disconnect terminal cord assembly con- AT-2086.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal @ items:
and ground. ® Line pressure sole-
Resistance: 2.5 - 50 noid valve
oK Rsfer to “Component
Inspection”, AT-138.
® Harness of terminal
cord assembly for
short or open
E y
NG

. | Check the following ftems:

® Dropping resistor
Refer to “Component
Inspection”, AT-139.

® Harness for short or
open between TCM ter-
minal @ and terminal
cord assembly {Main
hamess)

|=—_Tom_o[connEcTon]]
2 1
P/B RN
AAT114A

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Check continuity between terminal @
and TCM harness connector terminal

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

3. Reinstall any part removed.

NG

OK
Y

.| Repair open circuit or short

to ground or short to power
in harness or connectors..

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-136.

OK

A

INSPECTION END

AT-138

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 P0745
Line Pressure Solenoid Valve (Cont’d)

COMPONENT INSPECTION

E DISCONHECT
K Eﬁ} _ Line pressure solenoid vailve )
Solenoid valve harness connector (i) o For removal, refer to AT-206. @
Resistance check
e Check resistance between two terminals. A
Solenoid vaive -Terminal No. ?:T:izt::(.c;e
- El
Line pr.essure @ Ground 25.50
Line pressure solenoid valve

solenoid valve L@

@"' EG

SATE44IA
T

Operation check

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

Solenoid valve harness connectar

FA,

) @\

Line pressure
solenoid valve

BT

HA

Dropping resistor
e (Check resistance between two terminals.

Resistance: 11.4 - 12.60} EL

DX

o)

AATE48A

AT-139 821
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift selencid valve B
Shift sofenocid valve A
\ Overrun clutch solenoid valve
Torgue converter clutch solenoid valve

Line pressure
solenoid valve

Shift Solenoid Valve A

DESCRIPTION

Shift solenoid valves A and B are turned “ON” or “OFF” by the
TCM in response to signals sent from the PNP switch, vehicle

speed and throttle position
to the optimum position. -

sensors. Gears will then be shifted

SAT322GA
Gear position 1 2 3 4
Shift solencid valve A CN (Closed) CFF (Open) OFF (Open) CN (Closed)
Shiit sclenoid vaive B ON (Closed) ON (Closed) OFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference vaiuves.
Terminal Wire color ltem Condition Judgement
No. standard
When shift solenoid valve A oper-
ates. Battery voltage
6 LW Shift solenoid (When driving in “D,” or “D,".
valve A When shift solenocid valve A does not
operate. 1V or less
{(When driving in “D," or “Dy".)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

: SFT SOL AICIRC

@ » PO750
- MIL Code No. 1108

when it tries to operate the solenocid
valve.

TCM detects an improper voltage drop

® Haress or connectors
(The solenoid circuit is open or
shorted.)

® Shift solenoid valve A

AT-140



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
|l_seLECTsvsTEM | | TION PROCEDURE
|_ENGINE | CAUTION: @l
[ ] e Always drive vehicle at a safe speed.
e If conducting this “DTC CONFIRMATION PROCEDURE”
[ J again, always turn ignition switch “OFF” and wait at MA
| ] least 5 seconds before continuing.
l_ i After the repair, perform the following procedure to confirm the
= malfunction is eliminated. E
il 1)  Turn ignition switch “ON” and select “DATA MONI-
SEFBSSK TOR” mode for “ENGINE” with CONSULT. "
2) Start engine.
|l seLectoiacmopE  [¥] 3) Drive vehicle in D position and ailow the transmission
[ WORK SUPPORT | to shift “1” — “2” ("(SJ‘IEAR")- EC
| SELF-DIAG RESULTS i @ 1) Start engine.
| DATA MONITOR | 2) Drive vehicle in Dy — D, position. FE
[AGTIVE TEST i ! 3) Select “MODE 7" with GST.
OR
[ oTC CONFIRMATION | 1) Start engine. L
2} Drive vehicle in D, — D, position.
| EcM PART NUMBER | 2177 =2
SATOTI 3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp e

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

FA

BR
ST

RS

AT-141 823



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)
WIRING DIAGRAM — AT — SSV/A

AT-SSV/A-01

M : Detectable line for DTC
wwens | Non-detectable (ine for DTC

TCM

(TRANSMISSION
i)
SHIFT L
SOL A

-

Lw

(]

i

G
SHIFT
SCLENOID
VALVE A

B

| |
AN ES)
\g|7ls]s/ BR

Tl
IAB A EERELE @ 72 20 S ) ) S ) L
H.S.

518|718 [16]17]18]18]20]21] 22 3637 38|39 )40 | 41| 42]43]44|45{46]47 |48 W

AATOB5A

824 AT-142



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’'d)

NG

—— DIAGNOSTIC PROCEDURE
LE &} INSPECTION START
Sub-harness
connector
¥
CHECK GROUND CIRCUIT.
[Q] 1. Turn ignition switch to “OFF” position.
e 2. Disconnect terminal cord assembly con-
= nector in engine compartment.
SATS53HA! | 3. Check resistance between terminal (2)
and ground.
E Resistance: 20 - 40}
OK
& DISCONNELT
AE
Sub-harness connector
B
\ 4

SEis

Lw

.| 1. Remove control valve

assembly. Refer to
AT-206.

2. Check the following
items:

® Shift solenoid valve A
Refer to “Component
Inspection”, AT-144,

® Harmess of terminal cord
assembly for short or
open

A€ &

[o[connEcTOR]|
3

[ Tcm

CHECK POWER SCURCE CIRCUIT.

1. Tum ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

3. Check continuity betwaen terminal @
and TCM harness connector terminal

Continuity should exist.
If QK, check hamess for short to
ground and short to power.

4. Reinstall any part removed.

NG

OK

Y

Repair open circuit or short

" to ground or short to power |

in harness or connectors,

AAT115A

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-141,

NG

oK

h 4

INSPECTION END

AT-143

.j 1. Perform TCM input/

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

@l

A

EM

LG

Ee

FE

GL

T

FA

RA

BR

Sl

RS

BY

825



826

TROUBLE DIAGNOSIS FOR DTC P0750

i& DISCONNECT
1.5

Solenoid valve harness connector

Shift solenoid valve A

SATB40iA

Shift solencid valve B

Shift solenoid valve A

Overrun clutch solencid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

SAT960HA

Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A

e For removal, refer to AT-206.
Resistance check

e Check resistance between two terminals.

Solenoid valve | Terminal Ne. Resistance
(Approx.)
Shift solenoid
valve A @ Ground 20 - 400

Operation check

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

AT-144



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solencid valve B Shift Solenoid Valve B

Shif i

Otvzf:ﬁzoé?ut?rivzo?enoid valve DESCR'PTION @ﬂ
Shift solenoid valves A and B are turned “ON” or “OFF” by the ~
TCM in response to signals sent from the .PNP switch, vehicle
speed and throttle position sensors. Gears will then be shifted s
to the optimum position.

Line pressure El
solenocid valve .
SAT322GA
LG
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Open) - ON {Closed) EC
Shift solenoid valve B ON (Closed) ON (Closed) QFF (Open) OFF (Open)
FE
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. : el
Terminal Wire color ftem Condition Judgement
No. . standard
— . , T
en shift selenoid valve B oper-
ates. Battery voltage
; Uy | Shift solenoid (When driving in "D,” or "D".)
valve B When shift solenoid valve B does
not operate. 1V or less
{(When driving in “D35" or “D,".} Ba
ON BOARD DIAGNOSIS LOGIC
1A
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
. SFT SOL BICIRC on , BR
_ TCM detects an improper voltage drop amess or r':on.nec.o-rs
ey L L . (The solenoid circuit is epen or
e%; : PO755 when it tries to operate the solenoid shorted
valve. L Sh(i)ft zoit)anoid valve B o7
. . MIL Code No. 1201
RS
BT
A
EL
1D

AT-145 607
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TROUBLE DIAGNOSIS FOR DTC P0755

Shift Solenoid Valve B (Cont’d)

[b secsvsem | | TION PROCEDURE
ENGINE ' CAUTION:

I
I_ again, always turn ignition switch “OFF"’ and wait at
| | least 5 seconds before continuing.
{ ] After the repair, perform the following procedure to confirm the
malfunction is eliminated. _
| | 1)  Turn ignition switch “ON” and select “DATA MONI-
SEFB95K TOR” mode for “ENGINE” with CONSULT.
2) Start engine.
Il sececrpiaemone [ 3) Drive vehicle in D position and allow the transmission
[WORK SUPPORT to shift1 -2 - 3 ((‘)‘(E‘;EAR ).

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

e Always drive vehicle at a safe speed.
¢ If conducting this “DTC CONFIRMATION PROCEDURE”

| SELF-DIAG RESULTS

@ 1) Startengine.

| DATA MONITOR

3) Select “MODE 7” with GST.

| ACTIVE TEST

Drive vehicle in B; — D, — D position.

l DTC CONFIRMATION

OR
1) Start engine.

[ EcM PART NUMBER

N
—

SATI1

DESCRIPTION"].

AT-146

2) Drive vehicle in D; — D, — D5 position.

3) Perform self-diagnosis for ECM.

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



TROUBLE DIAGNOSIS FOR DTC P0755

Shift Solenoid Vaive B (Cont’d)
WIRING DIAGRAM — AT — SSV/B

AT-SSV/B-01 |

mwm : Detectable line for DTG A
TCM e : Nor-detectable line for DTC
(TRANSMISSION
b
SHIFT
SoLB E
L]
'] Te
EC
FE
CL
T

LY
B FR
|I| F13
¥
I RA
Y
SHIFT BR
SOLENOID
VALVE B
8T
RS
BT
A
ALINGD
\glzlsls/ BR
EL
5]
NIDEEEELE |§| P . S 3 P ) ) E BN R A ey
8| [e[T7[38l19]20[21[22 36| 27| aefaa]ac]ai [azl4s[aalas] 46|47 |48 ? H.S. IDX

AATO56A
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TROUBLE DIAGNOSIS FOR DTC P0755

TS.

Sub-harness /1
connector

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

”

INSPECTION START

h 4

o 6

S}

SAT954HA

B

A€

Sub-harness connector

SEEP

LY

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

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

NG

oK

h 4

1. Remove control valve
assembly. Refer to
AT-206.

2. Check the following
items:

® Shitt solenoid valve B
Refer to “Component
Inspection”, AT-149.

® Harness of terminal cord
assembly for short or
open )

A4e®

TCM___|o|CONNECTOR]|

7

CHECK POWER SOURCE CIRCUIT.
1. Tun ignition switch to "OFF” position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal (1)
%d TCM harness connector terminal
" Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

NG

OK
b

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

AATI16A

Perform Diagnostic Trouble Code (DTC)
cenfimmation procedure, AT-146.

NG

OK
h 4

INSPECTION END

AT-148

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0755

5 DISCONNELT
18.

Solenoid valve harness conhectar

Shift sclenoid valve B

el

SATE39MA

Shift sclencid valve B
Shift solenocid valve A

Line pressure
solencid valve

QOverrun clutch solencid valve
Torque converter clutch solenoid valve

SATO59HA;

Shift Solenoid Valve B (Cont’d)
COMPONENT INSPECTION

Shift solenoid vaive B
¢ For removal, refer to AT-206.

Resistance check
¢ Check resistance between two terminails.

Resislance

Solenoid valve Terminal No.
: (Approx.)

Shift solenoid
valve B @ 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-149

B
LG
Ev
FE
oL
i

FA
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TROUBLE DIAGNOSIS FOR DTC P1705

N

N
Throttle position sensor
and throttle position switch SAT087J

Throttle Position Sensor
DESCRIPTION

Throttle position senscr

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
throttle position. The closed throttle position switch sends a
signal to the TCM when the throttle valve is fully closed.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Fully-closed throttle Approximately 0.5V
Throttle position sensor
Fully-open throtile Approximately 4V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Termina! - . Judgement
! Wire color Item Condition 9
No. standard
Closed throttle When reieésing accel.erator pedal Battery voltage
1 v position switch after warming up engine.
(in throltle posi- When depressing accelerator pedal 1V or loss
tion switch) after warming up engine.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voliage
21 LG switch engine.
(in throttle posi- When releasing accelerator pedal
) . - ) 1V or less
tion switch) after warming up engine.
Throttle position @
31 R sensor — 4.5 - 5.5V
(Power source)
""‘ﬁ Fully-closed
! throttle:
When depressing accelerator pedal Approximately
Throttle position slowly after warming up engine. 0.5V
34 GY : .
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
4y
Throttle position
35 B sensor — —

(Ground)

AT-150



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)
ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
* TP SEN/CIRC AT ® Harness or connectors
. . Th nsor circuit is open or
@ . P1705 TCM receives an excessively low or a(sho(:t:t?) P
high voitage from the sensor. ® Thiottle position sensor
* ML Code No. 1206 #® Throttle position switch

AT-151

MA

EM

LG
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FE

eL
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TROUBLE DIAGNOSIS FOR DTC P1705

m SELECT SYSTEM
ENGINE o
AT Y

|
|
|
|
|
]
.L

AT974H

[lm  sececToiamooe [

| SELF-DIAGRESUITS |
| DATA MONITOR Il
|
|
|
|

| oTc work supPoRT

[ TcM PART NUMBER

AAT342A

| Iy SELEchsvstM ]
[ ENGINE |
|

- 1

I
|
|
|
E

8

F835K,

|l seLEcTbisamoe [

| WORK SUPPORT

| SELF-DIAG RESULTS

| paTA MONITOR

| ACTIVE TEST
[ DTC CONFIRMATION

[ Ec™ PART NUMBER

SATONI

834

Throttie Position Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

®"°

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “A/T” with CONSULT.

2) Check the following.
Accelerator pedal | 1o pog SEN | CLOSED THL/SW | W/O THRL/P-SW
condition
Fuily released Less than 4.7V ON OFF
Partially 0.1 - 4.6V OFF OFF
depressed
Fully depressed | More than 0.1V OFF ON

3)
4)

5)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-154.
if the check result is OK, go to following step.
Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
Start engine and maintain the following conditions for
at least 3 consecutive seconds.
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-154.
If the check result is OK, go to following step.
Maintain the following conditions for at least 3 con-
secutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (OD “ON"’)

OR

& 1)

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
1/2 of the full throttle position and driving for more
than 3 seconds.
Select “MODE 7” with GST.

OR

Start engine.

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

Perform self-diagnosis for ECM.

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

AT-152



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)
WIRING DIAGRAM — AT — TPS

AT-TPS-01 @
IGNITION SWITCH
OMN or START
mmm : Deicctable line for DTG MA
THROTTLE . - line for DT
POSITION FUSE — : Non-detectable line for DTC
SENSOR E:JI;é:;CK
i) 10A Refer to “EL-POWER".
[ A El
L = = ‘
R ¥ B
- -~
4 p| : &N — LG
} : BR BR
1 | I—'—I
i 5 |
| : L8 s THROTTLE EC
I i BR POSITION SWITCH
I | {CLOSED THROTTLE
I I FOSITION SWITCH
1 ! AND WIDE OPEN [EE
| ! THROTTLE POSITION
4 | : VOV":%EN SWITCH)
e K
| | LG y
1 | ’ T
I |
- - —
t .— —.-B—.
-1 '
B AT
._ T ) B |
-
@) = | —— A
—f— .
| v
ﬁ A
R ¥ B B B Gy GY B R LG ¥
el Iz el [Es)  [fEs) T3]l M) IEE IE Bl el BR
AVCC  TVO1 GNDA GND-C GNDGC  Tvoo |EGM THSENS SENS SENS WIDE CLOSED{ [CM
(FCCS GND POWER OPEN ~ SW | (TRANSMISSION
CONTROL SW ONTRGL
MODULE) MODULE) 8T
Fa0 Feg
| p— |
E B B
J_ Le =S
L 4
BT
INENBNEINBNIENINI G 7) T2 2] SKA6] 7 18 [0 2] se) vze 2]
anJon N[ inanlsbed] Ty [T 218 12 [15 (6 17 |18 w BR ARDN: A
[l
BB B ENERLE @ L S R B D R R R ER A T
516|781 [18[17[8[1o[20]21]22 36[37] 3a[3efao a1 42[as]asas e a7] 48] | =7 | LERSY EL
w7
101|102|103] [104]105}108 [20f21z2]2] 3[30]| lswof41] [s3]54]55] [56] [P
24]25]26]27]28] [az(as) [24]as]4e]57 z8]50]60
iorj10s(108} [t1o{111]112 e =
113[114]115] [118]117]118 TR BEEE P <
W w5
AATOS7A
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TROUBLE DIAGNOSIS FOR DTC P1705

[

SELECT SYSTEM |

ENGINE m ]

AT

I

SAT974H

B

#zMONITOR % NO FAIL

VHCL/S SE-A/T
VHCL/S SE:MTR
THRTL POS SEN
FLUID TEMP SE
BATTERY VOLT

ENGINE SPEED

OVERDRIVE SW
P/N POSI SW

R POSITION SW

(w]
Okm/h
Bkm/h

04V

1.2v
13.4v
1024rpm

ON

ON

CFF

B

RECORD

SATO76H

€ &

[_TcM  [o] connecToR |
34 35

GY B

RS

SATR40I

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

Perform diagnostic test mode Il (self- NG‘ Check throtile posftion sen-
diagnostic results) far engine control. "| sor cireuit for engine con-
Refer to EC section [“Malfunction Indicator trol. Refer to EC section
Lamp (MIL)”, “ON BOARD DIAGNQSTIC ["Throtile Position Sensor
SYSTEM DESCRIPTION"]. (DTC: 0403)", “TROUBLE
DIAGNOSIS FCOR DTC
OK PO1207].
y
CHECK INPUT SIGNAL. NG_‘ Check harness for short or
1. Turn ignition switch to “ON” "] open between ECM and
position. TCM regarding throttle
(Do not start engine.) positian sensor circuit.
2. Select "ECU INPUT SIGNALS” (Main harness)
in “DATA MONITOR"” mode for

"AT with CONSULT.

3. Read out the value of “THRTL

POS SEN".
Voitage:
Fully-closed throttie:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR

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

2. Check vole between TCM

terminals 34) and 35 while
accelerator pedal is depressed
slowty.

Voltage:

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

Approximately 4V
{Voltage rises gradually in
response to throttle position)

v OK

®

{Go to next page.)

AT-154




TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

NG

| Check the following items:

® Throtile position switch
— Refer to “Compo-
nents Inspection”,
AT-156.

® Harness for short or
open between ignition
switch and throftle posi-
tion switch (Main har-
ness)

® Harness for short or
open between throttle
position switch and TCM
{Main harness}

IL_Tcm  |ofconnecTon]
14 21

h LG

<

0]
@D

= SATB45]

®
CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turn ignition switch to “ON”
position.
{Dec not start engine.)
2. Select “ECU INPUT SIGNALS”
in "DATA MONITOR” mode for
¥ MONITOR st NOFAIL [Z] “AT" with CONSULT.
D POSITION SW OFF 3. Read out “CLOSED THL/SW”
2 POSITION 8w OFF “ m
1 POSITION SW OFF and "W/ THRL/P-SW
ASCD « CRUISE OFF depressing and releasing accel-
ASCD D CUT OFF erator pedal.
KICKDOWN SW OFF ; ;
POWERSHIFT SW OFF Check the signai of throtite posi-
CLOSED THL/SW ON tion switch is indicated properly.
W/O THRL/P-SW OFF
Accelerator Data monitor
] RECORD pedai condi- | GlOSED | W/O THRL/
tion THL/SW P-SW
SAT9E3H Released ON OFF
Fully OFF ON
depressed
CR
‘5“ 1. Turn ignition switch to “ON"
S position.

(Do not start engine.)

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

Accelerator Voltage

pedal condi- | Tarminal No. | Terminal No.
tion

Relezsed Batiery voll- 1V or less

age

Fully 1V or less Battery vof-

depressed age

OK

k4

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-152.

NG

oK

r

INSPECTION END

AT-155

1. Perform TCM input/
output signal inspection.

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

EM

LG

M

FA

RS

BT

HA

837
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TROUBLE DIAGNOSIS FOR DTC P1705

DISCONNECT Ty
1]
TS.
Throttle position switch
harness cunnector

6|5

SAT035J
DISCONNECT
€
TS
Throttle position switch
harness connector
514
SATO036J

Throttle Position Sensor (Cont’d)
COMPONENT INSPECTION
Throttle position switch

Closed throttle position switch (idle position)
e Check continuity between terminals (8 and (&).

Accelerator pedal condition Continuity
Reieased Yes
Depressed No

e To adjust closed throttle position switch, refer to EC section
(“Basic inspection”, “TROUBLE DIAGNOSIS — Basic

inspection”).

Wide open throttle position switch
o Check continuity between terminals #® and &).

Accelerator pedal condition Continuity
Released No
Depressed Yes

AT-156



TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid valve B
Shift solenoid valve A

Overrun Clutch Solenoid Valve

DESCRIPTION

Qverrun clutch solenoid valve @U
The overrun clutch solenoid valve is activated by the TCM in
response to signals sent from the PNP switch, overdrive control
switch, vehicle speed and throttle position sensors. The overrun  aa
clutch operation will then be controlled.
Line pressure EM
solenoid valve
SAT322GA
TCM TERMINALS AND REFERENCE VALUE e
Remarks: Specification data are reference values.
: EGC
Terminal Wire color ltem Condition Judgement
No. standard
When overrun cluich solencid valve Battery voltage FE
8 LB Overrun clutch operates.
solenoid valve When overrun clutch solenoid valve
1V or less GIL
does not operate.
ON BOARD DIAGNOSIS LOGIC MT

Diagnostic trouble code

Malfunction is detected when ...

¢ O/R CLTCH SOL/CIRC
@ ;. P1760

* MIL Code No. 1203

TCM detects an improper voltage drop
when i tries o operate the solenoid
valve.

Check items {Possible cause}
AT

® Harness or connectars
(The solenoid circuit is open or A
shorted.)

® Overrun clutch solenoid valve

AT-157

BR

ST

RS

B

A

839
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TROUBLE DIAGNOSIS FOR DTC P1760

(I SELECT SYSTEM

ENGINE

I
I
I
I
I
I

[

SELECT DIAG MODE

[ work suPPORT

LSELF—DIAG RESULTS

DATA MONITOR

Pl

| AcTIVE TEST

E

| DTC CONFIRMATION

[ ECM PART NUMBER

|
|
|
|
I
]

SATI11

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
e Always drive vehicle at a safe speed.
¢ [f conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.
NOTE:
Always drive vehicle on a level road to improve accuracy of
test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1)  Tum ignition switch “ON” and select “DATA MONI-
- TOR” mode for “"ENGINE” with CONSULT.
2) Start engine and drive the vehicle under the following
conditions.
VHCL SPEED SE: 10 km/h (6 MPH) or more
Selector lever: D position (OD “ON” or “OFF”’)
OR

&) 1) Start engine.
2) Drive vehicle under the following conditions: :
Selector lever in “[3”, overdrive control switch in “ON”
or “OFF” position and vehicle speed higher than 10
km/h (6 MPH).
3) Select “MODE 7” with GST.

OR
1)  Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “"OFF” position and vehicle speed higher than 10
km/h (6 MPH).

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

AT-158



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)
WIRING DIAGRAM — AT — OVRCSV

AT-OVRCSV-01 @l

s : Dotectable line for DTC A
TCM m—— : Nof-detectable line for DTC
{TRANSMISSION
CONTROL
OVRiC | MODULE} M
soL
Led
& LG
EG
FEE
GL
MT
LB -
(1]
Gy
I RA
GY
OVERRUN BR
GLUTCH
SOLENOID
VALVE
ST
RS
BT
HA
B AE
\gl71s]s/ BR
EL
NIDENEERLIE @ 2324252627252930313233;3435@@ 1D
8 | [1e]17]18]1g]20f21]29 36 37] 3sf30]40] 414244344 ]45]4e[47[48] | 77 | LBRY

AATOBBA

AT-159 o1
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TROUBLE DIAGNOSIS FOR DTC P1760

A€

Sub-harness 3Ty
connector  \_| 1/

/')

SATIE5HA,

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

E]

& DISCONNECT
A€

Sub-harness connector

SHEb

e

[ —Tem

|olcONNEGTOR|

8

3. Check continuity between terminal (3)
and TCM harness connector terminal
®).

Continuity should exist.
If OK, check harness for short to
ground and short toc power.

4. Reinstall any part removed.

OK
h A

CHECK GROUND CIRCUIT. NGl 1. Remove control valve
1. Tumn ignition switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-2086.
nector in engine compartment. 2. Check the following
3. Check resistance betweaen terminal @ itemns:
and ground. ® Overrun clutch solenoid
Resistance: 20 - 400 valve
oK Refer to “Component
Inspection”, AT-161.
® Hamess of terminal cord
assembiy for short or
apen
B
Y
CHECK POWER SOURCE CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to "OFF” position. " to ground or short to power
2. Disconnect TCM harness connector. in harness or connectors.

AATIITA

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-158.

NG

OK

r

INSPECTICN END

AT-160

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P1760

Solenoid valve harness connector

Qverrun clutch solenoid valve

SATE451A

E DISCONNEET

1.8
Solencid valve harness cormector

Overrun clutch solenoid valve

SATE461A

Overrun Clutch Solenoid Valve (Cont’d)
COMPONENT INSPECTION
Overrun clutch solenoid valve

e For removal, refer to AT-206.
Resistance check

o Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
{Approx.)
Overrun clutch
solencid valve ©) Ground 20 - 400

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

AT-161

M
EM
LG
EC
FE
CL
MY

843



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Shift solencid vaive B A/T Fluid Temperature Sensor Circuit and
Shift solencid valve A TCM Power Source

Overrun clutch solencid valve

DESCRIPTION
AT fluid The A/T fluid temperature sensor detects the A/T fluid tempera-
temperature ture and sends a signal to the TCM.

sensor

Line pressure solenoid valve

SAT283HA

2.5Y
2.0-
1.5
1.0

0.5+

oCoF

{140 5o 0 20 a0 ed 8O0 100 120 130 1'50( :

(-40) (=4} (32)X68)104Y140)176K212K248){284)(320)
SAT021J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.

Menitor item Condition Specification
Cold [2010 (68°F)] Approximftely 1.5V

AT fluid temperature sensor

Hot [80°C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
No. standard
@) X\gﬁ? turning ignition switch to Battery voltage
4 SB Power source -

When turning ignition switch to

“ “OFF".
9 SB Power source A Same as No. 4
r

1V or less

When turning ignition switch to

(: ] “OFF™.
When turning ignition switch to

Power source Battery voltage

23 R/B (Memory back- ol

up)
“ON. Battery voltage
When ATF temperature is 20°C Approximately
i . 68°F). 1.5V
33 BR AT fluid tem C! (68°F)
perature sensor When ATF temperature is 80°C Approximately
{176°F). 0.5V
Throttle position @
35 B sensor — ——
{Ground)

AT-162



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

ON BOARD DIAGNOSIS LOGIC

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

Diagnostic trouble code

Malfunction is detected when ...

Check items {Possible cause)

. BATT/FLUID TEMP SEN
ey

8th judgement flicker

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

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

® AT fiuid temperature sensor

. | Iy sececT svsTEm

ENGINE

|
AT ]
|
|
|
I

L
[
!
l

AAT331A

SELECT DIAGMODE [ |

| SELFDIAGEESULTS |
| DATA MONITOR

| DTG WORK SUPPORT
[ TCM PART NUMBER |
L |
| |

AAT332A

@ 8th judgement flicker is longer than others.
NN s

| O/D OFF | T

//l\\

Self-diagnosis
start

A/T {luid temperature
sensor and TGM
power source

SAT335HB

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
Start engine.

1)
2) Select “DATA MONITOR” mode for “A/T” with CON-

SULT.

3) Drive vehicle under the following conditions:

Selector lever in “D”, vehicle speed higher than 20

km/h (12 MPH).

Start engine.

km/h (12 MPH).

OR

Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20

3} Perform self-diagnosis.

Refer to TCM SELF-DIAGNOSTIC PROCEDURE
{No Tools), AT-43.

AT-163

@l

MA

EM

LG

BT

[

845



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and
TCM Power Source (Cont’d)
WIRING DIAGRAM — AT — BA/FTS

AT-BA/FTS-01

mmm : Dotectable line for DTC
e - Non-detectable tine for DTC

IGNITION SWITCH
BATTERY ON or START
FUSE
l?bocx
g 10A 1oa HYB) | Refer to *EL-POWER".
(4] EH
AT FLUID
TEMPERATURE [ ]
SENSOR (M@ @ |
] w RB =5
B W R/B SB
ME6
......... aGE ooy T
L.—' 1—.—‘ F2g @
B BR BB 5B
—~—
B B BR AB sB 58
&l o ||35|] ||33 Il I@I l! 4 il || 9 Il oM
GND-A |22 SGEI\TIDS _IT_IEL#E MEg‘IrSRY VIGN VIGN THANSMISSION
ONTROL SENS ONTROL
MODULE) MODULE)
F30
:_-11_-2:;_3___1;;;3;;-4;51_5;7;____: 1lefs]4]sKA6]7[8]9[10|GsE) a G@B)
M20) | AEIHE
: MEY 6L|7Lﬂ GY T T e R I R I T ey 1' 1]zl 14 d1a e [17 [18] Ty \al7]s]57 EBR
o o e o o i e e e ————————
I—l
I AIH L EEEDE @ 53] 2]z e [2s 28 [aufa [a2| 3l 35 i)
516718 [16]17]18]18]20]2t}22 36]37] as30f40§41[a2fas]44]45] 4sla748] | H.S.
] L
101{102|103] Ho4|105]106 56|
torfiosgron] 1otz 51] )
113[114[115] [116[117]118 K
wW -3
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

EHGE

[ Tom JofconnecTon]|

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

DIAGNOSTIC PROCEDURE

4, 9, 23
[ "

INSPECTION START

\

¥

2 @

SAT909)

B

HE

Sub-harness
connector B

\IE 71/

CHECK TCM POWER SOURCE.

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

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

3. Tum ignition switch to “OFF” position.

4, Check voltage between TCM terminal -
@ and ground.
Voltage: Battery voltage

NG

[]

. .y

QK

B
h 4

.| Check the following items:
"| ® Hamess for short or

open between ignition
switch and TCM (Main
hamess)

@ [gnition switch and fuse
Refer to EL secticn
("POWER SUPPLY
ROUTING™).

SATO56HA,

CHECK A/T FLUID TEMPERATURE
SENSOR WITH TERMINAL CORD
ASSEMBLY.

1. Turn ignition switch to “OFF” position.

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

3. Check resistance between terminals
@ and ® when A/T is cold.
Resistance:

Cold [20°C (68°F)]
Approximately 2.5 k()
4. Reinstall any part removed.

NG

lOK
®

(Go to next page.}

AT-165

1. Remove oil pan.

2. Check the following
items:

® AT fluid temperature
sensor
Refer to “Compenent
Inspection”, AT-166.

® Harness of terminal cord
assembly for short or
open

@l

A

LG

EC

FE

GL

FA

BR

§T

RS

HA

EL

847
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

#MCNTOR #NO FAIL [y]
VHCL/S SE-A/T Okm/h
VHCL/S SEMTR Skmy/h
THRTL POS SEN 0.4v
FLUID TEMP SE 12v
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW  ON
P/N POS| SW ON
R POSITION §W __ OFF
B RECORD |
SATO76H
CONNECT @
€ 4R
[ Tcm |ofconnecToR]|
33
BR
1= @
= SATO13!
SCOMNECT m ( .
€ 24
{{ 1em o GONNECTOFI”
a5
[Q] {°
= SATI14IA
Wrapped
Thermometer

\ SAT298F

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

®

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

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

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

NG

Check the following item:

. Stant engine.

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

Voltage:

Cold [20°C {68°F)] —

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

3. Turn ignition switch to “OFF”
position.

4. Disconnect TCM hamess con-
nector.

5. Check resistance between termi-

nal @ and ground.

Continuity should exist.

OK

h 4

| ® Harness for short or

open batween TCM,
ECM and terminal cord
assembly {Main hamess)

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-163.

NG

1. Perform TCM input/

OK

A A

INSPECTION END

COMPONENT INSPECTION

A/T fluid temperature sensor

o For removal, refer to AT-206.

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

e Check resistance between two terminals while changing

temperature as shown at left.

Resistance

Temperature °C (°F)

20 (68) Approximately 2.5 k()
80 (176) Approximately 0.3 k{}
AT-166




TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensorMTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the
revolution sensor when it is malfunctioning. The TCM will then m
use a signal sent from the vehicle speed sensor-MTR.

@

)
AAT378
LG
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Tom EG
erminal Wire coler tem Condition Judgement
No. standard
Voltage varies EE
27 PU/R Vehicle speed When moving vehicle at 2 to 3 km/h | between iess
sensor (1 to 2 MPH) for 1 m (3 ft) or more. |than 1V and
more than 4.5V GL

ON BOARD DIAGNOSIS LOGIC

M
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)} .

= )
. VHCL SPEED SEN-MTR _ Hamess or colnne‘ct‘ors AT
TCM does not receive the proper volt- (The sensor circuit is open or

. . . age signal from the sensor. shorted.)
@ + 2nd judgement flicker ' ® Vehicle speed sensor EA

ST

RS

BT

A

EL

AT-167 849



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR
Vehicle Speed Sensor-MTR (Cont’'d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
(B)E_sarorssiey TION PROCEDURE

I

|
ENGINE | CAUTION:
| AT | e Always drive vehicle at a safe speed.
|
|
|
I

e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated. _

1)  Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “A/T” with CONSULT.
2) Start engine and accelerate vehicie from 0 to 25 km/h

|II1| seLECTDIAG MODE [ (0 to 16 MPH).
OR

| sELF-DIAG BESULTS

1) Start engine.
| DATA MONTOR 2) Drive vehicle under the following conditions:

I
L
I
I

AAT3I31A

Refer to TCM SELF-DIAGNOSTIC PROCEDURE
(No Tools), AT-43.

| DTG WORK SUPPORT | Selector lever in “D” and vehicle speed higher than
[ oM PART NUMBER | 25 km/h (16 MPH).
[ | 3) Perform self-diagnosis.

|

AATIZ2A

(E) 2nd judgement flicker is longer than others.

\\ll///
] O/DOFF| —
-

PRV ~ Vehicle speed
sensor » meter

-nAmrrReren e ——  Light

- --—Shade

SAT328H

850 AT-168



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)
WIRING DIAGRAM — AT — VSSMTR

AT-VSSMTR-01

IGNITION SWITCH
ON of START
mmm : Detectable line for DTC
EVSE s : Non-detectable line for DTC
S0A (WB) | Refer to “FL-POWER". U : For USA
. (> : For Canada
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

#MONITOR NO FAIL |E|
VHCL/S SE-A/T Okm/h
VHCL/S SE«MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SFEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
8 POSITION SW QFF

| RECORD |

SATO76H

€ MB

[ Tem lofconnecToRll
27

PU/R

o o

SAT943|

Vehicle Speed Sensor-MTR (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A

CHECK INPUT SIGNAL.

1. Start engine.

2. Select "ECU INPUT SIGNALS”
in “DATA MONITCR” mode for
“A/T” with CONSULT.

3. Read out the value of “VHCL/S
SE-MTR” while driving.

Check the value changes
according to driving speed.

NG

OR
1. Start engine.

2. Check voltage between TCM

terminal @ and ground while
driving at 2 to 3 km/h (1 to 2
MPH) for 1 m (3 ft) or more.
Voltage:
Voltage varies between less
than 1V and more than 4.5V.

OK
v

.| Check the following items:
"| ® Vehicle speed sensor

and ground circuit for
vehicle speed sensor
Refer to EL secticn
(“METERS AND
GAUGES").

® Hamess for short or
open between TCM and
vehicle speed sensor
{Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-168.

NG

OK
4

iNSPECTION END

AT-170

.| 1. Perform TCM input/

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




TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)

TCM (Transmission Control Module)

DESCRIPTION -

The TCM consists of a microcomputer and connectors for sig-
nal input and output and for power supply. The unit controls the

AT G4
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check ltem (Possible Cause) Ei
@ + CONTROL UNIT (RAM) ® TCM me.rno.ry {RAM) or (ROM) is ® TCM LG
CONTROL UNIT (ROM) malfunctioning.
EG
[FE
GL
BT

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

@IM SELECTSYSTEM | TION PROCEDURE
I ENGINE _ | NOTE:
| AT - | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| ] DURE” has been previously conducted, always turn igni-
] i tion switch “OFF” and wait at least 5 seconds before con- FA
| = ducting the next test.
|

1)  Turn ignition switch “ON” and select “DATA MONI- 2
TOR” mode for A/T with CONSULT. o

AATS 2) Start engine.
S1A 3) Run engine for at least 2 seconds at idle speed. -

| [ SELECT DIAG MODE |:||
l ST

SELF-DIAGRESULTS

g |

| DATA MONITOR |
[ oTC WORK SUPPORT | RS
[ TcmPART NUMBER | =

| |
I | BT

AAT332A

Ha
EL
X

AT-171 853



- TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)
TCM (Transmission Control Module) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

@ 1} Turn ignition switch “ON” and
select “SELF DIAG RESULTS”
mode for AT with CONSULT.
2) Touch “ERASE”.

OK

A 4
PERFORM DIAGNOSTIC TROUBLE
CODE (DTC) CONFIRMATION PROCE-
DURE.

See previous page.

¥
Is the “CONTROL UNIT (RAM) or CON- | Y88 | Replace TCM.
TROL UNIT (ROM)” displayed again?

hd

No
4
INSPECTION END

854 AT-172



TROUBLE DIAGNOSES FOR SYMPTOMS

Non-detectable items

WIRING DIAGRAM — AT — NON-DTC

IGNITION SWITCH
ON or START
FUSE
BLOCK
{(J/B)

AT-NONDTC-01

Refer to “EL-POWER".

e : Detectable line for DTC
—: NOn-detectable line for DTC
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TROUBLE DIAGNOSES FOR SYMPTOMS

Non-detectable ltems (Cont’d)
AT-NONDTC-02

mmm : Detectable line for DTC
= Non-detectable line for DTC

U : For UsA
@ : For Canada
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TROUBLE DIAGNOSES FOR SYMPTOMS

Non-detectable Items (Cont’d)
AT-NONDTC-03

IGNITION SWITCH ]
ON or START
@l
FUSE
BLOCK
104 (/B) Refer to “EL-POWER". ML@\
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TROUBLE DIAGNOSES FOR SYMPTOMS

Ignition

switch

O/D OFF
indicator
lamp
9 3 15 48 =
TCM
SAT9461

[ Tcm  o| connecToR]|
4, 4, 23
e

2 @

SATS091

Il Tocm o[ connecTor||
15, 48
N pr?

7] |

SATI10I

)

H.S.

I

TcMm  [of connecToR]|

3 4

OR/B SB

[@]

SAT905

858

1. O/D OFF Indicator Lamp Does Not Come

On
SYMPTOM:

O/D OFF indicator lamp does not come on for about 2 sec-
onds when turning ignition switch to “ON”.

’T:HECK TCM POWER SOURCE.

1. Turn ignition switch to “ON" position.
(Do not starl engine.)

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

3. Turn ignition switch to “OFF” pasition.

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

NG

| Check the following items:
| ® Harness for short or

open between ignition
switch and TCM (Main
hamess})
Refer to “Wiring Dia-
gram — AT — MAIN” in
AT-74.

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

OK ROUTING™).
B Y
CHECK TCM GROUND 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 TCM termi- Refer to “Wiring Diagram
nals (18, @8 and ground. — AT — MAIN” in AT-74.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
v
CHECK LAMP CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF” position. "1 ® O/D OFF indicator lamp
2. Check resistance between TCM termi- Refer to EL section.
nals @ and @ ® Harness and fuse for
Resistance: 50 - 100¢) short or open between
3. Reinstall any part removed. ignition switch and O/D
oK QFF indicator lamp
(Main hainess)
Refer to EL section
{("POWER SUPPLY
ROUTING™).
® Harness for short or
open between O/D OFF
indicator lamp and TCM
v
Check again. NG_ 1. Perform TCM input/
oK output signal inspection.
2_1f NG, recheck TCM pin
v terminals for damage or

INSPECTION END

AT-176

loose connection with
harness connactor.




TROUBLE DIAGNOSES FOR SYMPTOMS

‘ 2. Engine Cannot Be Started In “P”’ and “N”
_‘: Position
OFF @l
<2 L SYMPTOM:
oo diagnosis e Engine cannot be started with selector lever in “P” or
“N” position. A
( Light e Engine can be started with selector lever in “D”, “2",
“1" or “R” position.
i
""""""""" P erae7, Does “ECU INPUT SIGNALS” in | Ye8 | Check PNP switch circuit.
“"DATA MONITOR” show damage | Refer to “DTC PQ705", LE
E PNP switch to PNP switch circuit? AT-76. =
harness connector OR
.
@) Does self-diagnosis show damage EG
to PNP switch circuit?
No FE
B
h 4
Check for short or open of PNP switch NGL Repair or replace PNP GL
. harness connectar terminals (‘D and @ "] switch.
AATS33A | Refer to “Compenent Inspection”, AT-80.
BT
OK
Y
NG

Check starting system. Refer to EL sec-
tion (“System Description”, “STARTING
SYSTEM").

- 1dler gear

“ Parking pawl

SAT282F|

vy

Repair or replace damaged
parts.

oK FA
INSPECTION END BA,
3. In “P” Position, Vehicle Moves Forward or
Backward When Pushed or
SYMPTOM:
Vehicle moves when it is pushed forward or backward with
selector lever in “P” position. RS
Check parking components. Refer to NGL Repair or replace damaged
“Parking Pawl Components”, AT-217, 284. "| parts. BT
oK
Y B
INSPECTION END HA
EL
(B2
AT-177 859



TROUBLE DIAGNOSES FOR SYMPTOMS

‘ 4. In “N” Position, Vehicle Moves
~_\ {_ s
__ SYMPTOM:
a2 Vehicle moves forward or backward when selecting “N”
Self diagnosis T
atart position.
L Does “ECU INPUT SIGNALS” in Yes‘ Check PNP switch circuit.
b Light “DATA MONITOR" show damage | Refer to “DTC PO705”,
to PNP switch circuit? . AT-76.
OR
@ Does self-diagnosis show damage
to PNFP switch circuit?
Ne
L 4 B
Check control cable. Refer to AT-208. NG Adjust control cable.
to AT-208.
oK Refer to
A 4
Check A/T fiuid level again. NG | Refill ATF.
AAT334A >
CK
D]
h 4
3 1. Remove il pan. NG_ 1. Disassemble A/T.
2. Check A/T fluid condition. "| 2. Check the foliowing
OK itens:

. ® Forward clutch assembly
® Overrun clutch assembly
® Reverse clutch assembly

L 4
saTsasa| | Check again. NG | 1, Perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
v terminals for damage or
INSPECTION END loose connection with
harness connector.

SAT171B

860 AT-178



TROUBLE DIAGNOSES FOR SYMPTOMS

~MNL /.
—| O/D OFF | —
AN ™

Throttle position sensor

Self-diagnosis
start

cirguit

5. Large Shock. “N” — “R” Position

!/ AJT fluid temperature SYMPTOM:

/ sensor gircuit . . cinn i . @ﬂ .
Line pressure There is large shock when changing from “N” to “R” posi-
solenoid valve tion. :
circuit

e — MA
Does self-diagnosis show damage to A/T Yes | Gheck damaged circuit.
fluid temperature sensor, line pressure "| Referto “DTC P0710, =0
----- solenoid valve or throttle position sensor PQ745 or P1705”, AT-81,
circuit? 135 or 150,
No LG
B Y
— NG , EG
Check throtile position sensor. Refer to . | Repair or replace throttle
EC section ["“Throttle Position Sensor "| position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS EE
FOR DTC P0120"].
OK
el
v
Check line pressure at idle with selector NG; 1. Remove control valve T

lever in “D” position. Refer to “LINE
PRESSURE TEST”, AT-55.

SAT494G

OK

assembly. Refer to
AT-206.

2. Check the following
items:

® Valves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot
valve and pilot filter)

® Line pressure solenoid RA
vaive

4,

BR

Check again.

NG | 1. parform TCM input/

OK

v

INSPECTION END

AT-179

output signal inspection.
2. If NG, recheck TCM pin &7
terminals for damage or
loose connection with
harness connector. RIS

FA

EL

861



TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”
Position |
A
SYMPTOM:
Vehicle does not creep backward when selecting “R’’ posi-
tion.
. - NG -
4 Check A/T fluid level again. »| Refill ATF.
OK
SATE38A ®
NG in both “1”
E] E v and “R” positions
Check stall revolution with selector lever » 1. Remove control valve
in “1" and “R” positions. assembly. Refer to “ON-
N VEHICLE SERVICE",
OK s AT-2086.
e — OK'in *1” position 2. Check the following
¥NG in “R™ position items:
N\ 1. Remove control valve assembly. ® Valves 1o control line
Refer to “ON-VEHICLE pressure (Pressure regu-
SERVICE”, AT-206. Iator.\falve, pressure
2. Check the following items: modifier \;alve, pilot valve
® Vaives to control line pressure . and pilot filter) o
SAT493G {Pressure regulator valve, pres- Line pressure sotenoi
sure modifier valve, pilot valve valve ble A/T
and pilot filter) 3. D|sas§;e;n fen :
® Line pressure solenoid valve 4. Check the foflowing
3. Disassemble A/T. o items: bl
4. Check the following items: . Oil pump assembly
 Oil pump assembly Torque converter
#® Reverse clutch assembily
® Torque converier oL lutch
® Reverse clutch assembly - o High clutcl assngly
® High clutch assembly Low & reverse brake
assembly
® Low cne-way clutch
Y NG> 1. Remove control valve
Check line pressure at idle with selector assembly. Refer to “ON-
lever in “R” position. Refer to “LINE VEHICLE SERVICE”,
PRESSURE TEST", AT-55. AT-2086.
2. Check the following
OK items:
® Valves to control line
pressure (Pressure regu-
D] v lator valve, pressure
- modifier valve, pilot valve
1. Remove il pan. and pilot fitter)
2. Check A/T fluid condition. ® Line pressure solenoid
valve
NG OK 3. Disassemble A/T.
4. Check the following
item:
@ @ Qil pump assembly
SAT171B Y NG
Check again. p 1. Perform TCM input/
output signal inspection.
OK 2. f NG, recheck TCM pin
4 terminals for damage or
loose connection with
INSPECTION END hamess connector.
AT-180

862



TROUBLE DIAGNOSES 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.

SATE38A|

A . NG )
Check A/T fluid level again. »| Refill ATF.
OK
E ¥ l
NG

Check stall revolution with selector lever in
“D" position. Refer 1o “STALL TESTING™,
AT-52.

+

OK

SAT493G

Check line pressure at idle with selector lever
in “D” position. Refer to “LINE PRESSURE
TEST", AT-55.

OK NG
Y

1. Remove control valve assembly.’
Refer to AT-206.

2. Check the following tems:

® Valves to control line pressure
(Pressure regulator valve, pressure
modifier valve, pilot valve and pilot
filter)

@ Line pressure solenaid valve

3. Disassemble A/T.

4. Check the following item:

® Oil pump assembly

1. Remove control valve
assembly. Refer to
AT-206.

2. Check the following
items:

® Valves to control line
pressure (Pressure
regulator valve, pres-
sure modifier valve,
pilot valve and pilot
filter}

#® Line pressure sole-
noid valve

3. Disassemble A/T.

4. Check the foliowing
items:

@ (il pump assembly

@ Forward clutch
assembly

@ Forward one-way
clutch

® L ow one-way clutch

® Low & reverse brake
assembly

@ Torgue converter

SAT171B|

INSPECTION END

AT-181

D NS B
1. Remove oil pan.
2. Check A/T fluid condition.
OK
Y
. NG .
Check again. | 1. Perform TCM input/
output signal inspec-
OK tion.
2. If NG, recheck TCM
¥ pint terminals for

damage or loose
connection with har-
ness connector.

MA

i

€L

T

ST

RS

ET

HA

EL

1D
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TROUBLE DIAGNOSES FOR SYMPTOMS

I Vehicle speed sensor-A/T (revolution sensor) 8. Vehi0|e Cal‘lnot Be StartEd From D1
I AT f Vehicle s
- putl peed
e /‘f /rsensor-MTH SYMPTOM:
VRN ! o ; . .
Seif-dagnosis |/ / S:“;‘;,ﬁifns‘;',‘in";';e A1 Vehicle cannot be started from D, on Cruise test — Part 1.
start ,/ /][] vaveB Is 6. Vehicle Does Not Creep Backward In | N> ,| Go to 6. Vehicle Does Not
IR S O -r--- Light “R” Position OK? Creep Backward In “R”
Position, AT-180.
Yes
_ Shade v
; Does self-diagnosis show damage to Yes' Check damaged ¢ircuit.
vehicle speed sensor-A/T (revolution Refer to “DTC P0720,
sensor), shift sotenoid valve A, B or P0O750, PO755 or VHCL
vehicle speed sensorMTR after cruise SPEED SEN-MTR”, AT-86,
test? 140, 145 or 167.
No
E A4 G _
Check throttle position sensor. Refer to N | Repair or replace throttle
EC section ["Throttle Position Sensor position sensor.
{DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P01207).
OK
i
. o NG
Check line pressure at stall point with »
selector lever in "D” position. Refer to 1. Remove control valve
“LINE PRESSURE TEST", AT-55. assembly. Refer to
AT-206.
oK 2. Check the following
D iterns:
A4 NG | o shift vaive A
1. Remove oil pan. ® Shift valve B
2. Check A/T fluid condition. ® Shift solenoid valve A
® 3hift solenoid valve B
OK ® Pilot valve
y ® Pilot filter
1. Remove control valve assembly. Refer 3. Disassemble AT,
to AT-206. 4. Check the following
SAT494G| [ 2. Check the fellowing items: items:
® Shift valve A ® Forward clutch assembly
® Shift valve B ® Forward one-way clutch
® Shift solenoid valve A ® | ow one-way cluich
® Shift solenoid valve B & High ctutch assembly
® Pilot valve ® Torque converter
® Pilot fitter ® Oil pump assembly
OK 0K
4
. NG .
Check again. | 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
SAT171B ¥ terminals for damage or
loose connection with
INSPECTION END harness connecter.

864

AT-182




TROUBLE DIAGNOSES FOR SYMPTOMS

‘ 9. A/T Does Not Shift: D, — D, or Does Not
v i .
:f_ Kickdown: D, — D,
OFF @l]
i 2 B SYMPTOM:
Salf diagnosis . .
Start A/T does not shift from D, to D, at the specified speed.
A/T does not shift from D, to D, when depressing accelera- A
{ Light tor pedal fully at the specified speed.
N
Are 7. Vehicle Does Not Creep Forward In ° »| Go to 7. Vehicle Does Not B
__________________ Shade “D”, “2" Or “1” Position and 8. Vehicle . Cresp Forward In “D", “2”
T Cannot Be Started From D, OK? Or “1” Position and 8.
SAT367) Vehicle Cannot Be Started
Yes From D,, AT-181, 182. G
; Y
§) Does "ECU INPUT SIGNALS” in ®%,| Check PNP switch circuit.
' “DATA MONITOR" show damage Refer to "DTC PO705”, EGC
to PNP switch circuit? AT-76.
OR
BE
Does self-diagnosis show damage
to PNP switch circuit?
No
. l NG ) ) L
Check vehicle speed sensorA/T (revolu- »| Repair or replace vehicle
tion sensor) and vehicle speed speed sensorA/T {revolu-
sensor-MTR circuit. Refer to “DTC P0720 tion sensor) and vehicle T
?gg VHCL SPEED SEN-MTR", AT-86, speed sensor-MTR circuits.
OK
B ' -
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS A
FOR DTC P0120"].
OK
Y NG
1. Remove oil pan. »| 1. Remove control vaive.
sAT1718| | 2. Check A/T fluid condition. Refer to AT-206.
2. Check the following B
‘OK items:
® Shift valve A
1. Remove control valve. Refer to AT-2086. ® Shift solenoid valve A
2. Check the following items: ® Pilot valve 87
@ Shift valve A [ ] PI!Dt fitter
@ Shift solenoid vaive A 3. Disassemble A/T.
® Pilot valve 4. Check the following
@ Pilct filter items: BS
® Servo piston assembly 2
OK OK| @ Brake band
« @ Oil pump assembly
. -
il " BT
Check again. »| 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin HA
A4 terminals for damagq?1 or
loose connection wit
INSPECTION END harness connector.
EL
13



TROUBLE DIAGNOSES FOR SYMPTOMS

>

Self diagnosis
Start

5 Light

Shade

10. A/T Does Not Shift: D, — D,

866

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? Qr “1” Position and 8.
v Vehicle Cannot Be Started
es From D,, AT-181, 182.
SAT367J A v
Does “ECU INPUT SIGNALS” in €S | Check PNP switch circuit.
“DATA MONITOR” show damage "| Refer to “DTC PO705",
to PNP switch circuit? AT-76.
OR
@ Does seli-diagnosis show damage
to PNP switch circuit?
No
E ¥
Check throttle position sensor. Refer to NGL Repair or replace throttle
EC section [“Throttle Position Sensor "| position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC PO120"].
OK
h 4
1. Remove oil pan. NG | 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-208.
v 0K 2. Check the following
items:
1. Remove control valve assembly. Refer ® Shift valve B
to AT-2086. o ] ® Shift solenoid valve B
SATI71B i Chleck the following items: ® Pilot valve
: Shiit valve B ® Pilot filter
. S!"Ilf't solenoid valve B 3. Disassemble A/T.
: Pilot valve 4. Check the following
Pilot filter itemns:
0K ® Servo piston assembly
OK | @ High clutch assembly
- ® Oil pump assembly
¥
Check again. NG_ 1. Perform TCM input/
oK "] output signal inspection.
2. If NG, recheck TCM pin
Y terminals for damage ar

INSPECTION END

AT-184

loose connection with
hamess connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

NS
—| oD oFF [
-

NN

Vehicle snéed sensor-A/T (revolution senser)
Vehicle speed sensor-MTR
Shift solenoid valve A
Shift solenoid valve B

11. A/T Does Not Shift: D; — D,

SYMPTOM:

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

AT-185

Self-diagnosis AST fluid t rature . .
ctart 2 Senso‘:' empe e A/T must be warm before D, to D, shift will occur.
I ~- Light Are 7. Vehicle Does Not Creep Forward In No »| Go to 7. Vehicle Does Not
“D”, "2” Or “1” Position and 8. Vehicle Creep Forward In “D”, "2”
- Shade Cannot Be Started From D, OK? Cr “1” Posttion and 8.
Vehicle Cannot Be Started
1 Light Yes From D,, AT-181, 182.
SAT363HC
v
Does self-diagnosis, after cruise Yes# Check damaged circuit.
test, show damage to any of the Refer to “DTC P0O705,
following circuits? PO710, PO720, PO750,
® PNP switch P0755 or VHCL SPEED
® Overdrive control switch SENMTR", AT-76, 81, 86,
® A/T fluid temperature sensor 140, 145 or 167.
® Vehicle speed sensor-A/T {revo-
lution sensor)
@ Shift solenoid valve A or B
® Vehicle speed sensorMTR
No
B 4
Check throttle position sensor. Refer to NG »| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", "TROUBLE DIAGNOSIS
FOR DTC P0120").
OK
b4
1. Remove il pan. NG »| 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-206.
OK 2. Check the following
v items:
SATI71B @ Shift valve B
1. Remove control valve assembly. Refer ® Qverrun clutch contral
to AT-2086. valve
2. Check the following itemns: ® Shift solenoid valve B
® Shift valve B ® Pilot valve
® Overrun clutch control valve ® Pilot filter
® Shift solenocid valve B 3. Disassemble A/T.
L P!Iot \{alve 4, Check the following
& Pilot filter tems:
OK ® Servo piston assembly
ok|® Brake band
< ® Torque converter
® Oil pump assembly
\J
Check again. NG% 1. Perform TCM input/
output signal inspection.
oK 2. 1f NG, recheck TCM pin
J, terminals for damage or
loose connection with
INSPECTION END harness connector.

MA

EM

e

GL

I

(FA

BR

STl

EL

I
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TROUBLE DIAGNOSES FOR SYMPTOMS

\\\f’ﬁ

—| om ore |
—
ENIEES

start

Self-diagnosis

12. A/T Does Not Perform Lock-up

Y

SYMPTOM:
: A/T does not perform lock-up at the specified speed.
Torque converter clutch
solenoid valve
Does self-diagnosis show damage to Yes | Check torque converter
torque converter clutch solenoid valve cir- "1 elutch solencid valve cir-
cuit after cruise test? cuit. Refer to “DTC
PO740", AT-122.
N
SAT346H
— E v
— Check throttle position sensor. Refer to NG Repair or replace throttle
gl § EC section [“Throttle Position Sensor " position sensor.
1t 5 (DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P01207).
< . OK
= -~ b 4
4 Az 1. Remove control valve. Refer to AT-206. NG_ Repair or replace damaged
2. Check following items: "| parts.
Throttle pesition sensor @& Torque converer clutch control valve
and throttle pDSitiOn switch SATO087J [ ] Torque converter relief valve
® Torque converter clutch solenoid valve
® Pilot valve
® Pilot filter
OK
Y
Check again. NG | 1. perform TCM input/
- output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or

INSPECTION END

AT-186

loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

N s

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

i SYMPTOM:
Self-diagnosis Engine speed signal A/T does not hold lock-up condition for more than 30 sec-
start
onds.
e ~ Light Yos
Does self-diagnosis show damage to »| Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “DTC
-~ Shade test? P0725”, AT-90.
No
sataarH [E] Jr
. NG
1. Remove oil pan. »
2. Check A/T fluid condition. 1. Remove control valve
assembly. Rafer to
i OK AT-206.
2. Check the following -
1. Remove control valve assembly. Refer itemns:
to AT-206. @® Torgue converter clutch
2. Check the following items: conirol valve
® Torque converter clutch control valve ® Pilot valve
@ Pilot vaive ® Pilot filter
® Pilot filter 3. Disassemble A/T.
4. Check torque convertar
0K OK and oil pump assembly.
SAT171B h 4 NG
Check again. 5| 1. Perform TGM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
L 4 terminals for damage or

INSPECTION END

loose connection with
harness connector.

14. Lock-up Is Not Released

~ s 4
__ SYMPTOM:
S’ - > Lock-up is not released when accelerator pedal is released.
elf diagnosis
Start Does “ECU INPUT SIGNALS” in | '°5, [ Check closed throttle posi-
“DATA MONITOR” show damage to "| tion gwitch circult. Refer to
closed throttle position switch cir- “DTC P1705”, AT-150.
4 Light cuit?
OR
_________ = Does self-diagnosis show damage
""""" Shade ‘J_z'-',. to closed throttle position switch
SAT387 circuit?
l No
- NG .
Check again. y| 1. Perform TCM input/

iOK

INSPECTION END

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

AT-187
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TROUBLE DIAGNOSES FOR SYMPTOMS

~ A s
=l o/ —
] DOFF\
S0 NN

Self-diagnosis
start

Overrun clutch
solenoid valve

15. Engine Speed Does Not Return To Idle

(Light Braking D, — D)

SYMPTOM:

e Engine speed does not smoothly return to idle when

A/T shifts from D, to D,.

e Vehicle does not decelerate by engine brake when turn-
ing overdrive control switch OFF.

e Vehicle does not decelerate by engine brake when shift-
ing A/T from “D” to “2” position.

SAT171B

870

Does self-diagnosis show damage 1o Yes> Check overrun clutch sole-
overrun clutch solenoid valve circuit after noid valve circuit. Refer to
cruise test? “DTC P1760", AT-160.
No
B ,
Check throttle position sensor. Refer to NG= Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120").
OK
:
1. Remove oil pan. NG.__ 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-206.
OK 2. Check the following
v itoms:
® Overrun clutch control
1. Remove control valve assembly. Refar valve
to AT-208. o ® Overrun clutch reducing
2. Check the following items: vaive
® Overrun clutch control valve ® Overrun clutch solenoid
® Qverrun clutch reducing valve valve
® Overrun clutch sclenoid valve 3. Disassemble A/T,
oK 4, Check the following
oK items;
» ® Overrun clutch assembly
® Ol pump assembly
v
) NG .
Check again. o 1 Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or
loose connection with
INSPECTION END harness connector.

AT-188




TROUBLE DIAGNOSES FOR SYMPTOMS

16. Vehicle Does Not Start From D,

s Revolution sensor
> fol Vehicle speed
- = sensor-MTR SYMPTOM:
AR Shitt solenoid valve A . .
Self-diagnosis Shift solenoid Vehicle does not start from D, on Cruise test — Part 2.
start valve B
-n--- Light
Does self-diagnosis show damage to Yes | Check damaged circuit.
Shade vehicle speed sensor-A/T (revolution "| Refer to “DTC P0720,
- =he sensor), shift solenocid valve A, B or P0O750, PO755 or VHCL
) vehicle speed sensorMTR after cruise SPEED SEN-MTR", AT-86,
?
saTgaapal | 1€ST7 140, 145 or 167.
No
L 4
Check again. NG | 1 perform TCM input/
oK output signal inspection.
2. If NG, recheck TCM pin
y terminals for damage or
Go to 8. Vehicle Cannot Be Started From loose connection with
Dy, AT-182. harness connector.
17. A/T Does Not Shift: D, — D;, When
Overdrive Control Switch “ON” — “OFF”
Self-diagnosis SYMPTOM:
start A/T does not shift from D, to D, when changing overdrive
___________________ Light control switch to “OFF” position.
Does “ECU INPUT SIGNALS” in | Y88 | Check overdrive control
—  Shade “DATA MONITOR” show damage "1 switch circuit. Refer to
to overdrive control switch circuit? AT-195.
SAT344H OR

@ Does self-diagnosis show damage
to overdrive control switch circuit?

No

4

Go to 10. A/T Does Not Shift: D, — D,
AT-184.

AT-189
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TROUBLE DIAGNOSES FOR SYMPTOMS

‘ 18. A/T Does Not Shift: D; — 2,, When
\ £ agm
:j Selector Lever “D” — “2”’ Position
OFF
A SYMPTOM:
Self diagnosis
Start A/T does not shift from D; to 2, when changing selector
lever from “D” to “2” position.
-
» Light Does “ECU INPUT SIGNALS” in | YeS | Chack PNP swilch circuil.
“DATA MONITOR” show damage "| Refer to “DTC PO705",
to PNP switch circuit? AT-76.
—————————————————— Shade OR
SAT387J
@ Does self-diagnosis show damags
to PNP switch circuit?
No
¥
Go to 9. A/T Does Not Shift: Dy — D, Or
Does Not Kickdown: D, — D,, AT-183.
‘ 19. A/T Does Not Shift: 2, —» 1,, When
Ay £ agm
T o) . Selector Lever “2” — “1” Position
F
2 L SYMPTOM:
Self diagnosis . -
Start A/T does not shift from 2, to 1, when changing selector
lever from “2” to “1” position.
— Light Does “ECU INPUT SIGNALS” in | "°5,| Gheck PNP switch circuit.
“"DATA MONITOR” show damage Refer to “DTC PO705",
to PNP switch circuit? AT-76.
—————————————————— Shade OR
SAT367J
Does self-diagnosis show damage
@ to PNP switch circuit?
E No
r NG, 1. Perform TCM input/
@ Check again. cutput signal inspection.
2. If NG, recheck TCM pin
lOK terminals for damage or
loose connection with
@ INSPECTION END harness connector.
SAT778B

AT-190



TROUBLE DIAGNOSES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine

Brake
€l

SYMPTOM:

Vehicle does not decelerate by engine brake when shifting

from 2, (1,) to 1,. A

Is 6. Vehicle Does Not Creep Backward In | NO .| Go to 6. Vehicle Does Not

“R” Position OK? "| Creep Backward In “R" EN

Position, AT-180.
Yes
h 4

Go to 15. Engine Speed Does Not Return LG

To Idle (Light Braking D, — D), AT-188.
E®
Fe
GL
T

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit

Checks)

SYMPTOM: e

0O/D OFF indicator lamp does not come on in TCM self-di-

agnostic procedure even if the lamp circuit is good.
AAT327A DESCRIPTION

® PNP switch B3R

The PNP switch assembly includes a transmission range

switch. The transmission range switch detects the selector

lever position and sends a signal to the TCM. 8T
e Overdrive control switch

Detects the overdrive control switch position (ON or OFF)

and sends a signal to the TCM. RS
e Throtlle position switch

Consists of a wide open throttle position switch and a closed

throttle position switch.

The wide open throttle position switch sends a signal to the

TCM when the throttle valve is open at least 1/2 of the full

throttle position. The closed throttle position switch sends a

signal to the TCM when the throttle valve is fully closed.

)

'. ’

A Y/ Throtle position sensor
and threttle position switch SAT087.J

AT-191 873
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit
Checks) (Cont’d)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal .
Wire color Item Condition Judgement
No. standard
When selting overdrive control 1V or less
3 OR/B O/D OFF indica- switch in “OFF” position.
tor famp When setting overdrive contral Batterv voliage
switch in “ON” position. " 9
10+ Y/B DT1 — —
11+ YiG DT2 — —
12*7 Y/R DT3 —_ —
When setting selector lever to “N” or 1V or less
13 aor | N position sig- “P” position.
nal When setting selector laver to other | Approximately
positions. 5V
Closed throttle When releasing accelerator pedal Battery voltage
14 ¥ position switch after warming up engine.
(in throttle posi- When depressing accelerator pedal | ., -\
tion switch) after warming up engine.
NP St 1" :\g;i;; :ettmg selector lever to "1 Battery voltage
16 ORIL . :
position When setting selector lever to other
o 1V or less.
@ positions.
When setting selector lever to “2”
o e - Battery voltage
17 BY PNP Switch “2 position.
position When setting selector lever to other
" 1V or less
positions.
Y
J‘hb When setting selector lever 1o “D"
b 4Ly - Battery voltage
18 WiG PNP Switch “D position.
position When setting selector lever to other
o 1V or less
positions.
When setting selector lever to “N” or
e s o Battery voltage
19 GY/R PNP Switch “N P position.
or “P* position When setting selector lever to other
o 1V or lgss
positions.
When setting selector lever to “R”
N o Battery voltage
20 a PNP Switch “R position.
position When setting selector lever to other
o 1V or less
positions.
Wide open When deprassing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 LG switch engine.
(in throttle posi- When releasing accelerator pedal
tion switch) ; ; 1V or less
after warming up engine.
28+ G/B — — —_
302 GY/L — — —

*1: These terminals are connected to the ECM.

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

AT-192



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttie Position Switch Circuit

Checks) (Cont’d)
Terminal Wire color Item Condition Judgement
No. standard
When ASCD cruise is being per-
formed. (“CRUISE” light comes on.) Battery voltage
ASCD cruise
37 OR signal When ASCD cruise is not being per-
farmed. (“CRUISE” light does not 1V or less
comes on.}
When setting overdrive control Battery voltage
. switch in “ON” position v g
Overdrive control
39 @/ 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 W/B AISCD QD cut a P
signal When “ACCEL” set switch cn ASCD
e . 1V or less
cruise is in “Dy” position.
45" PU OBD-iI output — -—

*1: These terminals are connected to the ECM.

AT-193
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TROUBLE DIAGNOSES FOR SYMPTOMS

A

Ii % MONITOR vwNO FAIL [;J
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR 5km/sh
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF

I RECORD
SATQ76H

I Tcm  jolconnecTor]f

16,17, 18,19, 20
—

SATE121

21. TCM Self-diaghosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit
Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

CHECK PARK/NEUTRAL POSITION
(PNP) SWITCH CIRCUIT.

1.

. Select “ECL INPUT SIGNALS”

Turn ignition swiich to “"ON”
position.
(Do not start engine.}

in “DATA MONITOR" mode for
“A/T" with CONSULT.

. Read out “P/N", “R", “D”, “2"

and “1” position switches mov-
ing selector lever to each posi-
tion.
Check that the signal of the
selector lever position is indi-
cated properly.

OR

NG

. Turn ignition swiich to "ON”

position. (Do not start engine.)

. Check voltage between TCM

terminals , @ , , @
and ground while moving selec-
tor lever through each paosition.

Voltage:
B: Battery voltage
0: OV
L Terminal No.
ever position
€ @ | @®
P, N B 0 Q 0 0
R 1] B 0 0 0
D 0 0 B 0 4]
2 0 0 D B 0
1 0 0 0 0 B
l OK
(Go to next page.)
AT-194

.| Check the following items:

® PNP switch (Refer to
“Component Inspection”,
AT-197.)

® Hamess for short or
open between ignition
switch and PNP switch
(Main harness)

® Hamess for short or
open between PNP
switch and TCM (Main
harness)




TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate

[E] — (Park/Neutral Position (PNP), Overdrive
wMONITOR % a : : :
EON O SN Control and Throttle Position Switch Circuit
VHCL/S SE-MTR 5km/h heck nt’ &l
THRTL POS SEN 0.4v C ec S) (co t d)
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4v ®
ENGINE SPEED  1024rpm MA
OVERDRIVE SW ON
P/N POSI SW oN
R POSITION SW___OFF B
M
| RECORD CHECK OVERDRIVE CONTROL NG [ ook the following flems: | =
saTo7eH| | SWITCH CIRCUIT. "| ® Overdrive control switch
1. Turn ignition switch to “ON” (Refer to "Component LG
|E] position. Inspection”, AT-197.)
(Do not start engine.) ® Harness for short or
2. Select "ECU INPUT SIGNALS” open between TCM and EC
in “DATA MONITOR" maode for averdrive control switch
“A/T” with CONSULT. {Main hamess)
3. Read out "OVERDRIVE & Harness of ground circuit EE
OVERDRIVE SWITCH". tor overdrive contro!
ON/OFF I:,'} Check the signal of the over- switch (Main harness)
drive control switch is indicated for short or open L
properly.
{Cverdrive control switch “ON”
comnecr displayed on CONSULT means MT
B C‘i@ overdrive “OFF".) wE
HS. ‘ OR
T Tom HCONNECTOHH @ 1. Turn fgnition switch to “ON”
o position.
(Do not start engine.)
G/R 2. Check voltage between TCM EA
terminal and ground when
S & overdrive control switch is “ON”
and “OFF".
! RA
i SATS44] Switch position Voltage
ON Battery voltage BR
OFF 1V or less
87
l OK
| 8S
(Go to next pags.)
BT
[HA
EL
13X
AT-195 877
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit
Checks) (Cont’d)

"y

¥r MONITOR ¥ NOFAIL [I]
D POSITION SW OFF
2 POSITION SW OFF
1 POSITION SW OFF
ASCD » CRUISE OFF
ASCD » OD CUT OFF
KICKDOWN SW OFF
POWERSHIFTSW  OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF

RECORD |

SATI63H

~,

il TcMm  lof connecToR]|
14 21
Y LG
Fam
ol
= SAT945!

CHECK THROTTLE POSITION SWITCH
CIRCUIT.

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

2. Select "ECU INPUT SIGNALS”

in “DATA MONITOR” mode for
“AT” with CONSULT.

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

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

NG

Accelerator Data monitor
pedal condi- | GLoSED | w/O THRU
tion THL/SW P-SW
Released ON OFF
Fully
depressed OFF ON
OR

®

1. Turn ignition switch to “ON”
position.

(Do not start engine.)

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

.| Check the following items:

& Throttle position switch
— Refer to "Component
inspection”, AT-198.

® Harness for short or
open between ignition
switch and throitle posi-
tion switch (Main har-
ness)

#® Harness for short or
open between throttle
position switch and TCM
(Main harness)

NG

Accelerator Voltage
pedal condi- | Torminal No. | Terminal No.
tion .
Released Batiery volt | 4y or less
age
Fully 1V or less Battery voit-
depressed age
OK
Y
Perform self-diagnosis again after driving
for a while.
OK
Y
INSPECTION END

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSES FOR SYMPTOMS

Overdrive control
switch harness

connector

T
-

SAT037J

21. TCM Self-diagnosis Does Not Activate

(Park/Neutral Position (PNP), Overdrive

Control and Throttle Position Switch Circuit

Checks) (Cont’d)

COMPONENT INSPECTION
Overdrive control switch

o Check continuity between two terminals.

Switch position Continuity
ON No
OFF Yes

/7

|

AAT328A

AAT3I20A

(18] 2[1]a
B[ 7]5]4]

l_,i:'!_)‘ 2{4,5,6,7,8,9
‘ ‘

PNP switch
harness
connector

AATI30A

Park/Neutral Position (PNP) switch

1. Check continuity between terminals (1) and @ and between

terminals @ and @, &, ®, @, ®, ® while moving

manual shaft through each position.

Lever position Terminal No.
P -0 ®-@
R ®-®
N @-® ®-@
D @-®
2 ®@-6
1 OR0)

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-208.

4. If NG on step 2, remove PNP switch from A/T and check

continuity of PNP switch terminals. Refer to step 1.

5. If OK on step 4, adjust PNP switch. Refer to AT-207.

6. If NG on step 4, replace PNP switch.

AT-197

(A
EM
LG
EG
FE |
GL
b
FA
BA
BR
8
RS
BT

(A
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TROUBLE DIAGNOSES FO_R SYMPTOMS
21. TCM Self-diagnosis Does Not Activate

I (Park/Neutral Position (PNP), Overdrive
E R Control and Throttle Position Switch Circuit
Throttle position stch ChECKS) (cont’d)
harness connector Throttle position switch
——atD Closed throttle position switch (idle position)
e Check continuity between terminals & and ).
@ Accelerator pedal condition Continuity
Released Yes
SAToES) Depressed No

e To adjust closed throttle position switch, refer to EC section
(“Basic Inspection”, “TROUBILE DIAGNOSIS — Basic

Inspection™).

Wide open throttle position switch

—
_s_ e Check continuity between terminals (@ and ().
Throttle position switch Accelerator pedal condition Continuity
harness connector Reloased No
2L Depressed Yes
[Q]

SATO36J

830 AT-198



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 Gl
position unless the brake pedal is depressed.
With the key removed, the selector lever cannot be shifted from “P” to any other position.
The key cannot be removed unless the selector lever is placed in “P”.

e The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock
solenoid and by the operation of the rotator and slider located inside the key cylinder.

A

)
Shift Lock System Electrical Parts Location
LG
R N VA
= EC
Stop lamp switch
FE
eL
M

3 | TR

F 'b\ I/’ ~ Park position switch _ [ BR
.

—%/ ST

Shift lock sclenoid

—\NT \
Right side A %‘a y, RS
R - BT
=g\

ht:kﬁ/
Ry A
Sy,
A/T device harness Rha NN
connestor Park position switch
hamess connector EL
Left side
DX

AAT337A

AT-199 881



TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

IGNITION SWITCH
ON or START
! FUSE |Referto “EL-POWER".
10A BLOCK
J/B})
]
I|11N’| -
G/R
G/R
|| = ||
ASCD BRAKE SWITCH
-~ F-EASED (sHiFT Lock
BRAKE SWITCH)
DEPRESSED
]
R
—— -
To EL-ASCD 4 R mm @ 4
A
W
|
W
n
SHIFT PARK
LOCK POSITION
SOLENOID SWITCH
t[sl
_t L
- B B
L L {Ih L J n I i
A A
(D)
NN ANJEN[ENN ™D [= (D) < (Ws0) GO’
N S I Y e 1 lelsjsla]al] W
* This connector is not shown in "HARNESS LAYOUT " of EL section.
AAT3ZBA



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:

EM

Ignition key cannot be removed when selector lever is set
to “P”’'position. It can be removed when selector lever is set e

to any position except “P”.

A€ &

ASCD brake swich
(shift lock brake switch)
hamess connector

LT

[z
2 &

G/R

AAT335A

B]

DiSCONNEC'T

NTdewce
hamess connector .

e Ea
"M

ww

AAT336A

Check key interlock cable for damage. NG Repair key interlock cable.
oK "| Refer to “Key Interlock EG
Cable”, AT-203.
b J
Check selector lever position for damage. NG_ Check selector lever. Refer FE
oK | to “ON-VEHICLE SER-
VICE — PNP Switch and L
Control Cable Adjustment”,
AT-207, 208.
v T
CHECK POWER SOURCE. NG | check the following items:
1. Turn ignition switch to “ON” position. "] 1. Harness for short or
(Do not start engine.) open between battery
2. Check voltage between ASCD brake and ASCD brake switch
switch (shift lock brake switch) harness (shift lock brake switch) EA
terminal @ and ground. harness terminal @
Voltage: Battery voltage 2. Fuse
3. Ignition switch (Refer fo
OK EL section.) RA
E Y BR
CHECK INPUT SIGNAL NG_ Check the following items:
A/T DEVICE "} 1. Hamess for short or
Turn ignition switch to “ON” position. (Do open between A/T T
not start enginé.) device harness connec-
® Check voltage between A/T device har- tor @ and ASCD brake
ness terminal @ and ground. switch (shift lock brake RS
switch) harness connec-
Brake pedal Voltage tor @
Depressed oV 2. ASCD brake switch BT
Released Battery voltage (shift lock brake switch)
(Refer to “Component
l OK Check”, AT-205.) M4,
®
(Go to next page.) EL
No
AT-201 883
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TROUBLE DIAGNOSES — A/T Shift Lock System

A€

AT device

harness connector

Diaghostic Procedure (Cont’d)

®

AATQ75A

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Disconnect A/T device harness connec-
tor.

3. Check continuity between A/T device
harness terminal @ and ground,
Continuity should exist.

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

NG

OK

r

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

in harmess or connectors.

CHECK PARK POSITION SWITCH.
Refer to “Component Check”, AT-204.

NG

.| Replace park position

switch.

OK

h 4

CHECK SHIFT LOCK SCLENOID.
Refer to “Component Check”, AT-204.

NG

[

OK
v

Reconnect shift lock harness connector.

¥

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

A

Replace shift lock solenoid.

Recheck shift lock operation.

NG

OK

r

INSPECTION END

AT-202

1. Perform A/T device
input/output signal
inspection teslt.

2. If NG, recheck harness
connector connection.




TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

Steearing lock

Selector lever
release button

Unlock

Adjuster holder

Key interlock
Casing cap cable

Control cabl
Bracket able

The inner cable length is adjusted here,
Refer to Service Manual for the procedures. AATE23

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
SQUEEZE lock tab Unlock slider by squeezing lock tabs from adjuster holder and
remove rod from cable.

AAT338A

AT-203

A

E

LG

EC

885
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TROUBLE DIAGNOSES — A/T Shift Lock System

Steering lock

Key interfock
cable

| - Lock plate

AATE24

Key Interlock rod

Key interlock rod
AAT713

& DISGONNECT
A€

Shift lock selenaid
harness connector

o DISCONNEGT
A€

AT device

harness connector

AATOT4A

A€ [AE

A/T device Park position switch
harness connector{453) harness connector
6 1
B L
SATO29d

Key Interlock Cable (Cont’d)
INSTALLATION

1. Remove key from key cylinder.
Set key interlock cable to steering lock assembly and install

2.
lock piate.

3. Clamp cable to steering column and fix to control cable with
4.

band.
Set control lever to “P” position.

5. Insert key interlock rod into adjuster holder.

6. Install casing cap to bracket.
7. Install key interiock rod to key interlock lever.
8. Move slider in order to fix adjuster holder to interlock rod.

Component Check

SHIFT LOCK SOLENOID

¢ Check operation by applying battefy 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 (&
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

AT-204



TROUBLE DIAGNOSES — A/T Shift Lock System

& DISCONANECT
A€

ASCD brake switch
fshift lock brake switch)

AAT339A

Component Check (Cont’d)

ASCD BRAKE SWITCH (SHIFT LOCK BRAKE
SWITCH)

e Check continuity between terminals () and 2.

Condition . Continuity
When brake pedal is depressed No
When brake pedal is released Yes

Check ASCD brake switch (shift lock brake switch) after
adjusting brake pedal — refer to BR section (“Adjustment”
“BRAKE PEDAL AND BRACKET").

AT-205

el

LC

EC

ST

RS

BT

HA

EL

887



ON-VEHICLE SERVICE

REMOVAL

‘ °

S \

L% 7 CED i

_ S 1. Drain ATF from transaxle.

[ /

e ; /%\\ 2. Remove oil pan and gasket.
<

)

%) S \\\\\\§ Control Valve Assembly and Accumulator

?_,Drain plug - >-=<
J I

SATO314

3. Disconnect A/T solenoid harness connector.

i
Z
Park/neutral Mn solenocid harness

positon (PNP) switch connectar AAT320A

/ =~ 4. Remove stopper ring from terminal cord assembiy harness
Harngss

5. Remove terminal cord assembly harness from transmission

terminal body.
terminal body case by pushing on terminal body.

SAT995C

6. Remove control valve assembly by removing fixing bolts

Unit: mm {in) ®, ® and @.
@ 5bolts ¢ = 40 (1.57) Bolt length, number and location are shown in the illustration.
® 6bolts ¢ = 33 (1.30) e Be careful not to drop manual valve and servo release
® 2bolts £ = 43.5(1.713) accumulator return spring.

7. Disassemble and inspect control valve assembly if neces-
sary. Refer to AT-237.

SATQO4F

888 AT-206



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

N nt’
AREN (Cont'd) |
ervo r 8. Remove servo release and N-D accumulators by applying
compressed air if necessary. @l
e Hold each piston with a rag.
(EA
El
LG
INSTALLATION
e Set manual shaft in Neutral, then align manual plate
with groove in manual valve. EG
e After installing control valve assembly, make sure that
selector lever can be moved to all positions.
FE
oL
. T
Revolution Sensor Replacement
Revolutionsensor | | Remove under cover.
\ 2. Remove revolution sensor from A/T. AT
3. Reinstall any part removed.
e Always use new sealing parts. Bl
Park/neutral solenoid harmess
positon (PNP} switch connector AAT320A
- . BR
I\ Y| Park/Neutral Position (PNP) Switch
C““”"Lg?’ff—\j Adjustment -
S 1. Remove control cable from manual shaft.
Y 2. Set manual shaft in “N” position.
3. Loosen park/neutral position (PNP) switch fixing bolts. =8
BT
Manual shaft \ e
SATO33J
. . . - HA
4. Insert pin into adjustment holes in both park/neutral position
(PNP) switch and manual shaft as near vertical as possible.
5. Reinstall any part removed. EL
6. Check continuity of park/neutral position (PNP) switch.
Refer to AT-80.
DX
AATA68A
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ON-VEHICLE SERVICE

‘ 11.8 -
(1.20 - 1.50 kg-m,
8.7 - 10.8 ft-1b)

0

Control cable <

4\$
.

SAT782

Transmission case side

—|-—

Converter housing side

Qil seal

o

seal

A

AATHE31A

Control Cable Adjustment

Move selector lever from the “P” position to the “1” position.

You should be able to feel the detents in each position. If the

detents cannot be felt or the pointer indicating the position is

improperly aligned, the control cable needs adjustment.

1. Place selector lever in “P” position.

2. Loosen control cable lock nut and place manual shaft in “P”
position.

CAUTION:

Turn wheels more than 1/4 rotations and apply the park

lock.

3. Pull control cable in the direction of the arrow shown in the
illustration by specified force.

Specified force: 9.8 N (1.0 kg, 2.2 Ib)

4. Tighten control cable lock nut.

5. Move selector lever from “P” to “1” position again. Make
sure that selector lever moves smoothly.

s Make sure that the starter operates when the selector
lever is placed in the “N” or “P” position.

e Make sure that the transmission is locked properly
when the selector lever is placed in the “P” position.

Differential Side Qil Seal Replacement

1. Remove drive shaft assembly. Refer to FA section
(“Removal”, “FRONT AXLE — Drive Shaft”}.

2. Remove oil seal.

3. Instail oil seal.
¢ Apply ATF before installing.

e Install oil seals so that dimension “A” is within specifi-

cation.
A: 0.5 mm (-0.02 in) to 0.5 mm (0.02 in)
4. Reinstall any part removed.

AT-208



REMOVAL AND INSTALLATION

Removal

CAUTION:
When removing the transaxle assembly from engine, first &l
remove the crankshaft position sensor (OBD) from the

assembly.

Be careful not to damage sensor edge. MA
n#
Qil charging ER
Transaxle pipe
Crankshaft position sensor {OBD) AATH94
LG

Remove battery and bracket.

Remove air cleaner and resonator.

Disconnect terminal cord assembly harness connector and ¢

park/neutral position (PNP) switch harness connectors.

Disconnect harness connectors of revolution sensor,

ground and vehicle speed sensor. 2

Remove crankshaft position sensor (OBD) from transaxle.

Remove |.H mounting bracket from transaxle and body.

Tighten LH mounting bracket bolts to the specified torque. €L

Refer to EM section (“ENGINE REMOVAL”).

7. Disconnect control cable at transaxle side.

8. Drain ATF. il

9. Remove drive shafts. Refer to FA section (“Removal”,

“FRONT AXLE — Drive Shaft”}.

yJJJRear 10. Disconnect oil cooler piping.

=25 cover plate A 11. Remove starter motor from transaxle.

S d s 12. Support engine by placing a jack under oil pan.

! e Do not place jack under oil pan drain plug.

13. Remove center member.

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

14. Remove rear cover plate and bolts securing torque con-
verter to drive plate. EE
Tighten rear plate cover bolts to the specified torque. Refer
to EM section (“OIL PAN™).

e Rotate crankshaft for access to securing bolis. 8T

oM b LR

FA

15. Support transaxle with a jack.
16. Remove bolts fixing A/T to engine.
17. Lower transaxie while supporting it with a jack. EL

AT-209 891



REMOVAL AND INSTALLATION

SATY77H

SATO44A]

® A/T to engine
® Engine to AT @

Installation
® Drive plate runout
CAUTION:
Do not allow any magnetic materiais to contact the ring
gear teeth.
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK™).
e |[f this runout is out of allowance, replace drive plate and ring
gear. :
e When connecting torque converter to transaxle, measure
distance “A” to be certain that they are correctly assembled.
Distance “A’:
19 mm (0.75 in) or more
e |Install bolts fixing converter to drive plate.
¢ With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.
e Tighten bolts securing transaxle.
e Tighten LH mounting bracket bolts to the specified torque.
Refer to EM section (“ENGINE REMOVAL”).
e Tighten center member bolis to the specified torque. Refer
to EM section (“ENGINE REMOVAL").
e Tighten rear plate cover bolts to the specified torque. Refer
to EM section ("OIiL PAN").
Tightening torque .
Bolt No. Nem (kg-m, ft-ib) £ mm {in)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 45 (1.77)
@ 30-36 (3.1-8.7,22-27) 30 (1.18)
® 30 - 36 (3.1 - 3.7, 22 - 27) 40 (1.57)
@ 74 - 83 (7.5 - 8.5, 54 - 61) 45 (1.77)
® 30- 36 (3.1-3.7,22 - 27) 80 (3.15)
® 30-36 (3.1-83.7,22-27) 65 (2.56)
¢ Reinstall any part removed.

AT-210



REMOVAL AND INSTALLATION

Installation (Cont’d)

¢ Check fluid level in transaxle.

e Move selector fever through all positions to be sure that
transaxle operates correctly. _ &l
With parking brake applied, rotate engine at idling. Move
selector lever through “N” to “D”, to “2”, to “1”" and to “R”
position. A slight shock should be felt by hand gripping A,
selector each time transaxle is shifted.

¢ Perform road test. Refer to AT-56.

EM

SATE38A

LC

E®

CL

RAT

RA

BR

ST

RS

AT-211 893
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MAJOR OVERHAUL

SEC. 311+313+327+381

O] 113 - 127
Pinion mate gear thrust washer

Pinion mate gear
Pinion mate shaft
Lack pin
& &
Side gear
Side gear thrust washer %
Differential
Speedometer drive gear case
Differential side bearing \
& ]

[ 17.6-205(1.8-21, 13-15)‘-@’/3

4.9-6.8 (0.5-0.7, 43 - 61)

49 - 6.8
(0.5 - 0.7, 43 - 81)

Speedometer pinion—\

O-ring Q

Qil pump housing
Oil seal §74 WFEM Seal lip
Input shatt

0-ring Q

Differential lubricant tube

Glip

Converter housing
Differantial sids oil seal

| XG>

Torque converter
[O] 44 - 59 (4.5 - 6.0, 33 - 43)

AT-212

(11.5 - 13.0, 83 - 94)

/Q@\ Innar gear

Outer gear

Differential side
bearing adjusting shim¥r

&

Differential. side

bearing

Final gear

Seal ring
QEE

Qil pump cover

Batfle plate

Cil pump assembly

: Mem (kg-m, in-Ib)
H : Nem (kg-m, ft-b}
CAYE>: Apply ATF.

ESR @) : Apply petralaum jelly.
% : Select with proper thickness.

AAT460A



MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Quter diameter of thrust washers

Item QOuter diameter
number mm_(in)
@* 76.0 {2.992)
®* 80.0 (3.150)

¥ : Select proper thicknass

@

@

® ®

Locations of Adjusting Shims, Needle
Bearings, Thrust Washers and Snap Rings

Quter and inner diameter of needle bearings

Hem Quter diameter | Inner diameter
nurnber mrn (in) mm (in)
@ 49.8 (1.961) 35.2 (1.386)
® 41.8 (1.646) 23.1 (0.908)
© 70.0 (2.756) 50.0 (1.969)
) 50.9 (2.004) 33.2 (1.307)
® 47.9 (1.886) 30.1 {1.185)
® 49.8 (1.961) 35.2 (1.386)
(©)] 56.5 (2.224) 38.5 (1.516)
Q) 87.0 (3.425) 69.0 (2.717)
0] 107.8 {6.244) 853 (3.358)
. Q*
©C*

Outer & inner diameler of bearing races,
adjusting shims and adjusting spacer

ltem Outer diameter | Inner diameter

number mm {in} mm (in}
O* 51.0 (2.008} 36.0 (1.417)
@* 38.0 (1.498) 28.1 (1.108)
Q> 75.0 (2.953) 68.0 (2.677)
98.0 (3.858) 81.0 (3.583)

% : Select proper thickness

AT-215

@®

©
@*
uter diameter of snap rings
ltem Outer diameter
number mm {in)
© 150 (5.91)
® 119.1 (4.689)
o 182.8 (7.197)
® 144.8 (5.701)
) 173.8 (6.843)
@ 133.9 (5.272)
AAT463A

MA

=]

LG

EG

FE

€L

T

FA

BR

ST

897



MAJOR OVERHAUL

Qil Channel

High clutch pressure Torque converter pressure (Lock-up released)

Torgque converter
pressure :
(Lock-up released) Reverse clutch pressure

OGil pump discharge hole Torque converter pressure (Lock-up applied)
Servo release accumulator

. shoulder pressure
Qil pump

assembly

Cil pump suction hole
Reverse . . .
clutch Differential lubricant hole

presstire

Oil cooler tube (IN)

Servo release
accumulator
back pressure
(Reverse clutch
pressure)

Servo 4th apply
chamber pressure

Servo 2nd apply

Oil pump chamber pressure

suction hole

Servo 3rd release
chamber pressure

— Qil pump discharge hole

High clutch pressure

—Torque converter
pressure Low & reverse brake pressure
(Lock-up applied) N-D accurmulator shoulder pressure

Overrun clutch pressure (Line pressure)

Forward clutch pressure

N-D accumulator back pressure
{Servo 4th apply chamber pressure)

Qil coaler tube (OUT) hole

Forward clutch pressure

Oit cooler tube (IN} hole

Overrun clutch pressure Torque converter pressure

{Lock-up released)

Torque converter pressure
{Lock-up applied}

High clutch
pressure

Oil pump discharge hole
Low & reverse brake

pressure

N
L Line
Qit cooler (|

N) hole pressure
Reverse clutch pressure

X Qil pump sucti
Differential lubricant il pump suction hole

hole

Line pressure AAT3C7

898 AT-216



DISASSEMBLY

SATO08D

Approx.
15 {0.59)

Unit: mm

Inner race N

Bend a wire and use
it as a check tool.

Approx. 3.0 {0.118)
[Bend a 1.5 {0.059) dia.
wire In half.]

Quter race

(in) - QOne-way clutch
SATO009D

|

1 O
- Oil charging pipe,
. ;o s

2|\ Washer
_ _ L_':lﬁ:jjﬂ
ﬁ@ ﬁ”(\v
T 2N

Qil cooler

Washer&/‘a’ é tube

SAT411HA

= Control? ___~Manual positon (PNP)

Park/neutral

shaft switch AAT322A

1. Drain ATF through drain plug.

2. Remove torgue converter.

3. Check torque converter one-way clutch using check tool as

shown at left.

a. Inser check tool into the groove of bearing support built into
one-way clutch outer race.

b. When fixing bearing support with check tool, rotate one-
way clutch spline using screwdriver.

c. Check that inner race rotates clockwise only. If not, replace
torque converter assembly.

4. Remove oil charging pipe and oil cooler tube.

5. Set manual shaft to position “P”.
6. Remove park/neutral position (PNP) switch.

AT-217

[MA
EM
LG

EC
FE

GL
¥

FA
BR

ST

RS
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DISASSEMBLY

7. Remove oil pan and oil pan gasket.

¢ Do not reuse oil pan bolts.

8. Check foreign materials in oil pan to help determine causes
of malfunction. If the fluid is very dark, smells burned, or
contains foreign particles, the frictional material (clutches,
band) may need replacement. A tacky film that will not wipe
clean indicates varnish build up. Varnish can cause valves,
servo, and clutches 1o stick and can inhibit pump pressure.

e If frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”’, “ENGINE

SATO0SF] COOLING SYSTEM”).
9. Remove control valve assembly according to the following
Unit: mm (in} procedures.
O S5bolts ¢ = 40 (157 a. Remove control valve assembly mounting bolts (1), ® and
® 6bolts { = 33 (.30 ®.

@® 2bolts £ = 43.5(1.713)

&) = l b. Remove stopper ring from terminal body.

st X

oy
A/T sclenoid
~—harness

/ / //SATNED

¢. Push terminal body into transmission case and draw out
solenoid harness.

SATQ16D
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DISASSEMBLY

10. Remove manual valve from controf valve assembly.

@l
A
=
Manual valve
SATO05F
Return spring 11. Remove return spring from servo release accumulator pis- LG
servo release accumulator piston ton.
N-D accumulator piston E@
Fe
CL
T

- 12. Remove servo release accumulator piston with compressed

air.
13. Remove O-rings from servo release accumulator piston.

A

Servo release accumulator piston B4

/ U;JM "}/
/ fr© @5) // / SATO19DA -
B

14. Remove N-D accumulator piston and return spring with

compressed air.
15. Remove O-rings from N-D accumulator piston. ST

&S

BT

16. Check accumulator pistons and contact surface of transmis-

sion case for damage.
17. Check accumulator return springs for damage and free gL

length.

surface

AT-219 : 901



DISASSEMBLY

' 18. Remove lip seals.
Lip seals S
(4 pieces) @ G

19. Remove L & R oil tube and oil sleeve.

L & R oil tube

SAT862HA

20. Remave converter housing according to the foilowing pro-
cedures.

a. Remove converter housing mounting bolts.

b. Remove converter housing by tapping it lightly.

¢. Remove O-ring from differential oil port.

21. Remove final drive assembly from transmission case.

902 AT-220



DISASSEMBLY

Kv38105450
(J34286)

SATO10FB

KV38105450
(J34286)

SATO1IFB

SATO32D

SATZ30FA

22. Remove differential side bearing outer race from transmis-
sion case.

23. Remove differential side bearing adjusting shim from trans-
mission case.

24. Remove differential side bearing outer race from converter
housing.

25. Remove oil seal with screwdriver from converter housing.
¢ Be careful not to damage case.

26. Remove oil tube from converter housing.

AT-221
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LG
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FE
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T
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ST
RS
)
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DISASSEMBLY

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

SAT225F

b. Remove oil pump assembly, baffle plate and gasket from

Qil . .
1 purtp transmission case.

assembly

SATO12F

Bea

4

Thrust washer

¢. Remove thrust washer and bearing race from oil pump
ring race assembly.

SATO13F

3 Anchor end pin =

ook minp A= ¢ Do not reuse anchor end pin.

v/ig

28. Remove brake band according to the following procedures.
a. Loosen lock nut, then back off anchor end pin.

SATO14FA

Brake band b. Remove brake band and strut from transmission case.

SAT196F|

AT-222



DISASSEMBLY

40 - 50 (1.57 - 1.
(157 - 1.87)

Unit: mm (in)
SATO39D)

SATO40D)

Input shaft assembly

SAT566F

y i 0 a9
Needle = i
bearing ) E:'{:E“

SATS67F

29.

c.

To prevent brake linings from cracking or peeling, do
not stretch the flexible band unnecessarily. When
removing the brake band, always secure it with a clip as

shown in the figure at left.
Leave the clip in position after removing the brake

band.

Check brake band facing for damage, cracks, wear or
burns.

Remove input shaft assembly (high clutch) and reverse
clutch according to the following procedures.
Remove input shaft assembly (high clutch} with reverse

clutch.

Remove input shaft assembly (high clutch) from reverse
clutch.

Remove needle bearings from high ciutch drum and check
for damage or wear.

AT-223

M
LG
EC
FE
cL
MT

FA

BR
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DISASSEMBLY

High clutch hub
{@me sun gear

SAT568F

High clutch hub\@

Needle bearing 1
\@ 4!5:{:21

Front sun gear

o U s

—— Py

— Low and reverse brake

d. Remove high clutch hub and front sun gear from transmis-
sion case.

e. Remove front sun gear and needle bearing from high clutch
hub and check for damage or wear.

f. Remove bearing race from front sun gear and check for
damage or wear.

30. Remove needle bearing from transmission case and check
for damage or wear.

31. Apply compressed air and check to see that low and
reverse brake operates.

32. Remove low one-way clutch and front planetary carrier
assembly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

AT-224



DISASSEMBLY

b. Remove low one-way clutch with a hook made of wire.

EG

Approx. 3 mm {0.12 in) dia.

FE

Cut these areas =~

j oL

AAT889

¢. Remove shap ring with flat-bladed screwdriver.

FA
RA
- _ d. Remove front planetary carrier with low and reverse brake
Front pianetary carrier piston and retainer.
Low and reverse
brake piston ST
and retainer
RS
8T
SATO23F
. ) A
Spring retainer e. Remove low and reverse bfake spring retz_amer. .
e Do not remove return springs from spring retainer.
EL
[

SAT148F

AT-225 907



DISASSEMBLY

f. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

Low one-way clutch

SAT048D)

g. Remove needle bearing, low and reverse brake piston and
retainer from front planetary carrier.

Low and reverse
brake piston.
and retainer

Front planetary

carrier Black side

Needle bearing h

SATO24F)

Clearance h. Check front planetary carrier, low one-way clutch and
e needle bearing for damage or wear.
l i. Check clearance between planetary gears and planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds
allowable limit.

SATO25F]

33. Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

a. Remove rear planetary carrier assembly from transmission
case.

SATO26F

Rear sun gear b. Remove rear sun gear from rear planetary carrier.

Take care of its direction.

flear planetary carrier

(ALY

SAT027F

908 AT-226




DISASSEMBLY

c. Remove needle bearings from rear planetary carrier assem-

Needle bearing * :-—1|—=: bly.

( 7 \ ; @l
Rear planeta

P v 5 Black side

carrier

‘ A
.‘.,.‘--‘-"L‘_;»
Needle bearing - - EI:i;ijE EM
SATO28F
LG

d. Check rear planetary carrier, rear sun gear and needle bear-
ings for damage or wear.
e. Check clearance between pinion washer and rear planetary EG
carrier with feeler gauge. =
Standard clearance: '
0.20 - 0.70 mm (0.0079 - 0.0276 in) EE
Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds g
allowable limit.

Clearance
b

Feeler gauge
r gaug

SATO54D

MY

34. Remove rear internal gear and forward clutch hub from
Rear internal gear transmission case.
Forward ciutch hub

SAT029F

35. Remove overrun clutch hub from transmission case.
Overrun clutch hub

ST
RS

BT

SATO30F
A

36. Remove needle bearing from overrun clutch hub and check

for damage or wear.
Overrun clutch hub E[L

i[B)

Needle bearing

SATO31F

AT-227 909
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DISASSEMBLY

Forward clutch

SATQ32F

Black side
Naedle bearing i
D) ~- 41‘-i

SATO033F

AATE50

SAT440D)

37. Remove forward clutch assembly from transmission case.

38. Remove needle bearing from transmission case.

39. Remove output shaft assembly according to the following
procedures.
a. Remove side cover bolts.

* Do not mix bolts (8 and ®.
e Always replace bolts (@) as they are self-sealing bolts.

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.

c. Remove adjusting shim.

AT-228



DISASSEMBLY

d. Remove output shaft assembly.

e |f output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

Soft
hammer

CL

e. Remove needle bearing. T

R Needle bearing
2

’ o
g gy
L A

SATO36F

40. Disassembie reduction pinion gear according to the follow-

ing procedures.
a. Set manual shaft to position “P” to fix idler gear. i
b. Unlock idler gear lock nut using a pin punch.

RS
BT
. A
c. Remove idler gear lock nut.
¢ Do not reuse idler gear lock nut.
EL
[BX

SATO81D

AT-229 911
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DISASSEMBLY

ST27180001
{J25726-A)

-

w7

411 —

Adjusting
shim

SAT916D

SATO39F

Parking actualor: l
support M
T

SATO40F

d. Remove idler gear with pulier.

e. Remove reduction pinion gear.
f. Remove adjusting shim from reduction pinion gear.

41. Remove return spring from parking shaft with screwdriver.

42. Draw out parking shaft and remove parking pawl from trans-
mission case.

43. Check parking pawl and shaft for damage or wear.

44. Remove parking actuator support from transmission case.
45. Check parking actuator support for damage or wear.

46. Remove side oil seal with screwdriver from transmission
case.

AT-230



REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. 319 & 64 - 7.5 N-m
{0.65 - 0.76 kg-m,

56.4 - 66.0 in-ib)
Oil seal &4 \@
I
lo
: GL . N
E( 2 \\ N

Retaining pin Q

Detent spring

Retaining pin Q
Parking rod

Parking rod plate

Manual shaft

SAT451HA

REMOVAL
1. Remove detent spring from transmission case.

SATO42F

2. Drive out manual plate retaining pin.

3. Drive and pull out parking rod plate retaining pin.
4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.

ST23540000
{J25689-A)

AT-231
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REPAIR FOR COMPONENT PARTS

SATO49F

S5T2571 OOOOT%J\Q\R

(J25685-A) KV32101000

SATQ45FB

Manual Shaft (Cont’d)

6. Puil out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission

case.

8. Remove manual shaft oil seal.

INSPECTION

e Check component parts for wear or damage. Replace if
necessary.

INSTALLATION

1. Install manual shaft cil seal.
¢ Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hoie of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

AT-232



REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont’d)

Parkmg rod plate 5. Install pa.rking rod to parking rod plate. .

) 6. Set parking rod assembly onto manual shaft and drive
Parking rod retaining pin. &l
¢ Both ends of pin should protrude.

\\\ :
Approx.
3 mm (0.12 in)

\Q\\ Retaining pin
N N0 EM
ST23540{JOO

{J25689-A) SATOBA

7. Drive manual plate retaining pin.

e Both ends of pin should protrude.
p& .
ST23540000
(J25685-A) Approx.

3 mm FE

(0.12 In}
= f b -J' Hetammg pin

cL

SATO47FB

M

8. Install detent spring.

FA
RA
SATD42F
i BR
Oil Pump
C. 313
. Qil pump housing oi seal@ AT, 51
o-ring@ -
Qil pump cover Cuter gear
Inner gear T
(@ 7-11 Nem
{0.7 - 1.1 kg-m,
61 - 95 in-1b) - - MA
EL
£y
- D3
» Apply ATF.
E= DA trol jelly.
Seal ring 639 EE8 () ER (P : Apply petroleumn jelly
SATOSCFC

AT-233 . 915



916

REPAIR FOR COMPONENT PARTS

SATE98H

SATO51F

Inner gear

Quter gearl\D

Oil pump housing

SAT092D

SATO093D|

SATQ94D

Oii Pump (Cont’d)
DISASSEMBLY
1. Remove seal rings.

2. Loosen bolts in a crisscross pattern and remove oil pump

cover.

3. Remove inner and outer gear from oil pump housing.

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

INSPECTION
Oil pump housing, oil pump cover, inner gear and
outer gear
e Check for wear or damage.
A
EM
Side clearance e
Dial gauge e Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured [5G
Span e values should be within specified positions.
' Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in) FE
Lo ]| e If clearance is less than standard, select inner and outer
gear as a set so that clearance is within specifications.
Inner and outer gear: €L
® : Refer to SDS, AT-307.
Ol pump Inner gear gear e If clearance is more than standard, replace whole oil pump
housing assembly except oil pump cover. BT

A&
#: Measuring points RA
SAT095D, .
e Measure clearance between outer gear and oil pump hous-
ing.
. Standard clearance: 8T
0.111 - 0.181 mm (0.0044 - 0.0071 in) _

Allowable limit:
0.181 mm (0.0071 in) ElS
e If not within allowable limit, replace whole oil pump assem-
bly except oil pump cover.

BT
SAT096D
[,
Clearance Seal ring clearance
e Measure clearance between seal ring and ring groove.
Standard clearance: EL
T 0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit: BX

0.25 mm (0.0098 in)
Sealring| o  |If not within allowable limit, replace oil pump cover assem-

bly.

SATO87D
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REPAIR FOR COMPONENT PARTS

5

ST33400001
(J26082)

SATI00DB

SATO0S3D)

Inner gear

Quter gear

SAT092D

SATOD51F

SATE29H

Oil Pump (Cont’d)
ASSEMBLY

1.

Install oil seal on oil pump housing.

Install O-ring on oil pump housing.
Apply ATF to O-ring.

Install inner and outer gears on oil pump housing.
Be careful of direction of inner gear.

Install oil pump cover on oil pump housing.
Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembiy
on oil pump housing assembly, then remove masking tape.
Tighten bolts in a crisscross pattern.

®]: 7 - 11 N'-m (0.7 - 1.1 kg-m, 61 - 95 in-Ib)

Install new seal rings carefully after packing ring groove with
petroieum jelly.

Do not spread gap of seal ring excessively while install-
ing. The ring may be deformed. :

AT-236



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317 &l

@ 7-9(0.7- 09 61-78) MIA

OIX]

e_go P EM
! ' = I O ?0435 4;45

) j 30.4 - 39.1) LG
& oL/,-J'”‘""//i\|o—_@(5 pleces}

$ EG

FlE

Gl

MT

@ 7-9(0.7-09, 61-78)

FA
@ : Nem (kg-m, in-b)
AAT464A
@ Oil strainer (@) Oil cooler relief valve spring a3 Pilot filter BR
@ O-ring Check ball Separating piate
(3) Stopper ring (8) Separating plate @9 Steel ball ST
(@ Terminal body Support plate Control valve upper body
(8) O-rings (D Steel ball
(® Control valve lower body (2 Control valve inter body RS
DISASSEMBLY g7
Disassemble upper, inter and lower bodies.
Bolt length, number and location:
Bolt symbal @ @ @ @ @ @ HA
Bolt length “¢”  mm (in)| 135 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
B , (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071) L.
Number of bolts 6 3 6 11 2 2
f: Reamer bolt and nut.
1B
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Support

: plate L

Section Y—Y /
Nut

Section Z—2

AAT122A

a. Remove bolts (@), (d and (&) and remove oil strainer from

0Oil
strainer control valve assembly.
(] @C;
i
" Cip/Te9 @
L
0 ] pofe] %\O %
T Tl ) )
® © 5
AAT780
Solenoid ¥ b. Remove solenoid valve assembly and line pressure sole-

noid valve from control valve assembly.

¢. Remove O-rings from solenoid valves and terminal body.

SATO83F

AT-238



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)
d. Place upper body facedown, and remove bolts ®), (& and
nut (.

MA

EM

LG

e. Remove inter body from lower body.

EC

FE

cL

SAT432D

VT

f. Turn over lower body, and remove accumulator support

Accumulator A
m support plate plate

FA

Lower bady

Inter & upper bodies
SAT109D)

Check ball Li g. Remove bolts (e), separating plate and separating gasket
o] a Ine pressure
relict vatve from lower body. . _
h. Remove steel balls and relief valve springs from lower body. g7

spring
¢ Be careful not to lose steel balls and relief valve

i
>

springs.
RS
Section A—A BT
SAT110D
, , HA
T i.  Remove inter body from upper body.
EL
DX

Separating 1N
plate and
gaskets

Upper body

SATOB5F

AT-239 921
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REPAIR FOR COMPONENT PARTS

® 5 balls

SATO67F

SATSE50G

SAT551G

Shift solencid valve B
Shift solenaid valve A

5\ Torque converter
\\ clutch solenoid
valve

Overrun clutch solenoid valve

Line pressure
sclenoid valve

AATEI0

Control Valve Assembly (Cont’d)

j-  Check to see that steel balls are properly positioned in inter
body and then remove them.

¢ Be careful not to fose steel balls.

k. Check to see that stee! balls are properly positioned in
upper body and then remove them.

¢ Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies

e Check to see that retainer plates are properly positioned in
lower body.

e (Check to see that retainer plates are properly positioned in
upper body.
e Be careful not to lose these parts.

Oil strainer
e Check wire netting of oil strainer for damage.

Shift solenoid valves “A” and “B”, line pressure

solenoid valve, torque converter clutch solenoid

valve and overrun clutch solenoid valve

e Measure resistance. Refer to “Components Inspection”,
AT-121.
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REPAIR FOR COMPONENT PARTS

D (Coil outer
diameter)

¢ {Length)

SAT138D

® 5 balis

SATOB7F

separatin
gasket

plate

Upper

gasket

Upper inter

Separating

separating

9

SATO72F

Reame

Upper body

SATO73FA

r bolt (&

Pilot filter

SATO74F

Control Valve Assembly (Cont’d)

Oil cooler relief valve spring

e Check springs for damage or deformation.
o Measure free length and outer diameter.

Inspection standard:

Unit: mm (in)
Part No. 4 D
31742-80L12 17.02 {0.6701) 8.0 (0.315)
ASSEMBLY

1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balls in

their proper positions.

b. Instali upper separating gasket, upper inter separating gas-

ket and upper separating plate in order shown in illustration. .

c. lInstall reamer bolts (f) from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets

as a set.

d. Install pilot filter.

AT-241
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'REPAIR FOR COMPONENT PARTS

*5

balls

Upper body

Reamer baolt (1)

SATO76FA

Saction A—A

Check ball Line pressure

relief valve
spring

SAT110D

Lower separating
gaskat

Lower separating
plate

Lower inter
separating gasket

BATO002

Support plate

Separating
| plate & gaskets

SATO78FA

i

h.

Control Valve Assembly (Cont’d)

e. Place lower body as shown in illustration (side of inter body
face up). Install steel balis in their proper positions.

f. Install inter body on upper body using reamer bolts () as

guides.

e Be careful not to dislocate or drop steel balls.

g. Install steel balls and relief valve springs in their proper

positions in lower body.

install lower separating gasket, lower inter separating gas-
ket and lower separating plate in order shown in illustration.

Install bolts (&) from bottom of lower body. Using bolts () as
guides, install separating plate and gaskets as a set.
Temporarily install support plates on lower body.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

k. Install lower body on inter body using reamer bolts () as
guides and tighten reamer bolts (@ slightly.
Lower body @&l
(4
Inter and
upper bodies EM
SAT126DA
2. Install O-rings to solenoid valves and terminal body. Le
O-ring e Apply ATF to O-rings.
EC
e ,:. & _‘W' _
N O-ring FE
Terminal &
body @ﬂ:
.g,
SATO63F
T

3. Install and tighten bolis.
Bolt length, number and location:

Bolt symbol @ @ @ @ ®
Bolt length “¢” .
B mm (n)| 135 | 580 | 400 | 660 | 330 | 780 FA
(0.531} | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)
FA
Number of bolts 6 3 5] 11 2 2
BR
8T
BT
HA
Support
plate Eﬂ:
Section Y—Y /
Nut H@X
Section Z—Z
AAT122A
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

a. Install and tighten bolts (& to specified torque.
:7 -9 Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

SATO81FA

Solenoid z b. Instail solenoid valve assembly and line pressure solenoid
assembly —. = .o — - valve to lower body.

Line pressure ) i
solenoid Spring

¢. Remove reamer bolts (f) and set oil strainer on control valve

assembly.
d. Reinstall reamer bolts (1) from lower body side.

e. Tighten bolts @), ®, @ and (¥ to specified torque.
: 7-9 N'm (0.7 - 0.9 kg-m, 61 - 78 in-lb)

f. Tighten bolts (e) to specified torque.
:3.4-4.4 N'm (0.35 - 0.45 kg-m, 30.4 - 39.1 in-lb)

SATO84F
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REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Upper Body

Apply ATF to all components before installation.

(D Upper body
Retainer plate

@ Plug

(@ Return spring
Torque converter clutch controt
valve

(6) Retainer plate

(@ Plug

Return spring

(8 1-2 accumulator valve

Retainer plate

@ Return spring
Torque converter relief valve

Retainer plate

Plug

Overrun clufch reducing valve
Return spring

Pilot valve

Return spring

Retainer plate

1-2 accumulator retainer plate

CEOEEEE®E®

AT-245

SAT859H

Return spring

1-2 accumulator piston
Plug

Retainer plate

Return spring

1st reducing valve
Plug

Retainer piate

Plug

Retainer plate

G@ORABEEORE®

RA

El

=

G

M

RA

2R

ST

BT

RA

EL

927



928

REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

Retainer plates in upper body DlSASSEMBLY
1. Remove valves at retainer plates.
e Do not use a magnetic pick-up tool.

SATE51G

a. Use a screwdriver to remove retainer plates.

SAT553G

b. Remove retainer plates while holding spring, plugs or
Retainer plate sleeves.

Remove plugs slowly to prevent internal parts from
jumping out.

SAT554G

¢. Place mating surface of vaive 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.
¢ Be careful not to drop or damage valves and sleeves.
SAT137D

INSPECTION
5 1 - Valve spring
e ¢ Measure free length and outer diameter of each valve
3 3 spring. Also check for damage or deformation.
i Inspection standard:

- — Refer to SDS, AT-304.

e Replace valve springs if deformed or fatigued.
£ (Length) Control valves
e Check sliding surfaces of valves, sleeves and plugs.

SAT138D
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REPAIR FOR COMPONENT PARTS

SAT139D

: Apply ATF. SAT140DA

Screwdriver

SAT141D

1-2 accumulator

valve
Retainer ’ -,
plate 1-2 accumulator
retainer plate

Retum spring
) 1—2 accumulator piston
i \-Plug
- Retainer plate SAT142D

Retainer plate

SAT143D|

Control Valve Upper Body (Cont’d)

ASSEMBLY

Lay control valve body down when installing valves. Do
not stand the control valve body upright.

Lubricate the control valve body and all valves with ATF.
Install control valves by sliding them carefully into their

bores.

Be careful not to scraich or damage valve body.

Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions.

1-2 accumuliator valve

2.

Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body.
Install return spring, 1-2 accumulator piston and plug.

Install retainer plates

While pushing plug or return spring, install retainer plate.

AT-247
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i

FA

BR

ST

RS

BT

HA

EL
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

Retainer plate .
DL "~ Unit: mm (in)
— Name of control valve No. Length A Length B
I Pilot vaive
gy 15t reducing valve

B gvane @ 21.5 (0.846)
Torque converter relief valve
Plug (30)

. 6.0 (0.236)

1-2 accumulator valve @

SATOBGE 38.5 (1.516)
1-2 accumulator piston valve @

Overrun clutch reducing valve @ 24.0 (0.945)

Torque converter clutch control vafve @ 28.0 (1.102}

& [nstall proper retainer plates.
Refer to “Control Valve Upper Body”, AT-245.

930 AT-248



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

SEC. 317

Apply ATF to all components before installation.
(D Lower body (2 Return spring

@ Retainer plate @ Return spring

@ Return spring Manual valve

@ Piston @ Pressure regulator valve
@ Parallel pin Return spring

@ Sleeve @ Spring seat

@ Return spring Plug

Pressure modifier valve Sleeve

Retainer plate Retainer plate

Plug @1 Return spring

@ Shift valve B

AT-249

AATAB5A

@ Overrun clutch control valve
63 Plug

Retainer plate

5 Return spring

Accumulator control vaive
@) Plug

Retainer plate

@9 Shift valve A

@9 Retainer spring

@) Retainer plate

®

FA

BT

HA

EL

931
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REPAIR FOR COMPONENT PARTS

Retainer plates in lower body

D (Coil outer
diameter)

£ (Length)

SAT138D

Retainer plates in lower body

SAT550A

TYPETL

TYPEL
SATO8SF|

Control Valve Lower Body (Cont’d)
DISASSEMBLY
¢ Remove valves at retainer plate.

For removal procedures, refer to “DISASSEMBLY”, “Con-
trol Valve Upper Body”, AT-246.

INSPECTION

Valve springs
e Check each valve spring for damage or deformation. Also
measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-304.
e Replace valve springs if deformed or fatigued.
Control vaives
e Check sliding surfaces of control valves, sleeves and plugs
for damage.

ASSEMBLY

e Install control valves.
For installation procedures, refer to “ASSEMBLY”, “Control
Valve Upper Body”, AT-247.

Retainer plate
Unit: mm (in)

Narne of control valve and plug Length A Length B Type

Pressure regulator valve

Accumulator control valve
Shift valve A
Overrun clutch control valve

6.0 (0.236) | 28.0 (1.102) |

Pressure modifier valve
Shift valve B

OE|® B ®|® ¥

e Install proper retainer plates.
Refer to “Control Valve Lower Body”, AT-249.

AT-250



REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315 Driven plate &l
Dish plate
Snap ring@ (A
Spring retainer
. D-ring
i o . Ei
D-ring Q CATED Retaining plate
Piston CATE)
Retainer Drive plate Le
Snap ring Q)
! ~ Retaining plate %
Retaining platevc Driven plate EG
: ¥ —1|_'|‘|
S FE
N
Py Retaining plate
: ©lL
* : Select proper thickness. — Drive plate
: Apply ATF. Dish piate SAT4301
T
DISASSEMBLY
1. Check operation of reverse clutch
a. Install seal ring onto drum support of oil pump cover and i\l
install reverse clutch assembly. Apply compressed air to oil
hole.
b. Check to see that retaining plate moves to snap ring. =A
c. |If retaining plate does not contact snap ring:
e D-ring might be damaged. .
¢ Oil seal might be damaged. [RA
e Fluid might be leaking past piston check ball.
. BR
2. Remove snap ring.
3. Remove drive plates, driven plates, retaining plate, and dish
plates. Sik
RS
BT
SAT093F|
_ _ . FA
4. Set Tool on spring retainer and remove snap ring from
KV31102400 reverse clutch drum while compressing return springs.
(J34285 and J34285-87) | e  Set Tool directly over springs. EL
s Do not expand snap ring excessively.
5. Remove spring retainer and return springs. IDX
SATOMF

AT-251 933
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REPAIR FOR COMPONENT PARTS

SATO96F

Thickness

Facing

Core plate

SATt62D

SAT163D0

SATO97FA

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by turning it.
7. Remove D-ring and lip seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return
springs
e Check for deformation, fatigue or damage.

If necessary, replace.

Reverse clutch drive plates

& Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive plate:
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
¢ If not within wear limit, replace.

Reverse clutch dish plates

e Check for deformation or damage.
e Measure thickness of dish plate.
Thickness of dish plate: 3.08 mm (0.1213 in)

e |f deformed or fatigued, replace.

Reverse clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oif 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 that air leaks past balil.

ASSEMBLY

1. Install D-ring and lip seal on piston.

e Take care with the direction of lip seal.

e Apply ATF to both parts.

AT-252



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

MA

Bl

SAT096F

L&

3. Install return springs and spring retainer on piston.

KV31102400 4. Set Tool on spring retainer and install snap ring while com-
(J34285 and J34285-87) pressing return springs. EC
o Set Tool directly over return springs.

FE
GL
SAT094F,
5. Install drive plates, driven plates, retaining plate and dish W
plates.
e Take care with order of plates.
6. Install snap ring. '
FA
RA&
SATOS3F
BR

7. Measure clearance between retaining plate and snap ring.

If not within allowable limit, select proper retaining plate.
Specified clearance: 51§
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Aliowable limit 1.2 mm (0.047 in)
Retaining plate: BS
Refer to SDS, AT-305.

SAT105F
A

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY”, “Reverse Clutch”, AT-251.

SATQ92F

AT-253 935
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REPAIR FOR COMPONENT PARTS

- High Clutch

SEC. 315

Snap ring

Retaining plate %

Driven plate
(Thin)

(Thick)

3 Eéf

Drive plate

Driven plate

For the number of clutch plates (drive and

Driven plate

Retaining
plate w

Snap ring §39

driven plates), refer to the cross-section.
Seal ring 634 ®
-
~—
. A=
“'\. ), X /’:
ey Input shaft assembly
(High clutch drum}
\ Piston
Return spring
oring (39
D-ring €39

Spring retainer

EZA P : Apply petroleum jelly.

@TD : Apply ATF

* : Select proper thickness.

Drive piate

AATE60D

DISASSEMBLY

1. Check operation of high clutch.

a. Apply compressed air to oil hole of input shaft with nylon
cloth.

Stop up hole on opposite side of input shaft with nylon
cloth.

Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Oil seal might be damaged.

SAT176D

Fluid might be leaking past piston check ball.

Input shaft

Remove seal rings from input shaft.
Always replace when removed.

epessoy

Seal ring

SAT177D

Screwdriver

3. Remove snap ring.
- 4. Remove drive plates, driven plates and retaining plate.

SATO95F|

AT-254



REPAIR FOR COMPONENT PARTS

KV31102400
(J34285 and
J34285-87)

Snap ﬁng

SAT108F

SAT111F

SAT37TIFA

Thickness

Facing

Core plate

SAT162D

High Clutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
clutch drum while compressing return springs.

e Set Tool directly over springs.
e Do not expand snap ring excessively.
6. Remove spring retainer and return springs.

7. Remove piston from high clutch drum by turning it.

8. Remove D-rings from piston.

INSPECTION

High clutch snap ring, spring retainer and return
springs
e Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.

High clutch drive plates
e Check facing for burns, cracks or damage.
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.

AT-255

A

ER

LG

EG

FE

Gl

937



REPAIR FOR COMPONENT PARTS
High Clutch {Cont’d)

High clutch piston

o Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side to
make sure that air leaks past ball.

Check air does not Check air flows

flow through through ball
ball hole. hole.  SAT186D)

Seal ring clearance
e |nstall new seal rings onto input shaft.
e Measure clearance between seal ring and ring groove.

Standard clearance:

" 0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit:
0.23 mm (0.0091 in)

e If not within allowable limit, replace input shaft assembly.

ASSEMBLY

1. Install D-rings on piston.
¢ Apply ATF to both parts.

Piston

SAT371FA

2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

SAT111F|

Spring retainer | - Install return springs and spring retainer on piston.

Return spring

SAT108F

938 AT-256




REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

4. Set Tool on spring retainer and install snap ring while com-

V31102400 pressing return springs.

an et Tool directly o t ings.
(JJ:fzzaass_sﬂd e S i y over return springs @l
LA
U ?/Snap ring
g = ) [F EM
SAT108F
. . . . . LG
e Do not align snap ring gap with spring retainer stopper.
Snap ring E@
FE
Gl
SAT113F]
T

5. |Install drive plates, driven plates and retaining plate.

e Take care with the order and direction of plates.
6. Install snap ring.

=4

RA

SATO95F
BR

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance: ST
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit 2.8 mm (0.110 In})
Retaining plate: BS
Refer to SDS, AT-305.

BT
. , A
8. Check operation of high clutch.
F’E t Refer to "DISASSEMBLY”, “High Clutch”, AT-254.
EL
DX

Nylon cloth

SAT196D

AT-257 939
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REPAIR FOR COMPONENT PARTS

SAT197D)

/— Thick paper
Tape
SAT198D

High Clutch (Cont’d)

9. Install seal rings to input shaft.

e Apply petroleum jelly to seal rings.
e Aiways replace when removed.

e Roll paper around seal rings to prevent seal rings from
spreading.

Forward Clutch and Overrun Clutch

@G
1]

Forward
clutch

Overmun
clutch

@ Snap ring SEC. 315

@ Retaining plate %

(3) Drive plate

@ Driven plate

@ Dish plate

@ Retaining plate

Driven plate

Snap ring@

Retaining plate ¢

Return spring

(o
@ —
¥
o
S

Overmrun
clutch
piston

- KO
o

piston

Lip sealQ
D-ring@ *

: Apply ATF.

: Select proper thickness.

AATA67A

AT-258



REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

DISASSEMBLY
ol for overrun ot menseton | 1. Check operation of forward clutch and overrun clutch. |
cluteh inspection a. |Install bearing retainer on forward clutch drum. @l
=l b. Apply compressed air to cil hole of forward clutch drum.
c. Check to see that retaining plate moves to snap ring.
d. If retaining plate does not contact snap ring: MA
e D-ring might be damaged.
e Qil seal might be damaged.
e Fluid might be leaking past piston check ball. El
SAT123F
— 2. Remave snap ring for forward clutch. LC
3. Remove drive plates, driven plates, retaining piate and dish
— plate for forward clutch. EE
FE
CL
SAT203D
T

4. Remove snap ring for overrun clutch.
5. Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Screwdriver

SAT204D

. BR
8. Set Tool on spring retainer and remove snap ring from for-
KV31102400 ward clutch drum while compressing return springs.
ﬁfgaﬁd e Set Tool directly over return springs. 8T
¢ Do not expand snap ring excessively.
7. Remove spring retainer and return springs. RS
Snap ring s Do not remove return springs from spring retainer.
BT
5AT124FB
' A
8. Remove forward clutch piston with overrun cluich piston
from forward clutch drum by turning it.
EL

SAT125F

AT-259 941
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REPAIR FOR COMPONENT PARTS

Overrun clutch
piston

Forward clutch piston

SAT126F

D-ring
Forward clutch

Overrun clutch piston SAT127FA

Thickness

Facing

Core plate

SAT162D

\ Y Al

SAT163D

Forward Clutch and Overrun Clutch (Cont’'d)

9. Remove overrun clutch piston from forward clutch piston by
turning it. :

10. Remove D-rings and lip seals from forward clutch piston
and overrun clutch piston.

INSPECTION

Snap rings, spring retainer and return springs

e Check for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs,
replace them as a set.

Forward clutch and overrun clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Forward clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm {0.055 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e If not within wear limit, replace.

Forward clutch and overrun clutch dish plates

e Check for deformation or damage.
e Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in)
e |If deformed or fatigued, replace.

AT-260



REPAIR FOR COMPONENT PARTS

Check air flows

Check air does not flow
through ball hole.

through ball hole.

SAT2130D)

Check air flows
Check air does not flow through ball hole.
through bafl hole. e SAT212D

Overrun clutch piston SAT127EA

Overrun clutch
piston

SAT126F

Forward clutch piston

Overrun clutch
piston

SAT125F

Forward Clutch and Overrun Clutch (Cont’d)

Forward clutch drum

¢ Make sure that check balls are not fixed.

¢ Apply compressed air to check ball oil hoie 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.

Overrun clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

® Apply compressed air to oil hole on return spring side. Make
sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and lip seals on forward clutch piston and
overrun clutch piston.

e Take care with direction of lip seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch pis-
ton by turning it slowly.
e Apply ATF to inner surface of forward clutch piston.

3. Instalt forward clutch piston assembly on forward clutch
drum by turning it slowly.
® Apply ATF to inner surface of drum. -

AT-261

Gl
[AA
EM
LG
EG
FE
GL
0]

FA

BR

8T

BT

HA

EL

(DX

943
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REPAIR FOR COMPONENT PARTS

Spring retainer

SAT131F

Check ball
{Qverrun clutch piston)

&

spring retainer

SAT133F

KV31102400
{J34285 and
J34285-87)

Snap ting

SAT124FB

SAT134F|

Screwdriver

SAT204D

Forward Clutch and Overrun Clutch (Cont’d)

4.

Install return spring on overrun clutch piston.

Align the mark on spring retainer with check ball in overrun
clutch piston.

Set Tool on spring retainer and install snap ring while com-
pressing return springs.
Set Tool directly over return springs.

Do not align snap ring gap with spring retainer stopper.

Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Take care with order of plates.

install snap ring for overrun clutch.

AT-262



REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

8. Measure clearance between overrun clutch retaining plate
Feeter gauge and snap ring.
If not within allowable limit, select proper retaining plate. @l
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowable limit 1.7 mm (0.067 in}) A
Overrun clutch retaining plate:
Refer to SDS, AT-305.

Eh
Retaining pin

SAT135F

— 9. Install drive plates, driven plates, retaining plate and dish LG
plate for forward ciutch.
Snap ring — e Take care with order of plates. EC
10. Install snap ring for forward clutch.

FE
GL

SAT203D
M

11. 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}) EA
Forward clutch retaining plate:
Refer to SDS, AT-305.

RA
SAT228D
. BR
12. Check operation of forward clutch.
ole ¢ Hole for forward Refer to “DISASSEMBLY”, “Forward Ciutch and Overrun
ole for gverrun c g ’”
cluich inspection uteh inspection Clutch ? AT—ZE:SQ' 8T
13. Check operation of overrun clutch.
Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Cluich”, AT-259. BS
Br
SAT123F
HA
EL
)4

AT-263 945
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Driven plate

SEC. 315
Dish piate
Snap ring@
Spring retainer -
D-ring € ED>
D—rfng@ : " Retaining plate
Piston CATE) ’
Grive plate

Retainer (ATED

— Retaining plate ¥
Driven plate

H1]

{ 174

Retaining plate #

Retaining plate

* : Select proper thickness. Drive plate
(ATE>: Apply ATF. Dish plate
AAT46BA
DISASSEMBLY

Check operation of low & reverse brake.

Apply compressed air to oil hole of transmission case.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring:

D-ring might be damaged.

Fluid might be leaking past piston check ball.

ceogp

2. In order to remove piston, apply compressed air to oil hole
Retainer of retainer while holding piston.
¢ Apply air gradually and allow piston to come out evenly.

Piston

L

SAT149F

3. Remove D-rings from piston.

Low and reverse

brake piston SAT150F]

AT-264




REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
o Check for deformation, fatigue or damage.
If necessary, replace. A
¢ When replacing spring retainer and return springs,
replace them as a set.

EM

Low & reverse brake drive plate Le

Thickness ¢ Check facing for burns, cracks or damage.
_ ¢ . Measure thickness of facing. EG
Facing Thickness of drive plate: '
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in) FE
e If not within wear limit, repiace.
Core plate
GL

SAT162D

ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both parts.

Low and reverse
brake piston SAT150F

2. Set and align piston with retainer.

e This operation is required in order to engage the pro-
trusions of piston to return springs correctly. ST
Further procedures are given in “ASSEMBLY"".

Low and reverse brake
e

RS
Relainer E'T
SAT323F
A
Retaining plate 3. |Install driven plates, drive plates, retaining plate and dish
Dish plate plate on transmission case. '
Driven plate e Take care with order of plates and direction of dish EL
Drive plate plate.
Transmission (B2

AT-265 947
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)

4. Install snap ring.

5. Measure clearance between driven plate and transmission
case. If not within allowable limit, select proper retaining
plate. (front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in)
Allowable limit 3.3 mm (0.130 in)
Retaining plate:
Refer to SDS, AT-306.

Transmission case
Feeler gauge

SAT155F

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

SEC. 315

Forward one—way clutch

Thrust washer BE (B

Forward clutch hub

Thrust washer ®
Overrun clutch hub

Rear internal gear

Bearing

=0

ERAP): Apply petroleum jelly.
SAT975H

AT-266



REPAIR FOR COMPONENT PARTS

Overrun clutch
hub

Thrust washar @
Rear internai

Forward gear
clutch hub

SATI157F|

Forward clutch
hub

Rear internal
gear

SAT251D
© Bearing
Rear internal
gear
SATZ252DA
©/Thrust washer
Rear
internal
gear
SAT253D
Bearing
v Forward
f one-way clutch
T

Forward clutch
huk

SAT254DA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)
DISASSEMBLY '

1. Remove overrun clutch hub and thrust washer from forward Gl

clutch hub.

2. Remove forward clutch hub from rear interal gear.

3. Remove bearing from rear internal gear.

4. Remove thrust washer from rear internal gear.

5. Remove bearing from forward one-way clutch.

AT-267

MA
EW,
LG
EC
FE
ol
T

FA

RA&

949



REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

P oreeard ane-way 6. Remove forward one-way clutch from forward clutch hub.

clutch

Forward clutch
hub

SAT255D
___________ L INSPECTION
T Rear internal gear, forward clutch hub and overrun
clutch hub
. e Check rubbing surfaces for wear or damage.
5 ciﬁ?cr:;:l;ub
‘ &

Rear internal Forward ” ¢
gear clutch hub SAT256D)

Bearings and forward onhe-way clutch

e Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.

Forward
one-way
ciutch

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
clutch SATO76H

2. Install bearing on forward one-way clutch.

] —~— Bearing ¢ Apply petroleum jelly to bearing.
. pply p jelly g
\i_/ Eorward

\/ one-way clutch

/ //- 4“\ \k Forward
( ;I\ clutch hub
Oy

T

ﬂj:

SAT169FA

950 AT-268




REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Cluich Hub (Cont’d)

3. Install thrust washer on rear internal gear.

—— Thrust washer
e Apply petroleum jelly to thrust washer. @l
e Align hooks of thrust washer with holes of rear internal
Pawl gear. m
Rear
internal
gear EM
SAT160F
LG

4. Install bearing on rear internal gear.

® : e Apply petroleum jelly to bearing.
@ Q Bearing ' EC

S

Rear internal
gear FE

Gl
SAT161FA
5. Install forward ciutch hub on rear internal gear. Wi
Rear internal ¢ Check operation of forward one-way clutch.
gear Hold rear internal gear and turn forward clutch hub. AT
Check forward clutch hub for correct locking and

unlocking directions.
e If not as shown in illustration, check installation direc- FA
Forward olutch tion of forward one-way clutch.

hub
[RA

AAT426

BR

6. Install thrust washer and overrun clutch hub.
Sv;rrun clutch Ced) Apply petroleum jelly to thrust washer.
Y 22 e Align hooks of thrust washer with holes of overrun ST

clutch hub.
Thrust washer | i . . . .
\© e Align projections of rear internal gear with holes of BS

Rear internal
gear overrun clutch hub.

Uao.
9y
[ ]

Forward
clutch hub
BT
SAT157F
HA
EL
DX

AT-269 951
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314

Lock nut Q

294 - 324 (30 - 33, 217 - 239)

Idler gear :q
Adjusting shim %
Idler gear bearing

Reduction pinion gear \®
bearing outer race
108 - 125 AR s
(11.1 - 12.5,80 - 90) fi NEL =
E; - 7/ \ j‘:“‘k—
1 3 At
Qutput shaft
Seal ring Q ®
Thrust needle bearing

Reduction pinion gear
(3320 - 2420 - 24,14 - 17)

l\\ T
bearin N f £
mer N ), \BERT)
pinion gear —\ N Xt I j
| i

Bearing retainer

\ Seal ring @ ®

Radial needle bearing
[& : Nem (kg-m, f-Ib)

- .
Snap ring Q *  Seiect proper thickness.
®: Apply petroleum jelly.
CATE>: Apply ATF.
SATS570GB
Seal ring Bearing DISASSEMBLY
;/ retainer 1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.
e Always replace bearing with a new one when removed.
¢ Do not damage output shaft.

SAT165F

AT-270



REPAIR FOR COMPONENT PARTS

Snap ring

SAT166F

Suitable drift

retainer

SAT168F

Kv38105450
{J34286)

/ SATB59DC

Suitable drift

Puller

SAT169F

Output Shaft, Idier Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)
3. Remove snap ring from bearing retainer.

4. Remove needle bearing from bearing retainer.

5. Remove idler gear bearing inner race from idler gear.

6. Remove idler gear bearing outer race from transmission
case.

7. Press out reduction pinion gear bearing inner race from
reduction pinion gear.

AT-271

MA
EM
LG
EC
FE
€L
T

A

RA

BRR

ST

RS

BT

HA

EL

953
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REPAIR FOR COMPONENT PARTS

B VT
"Lf\ﬁ) [ m
NN RN LT
g e el
| P =
Nl L0 //
O~ [ !.’n
//\ (\_ "
QoS < .
g
SAT170F|
SPD715

Claarance

Output shaft

Bearing
retainer

SAT171F

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

8. Remove reduction pinion gear bearing outer race from
transmission case.

INSPECTION

Output shaft, idler gear and reduction pinion gear

e Check shafts for cracks, wear or bending.
o Check gears for wear, chips and cracks.

Bearing

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.

Seal ring clearance

e Install new seal rings to output shaft.
¢ Measure clearance between seal ring and ring groove of
output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e [f not within aliowable limit, repiace output shaft.
e Install new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
- 0.10 - 0.30 mm (0.0039 - 0.0118 in)
Allowable limit:
0.30 mm (0.0118 in)
e [f not within allowable limit, replace bearing retainer.
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REPAIR FOR COMPONENT PARTS

KV40100630
(J26092)

SAT170F)

Drrift

KV40100630
(J26092)

&9
O P @ \
sy |

5730720000
(425405 and J34331)

- =)

SAT863D

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

ASSEMBLY

1. Press reduction pinion gear bearing inner race on reduction @

pinion gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.
0 : 109 - 123 N'm (11.1 - 125 kg-m, 80 - 90 ft-lb)

3. Press idler gear bearing inner race on idler gear.

4. [nstall idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.

AT-273
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REPAIR FOR COMPONENT PARTS

SAT176F

Snap ring

SAT166F

Bearing
retainer

SAT164F|

Paper

Tape
Bearing
retainer

Oulput shaft

SAT179F

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)
6. Press needie bearing on bearing retainer.

7. Install snap ring to bearing retainer.

8. After packing ring grooves with petroleum jelly, carefully
install new seal rings on output shaft and bearing retainer.

¢ Roll paper around seal rings to prevent seal rings from
spreading.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315
Lock nut
[Ja1-3632-37,23-27)
: Anchor end pin Qﬁ

i~

Brake band
¥ : Adjustment is required.

: Apply ATF.
M : Nem (kg-m, ft-Io)

Second servo return spring
Band servo piston stem

Band servo thrust washer

Band servo piston
@/ 0-1ng 34 GTD>

./\\ @g O/D serve return spring
<£O ; \ %@/-Spring .ré:ainer
-ring @ \ g\—: E.-rlng 8

™~

Servo piston

retainer ‘/O Gasket @
D-ring Q ﬁ ~—— )
0/D servo piston O O/D servo piston retainer

Q-ring @

G

9020 .24 2-24,14-17) AATS78

Wrench

Y
\\5 (A
0/D servo j f
piston retainer — | RN

AATET9

SAT093J)

/D sarvo
piston

Nylon waste

DISASSEMBLY
1. Remove band servo piston fixing bolts.

2. Apply compressed air to oil hole in transmission case to
remove O/D serve piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag or nylon
waste.

3. Apply compressed air to oil hole in O/D servo piston retainer
to remove O/D servo piston from retainer.

e Hold O/D band servo piston while applying compressed
air.

AT-275
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EL
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REPAIR FOR COMPONENT PARTS

D-ring
0/D servo piston

AATEE1

O-ring {Small diameter)

O/D serva
piston retainer

Servo piston
retainer

Band sefvo
piston assembly
SAT283D

Spring
retainer

SAT294D)

Band servo
stem

Spring @

retainer \ Band servo
@ | thrust washer
Q\ ? Q/D servo

Band servo piston

return spring AATSEB3

Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from O/D servo piston.

5. Remove O-rings from O/D servo piston retainer.

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

7. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

8. Remove O/D servo return spring, band servo thrust washer
and band servo piston stem from band servo piston.
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REPAIR FOR COMPONENT PARTS

Q-ring
(Small diameter) 634

Servo piston
retainer

Q-ring

(Large diameter) Q

SAT297D

O/D servo return spring
2nd servo
return spring

SAT287D

Band Servo Piston Assembly (Cont’d)

9. HRemove O-rings from servo pisten retainer.

10. Remove D-rings from band servo piston.

INSPECTION
Pistons, retainers and piston stem

e Check frictional surfaces for abnormal wear or damage.

Return springs

e Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-308.

ASSEMBLY

1. Install D-rings to servo piston retainer.

e Apply ATF 1o D-rings.

e Pay attention to position of each O-ring.

AT-277

el

RAA
El
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FE
GL
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FA
RA
B
ST
RS
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REPAIR FOR COMPONENT PARTS

Band servo
stem

Spring -
retainer Band servo
thrust washer

Band servo piston
% Q/D servo

reiurn spring AATBS3

Spring
retainer

SAT3D

O-ring

Serva piston {Small diameter) §39

retainer

v {Large diameter) @

: Apply ATF.

SAT296DA

SAT303D

0/D servo piston

AATS81

Band Servo Piston Assembly (Cont’d)

2.

3.

8.

Install band servo piston stem, band servo thrust washer,
O/D servo return spring and spring retainer to band servo
piston.

Place piston stem end on a wooden biock. While pushing
servo piston spring retainer down, install E-ring.

Install O-rings to servo piston retainer.

Apply ATF to O-rings.
Pay attention to position of each O-ring.

fnstall band servo piston assembly to servo piston retainer
by pushing it inward.

Install D-ring to O/D servo piston.
Apply ATF to D-ring.
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REPAIR FOR COMPONENT PARTS

O-ring (Small diameter)

0/D servo
piston retainer

0-ring {Large diameter) AATB82

G/D servo
piston retainer

0/D serve
piston

M Second servo
e /_<<’\ returh spring

Band servo
A 3 ~_r— piston assembly
SAT865H

Apply ATF.

J piston assembly

v
s W . » s
RS A J\%ch =
G Y ~

AATEE5

pistan retainer — | AATB7Y

Band Servo Piston Assembly (Cont’d)

7. Install O-rings to O/D servo piston retainer.
e Apply ATF to O-rings.
e Pay attention to position of each O-ring.

Install O/D servo piston to O/D servo piston retainer.

oo

9. Install band servo piston assembly and 2nd servo return
spring to transmission case.

e Apply ATF to O-ring of band servo piston and transmis-
sion case. _

10. Install O/D servo piston assembly to transmission case.
e Apply ATF to O-ring of band servo piston and transmis-
sion case.

11. Instali O/D servo piston retainer to transmission case.
[(J: 20 - 24 N'm (2 - 2.4 kg-m, 14 - 17 ft-Ib)

AT-279
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. a1

Pinion mate gear

Pinion mate thrust washer

Pinion mate shaft
Lock pin@
Side gear
Side gear thrust washer .

Differential side

bearing

[C) 113 - 127 Nom
/ {11.5 - 13.0 kg-m, B3 - 94 H-lb)
7 )

Differential side bearing adjusting shim

Differential side bearing

Speedometer drive gear
* : Select proper thickness.

CATE>: Apply ATF. SAT452HB

Differential case Final gear

DISASSEMBLY
1. Remove final gear.

SMT505B

2. Press out differential side bearings.
e Be careful not to mix up the right and left bearings.

ST33061000

ST33051001 (J8107-2)

(J22888-D)

3. Remove differential side bearing outer race, and side bear-
ing adjusting shim from transmission case.

KV38105450
{J34286)

SATO10FB
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

4. Remove speedometer drive gear.

Speedometer drive’gear o

E

SAT313DY

LG

5. Drive out pinion mate shaft lock pin.

|
KV32101000 EG
(J25689-A)

F&

GL

SATI04D

6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.

(P&,
RA&
B
INSPECTION
Gear, washer, shaft and case o7
o Check mating surfaces of differential case, side gears and
pinioh mate gears.
e Check washers for wear. BS
Ny S
@ &> SAT544F,
. il
Bearings
e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear. EL
¢ When replacing taper roller bearing, replace outer and
inner race as a set. 10X

SPD715
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REPAIR FOR COMPONENT PARTS

SMT839

-SMTOB7A;

Dial gauge

AAT782

AT 7,

SMTE11A

Final Drive (Cont’d)

ASSEMBLY
1. Attach side gear thrust washers to side gears, then install
pinion mate thrust washers and pinion mate gears in place.

2. Insen pinion mate shaft. _
e When inserting, be careful not to damage pinion mate
thrust washers.

3. Measure clearance between side gear and differential case
with washers following the procedure below:
a. Set Tool and dial indicator on side gear.

b. Move side gear up and down to measure dial indicator
deflection. Always measure indicator deflection on both side
gears.

Clearance between side gear and differential case

with washer:
0.1 - 0.2 mm (0.004 - 0.008 in)

c. If not within specification, adjust clearance by changing
thickness of differential side gear thrust washers.
Differential side gear thrust washers:
Refer to SDS, AT-306.
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

4. Install lock pin.
& Make sure that lock pin is flush with case.

Kv32101000
{J25685-A)
Y
&
SMTE998
. . . LG
5. Install speedometer drive gear on differential case.
e Align the projection of speedometer drive gear with the
groove of differential case. EG
FE
CL
SATI13D
MT

6. Press on differential side bearings.

$T33230000
4 (J25805-01)

AATEB3
53

7. Install final gear and tighten fixing bolts in a crisscross pat-

tern.
[3: 113 - 127 N'm (11.5 - 13.0 kg-m, 83 - 94 ft-lb) ST

SATS546F
A
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ASSEMBLY

Converter housing side
S5T33400001

SAT181FB

SAT182F

-’\‘. ;I’;“ \4 T, - [
'\‘;@fﬁ\\{(@‘\\ e e

=
AeTE et
Parking actuator j /
support (=]
; Quiside .

SAT183F]

SATO39F

SATE70D

Assembly 1

1. Install differential side oil seals on transmission case and
converter housing.

2. Install parking actuator support to transmission case.
e Pay attention to direction of parking actuator support.

3. Install parking pawl on transmission case and fix it with
parking shaft.
4. Install return spring.

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting
shim on transmission case. :
2. Install differential side bearing outer race on converter hous-

ing.
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ASSEMBLY

Dial indicator

Final drive
assembly

Wooden biock

AATEBS

Kv38105450
{J34286)

SATO10FB

Preload gauge -

Preload acapter
Kvag107700

SAT188FD

Adjustment 1 (Cont’d)

3.
4.

@ N o o

Place final drive assembly on transmission case.

Install transmission case on converter housing. Tighten
transmission case fixing bolts to the specified torque. Refer
to AT-212.

Attach dial indicator on differential case at converter hous-
ing side.
Insert Tool into differential side gear from transmission case

side.
Move Tool up and down and measure dial indicator deflec-

tion.
Select proper thickness of differential side bearing adjusting

shim(s).

Suitable shim thickness = Dial indicator deflection

10.
11.

12.
13.

14.

+ Specified bearing preload
Differential side bearing preload adjusting shims:
Refer to SDS, AT-306.

Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Remove converter housing from transmission case.
Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmis-
sion case.

Reinstall differential side bearing outer race and shim(s)
selected from SDS tabie on transmission case.

Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque. Refer to AT-212.

Insert Tool and measure turning torque of final drive assem-
biy.
Turn final drive assembly in both directions several
times to seat bearing rollers correctly.
Turning torque of final drive assembly (New bear-
ing):
0.78 - 1.37 N-m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-lb)
When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torque is close to the specified range.

AT-285

EC
FE
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M

EA,
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RS
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EL
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ASSEMBLY

Adjustment 1 (Cont’d) |
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.

Transmission 5

case Reduction

pinion
gear

SAT332DA
B _ b. Place idler gear bearing on transmission case.
b ¢. Measure dimensions “B” “C” and “D” and calculate dimen-
3 sion “A”.
A=D - (B + C)

“A”: Distance between the surface of idler gear
bearing inner race and the adjusting shim
mating surface of reduction pinion gear.

Transmissian

case ]
Reduction

pinion
gear

SAT333DA

¢ Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.

¢ Measure dimension “B” in at least two places.

Depth gauge

Straightedge ~—

A\
e
e ‘\3\”@
Reduction pinion gear:_\w\l
SAT334DA

e Measure dimension “C” between the surface of idler gear
¢ dier gear bearing /\ bearing inner race and the surface of transmission case.
; Depth e Measure dimension “C” in at least two places.

Straightedge’>t

v Sy

Transmission case.| $° I L T

¢ Measure dimension “D” between the end of reduction pin-
ion gear and the adjusting shim mating surface of reduction
pinion gear.

e Measure dimension “D” in at least two places.

Calculate dimension “A”.
A=D-(B+C)

SAT336DA
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ASSEMBLY
Adjustment 1 (Cont’d)

d. Measure dimension “E” between the end of idler gear and
the idler gear bearing inner race mating surface of idler

gear. @l
e Measure dimension “E” in at least two places.

MA
Idier gear
EM
SAT337D
LG

e. Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E - 0.5 mm (0.020 in)* EC

(* ... Bearing preload)
Reduction pinion gear bearing adjusting shims:
Refer to SDS, AT-307. BE

eL

.
install reduction gear and reduction gear bearing adjusting Wy

. Reduction pinion gear

Press idler gear bearing inner race on idler gear.
Press idler gear on reduction gear.
Press idler gear until idler gear fully contacts adjusting

shim selected in step 2-e on transmission case. .
AT

sun

=>~ ST35271000

Adjusting i 3 X (J26091) shim. EA,
shim Y
Ri&
SAT873DD
BR

6. Tighten idler gear lock nut to the specified torque. Refer to

AT-270.
¢ Lock idler gear with parking pawl when tightening lock 5T
nut.
RS
BY
SAT189F
HA&

7. Measure turning torque of reduction pinion gear.

e When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing EL
rollers correctly.

Turning torque of reduction pinion gear:
0.05 - 0.39 N'm (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-lb) (DX

e [f turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

dler aear - ST31275000
9 (J25765-A)

SAT190FA
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ASSEMBLY

EXCAE)
or more

L 1 (0.09)
/] or more

Unit : mm (in}
SAT699D

T

A

N

Transmission

case

SAT341D)

" SATO35F

Adjustment 1 (Cont’d)

8. After properly adjusting turning torgue, clinch idler gear lock
nut as shown.

OUTPUT SHAFT END PLAY

e Measure clearance between side cover and the end of the
output shaft bearing.

e Select proper thickness of adjusting shim so that clearance
is within specifications.

1. Install bearing retainer for output shaft.

2. install output shaft thrust needle bearing on bearing

retainer.

3. Install output shaft on transmission case.

AT-288



ASSEMBLY
Adjustment 1 (Cont’d)

4. Measure dimensions “Z,” and “f,” at side cover and then
r calculate dimension “A”.
'y ;f e Measure dimension “t,”” and “t,” in at least two places. g
- “A”: Distance between transmission case fitting sur-
face and adjusting shim mating surface.
A=i, -1, t,: Height of gauge A
EM
Gauge
SAT374F
_ o 5. Measure dimensions “f,” and “i¢;” and then calculate L
Straightedge dimension “B”
%{2} e Measure “t,” and “t;” in at least two places. EE
“B”: Distance between the end of output shaft bearing
T outer race and the side cover fitting surface of
R transmission case. FE
& B=t,-1, to: Height of gauge
= LN cL
L 3 e Gauge
R \ﬁ._, ,/ It SATa75F
MT

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 - 0.15 mm (0 - 0.0059 in)
Output shaft end play adjusting shims: EA,
Refer to SDS, AT-308.
7. Install adjusting shim on output shaft bearing.

@Qﬁg) ]!_-!l =k &
- SAT440D
Assembly 2
1. Apply locking sealant (Loctite #518} to transmission case as
Locking shown in illustration. ST
sealant
RS
=)
2. Set side cover on transmission case.
e Apply locking sealant to the mating surface of trans-
mission case. EL
53

SAT442D
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Black side

Needle bearing L
NG o=

SATO33F

..................

A

i

S’

Forward clutch

(D Bearing retainer
@ Edge of forward clutch drum

SAT195F

Assembly 2 (Cont’d)

3.

7.

Tighten side cover fixing bolts to specified torque.

[@: 3.0 - 3.4 N-m (0.31 - 0.35 kg-m, 26.9 - 30.4 in-lb)
Do not mix bolts ® and @®).
Always replace bolts ® as they are self-sealing bolts.

Remove paper rolled around bearing retainer.
Install thrust washer on bearing retainer.

Apply petroleum jelly to thrust washer.

Install forward clutch assembly.

Align teeth of low & reverse brake drive plates before
installing.

Make sure that bearing retainer seal rings are not

spread.
If forward clutch assembly is correctly seated, points
@ and (@) are at almost same level.

Install thrust needle bearing on bearing retainer.

Apply petroleum jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

AT-290
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Overrun clutch hub

SATOQ30F

Rear internal gear

Forward clutch
hub SAT1987

Vo

5
v r ' | i I

Pt | . ——— - .

@ Hook of thrust washer
A T o
- “‘.‘, 2 e

1 ‘l. . "; R \
| s - "

Y

3

SAT199F

carrier

Needle bearing 4 I-V':;:'
Rear planeta ,
P i £ Black side
2T N

0y v 5
Needle bearing ' Eﬂ:’.?’. —=

SATO28F

Assembly 2 (Cont’d)

8.
.

Install overrun clutch hub.
Apply petroleum jelly to thrust washers.
Align teeth of overrun clutch drive plates before install-

ing.

Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and

unlock.
If not shown as illustrated, check installed direction of
forward one-way clutch.

Instali forward clutch hub and rear internal gear assembly.
Align teeth of forward clutch drive plates before install-
ing.

Check that three hooks of thrust washer are correctly
aligned after installing.

. Install rear planetary carrier assembly and rear sun gear

according to the following procedures.
Install needle bearings on rear planetary carrier.

Apply petroleum jelly to needle bearings.
Pay attention to direction of needle bearings.

AT-291

@l
A
EM
L&
EC
FE
GL
(Vi

FA

EL

MO
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ASSEMBLY
Assembly 2 (Cont’d)

Rear sun gear b. Install rear sun gear on rear planetary carrier.
Take care of its direction. ¢ Pay attention to direction of rear sun gear.

X

il

Rear planetary carrier

SATQ27F

c. Install rear planetary carrier on transmission case.

SATO26F]

12. Install thrust needle bearing on front planetary carrier, then
install them together on transmission case.

. s Apply petroleum jelly to thrust needle bearing.
Biack side ¢ Pay attention to direction of thrust needle bearing.

Front planetary
carrier

a

Needte bearing
SAT3BOF

L1 ////t 2 J’F—:‘:— @Fﬁ?nnt gfane’;r

13. Install low and reverse brake piston according to the follow-

ing procedures.
a. Set and align return springs to transmission case gutters as

shown in illustration.

Gutters

%

- b. Set and align piston with retainer.

SAT323F

074 AT-292
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s
Bracket

Band servo
piston stermn

assembfy SAT325F

N, KV31102400
{34285 and

; \./:9#‘? P
S =Snap ring /7 -

Piston and retainer f\—\\\é“\\k'b‘_:ﬂt
assembly &N | Y SAT326FB

Front Low one-way clutch
planetary

SAT206F|

Assembly 2 (Cont’d)

c. Install piston and retainer assembly on the transmission
case.

e Align bracket to specified gutter as indicated in illustra-
tion.

d. Check that each protrusion of piston is correctly set to cor-
responding return spring as follows.

e Push piston and retainer assembly evenly and confirm
they move smoothly.

e If they can not move smoothly, remove piston and
retainer assembly and align return spring correctly as
instructed in step “a”.

e. Push down piston and retainer assembly and install snap
ring. :

14. Install low one-way clutch to front planetary carrier by turn-
ing carrier in the direction of the arrow shown.

AT-293

@l

A

EM

LG

EC

Fz

CL

BR

ST

RS

BT

HA

EL
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Assembly 2 {(Cont’d)

Screwdriver

15. Install snap ring with screwdriver.

e Forward clutch and bearing must be correctly installed
for snap ring to fit into groove of transmission case.

16. Instail needle bearing on transmission case.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

SATO020F

Front sun gear

Bearing race

High clutch hub\@
Needle bearing

17. Install bearing race, needle bearing and high clutch hub on
front sun gear.

e Apply petroleum jelly to needle bearing.
- e Pay attention to direction of needle bearing.

SATO18F

High clutch drum

Needle bearing

High elutch hub

SATO8F

18. Install needle bearing and high clutch drum on high clutch

hub.

19. Install needle bearing on high clutch drum.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

SATO17F

AT-294
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Assembly 2 (Cont’d)

. 20. Remove paper rolled around input shaft.
@ Reverse clutch 21. Install input shaft assembly in reverse clutch.
% ¢ Align teeth of reverse clutch drive plates before install- g
T ing.
MA
El
SATO16F
S 22. Install reverse clutch assembly on transmission case. L
] Input shaft assembly e Align teeth of high ciutch drive plates before installing.
EC
FE
&
SATO15F
MT

Adjustment 2

When any parts listed below are replaced, adjust total end play
and reverse clutch end play. AT

Part name Total end play Reverse cluich
end play EA
Transmission case *
Overrun clutch hub ® ) RA
Rear intemal gear ) ®
Rear planetary carrier ® ®
Rear sun gear ® * BR
Front ptanetary carrier ® ®
Front sun gear . ™ ST
High cluteh hub L ]
High clutch drum ] ] Rg
Qil pump cover ] ®
Reverse clutch drum — .
BT
HA
Oil pump TOTAL END PLAY
1. Adjust total end play “T,”.
: EL
! ’
| ; jBearing race
| Needle UDX
T bearing
High clutch drum
Reverse clutch drum
SAT213F
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Gauging plunger
(J34291-25)

SAT215FA

drum

N
Feeler gauge
¥

Needle bearing
oy
SAT216F

Reverse clutch drum

i

SAT218F

(J34291)

Gauging cylinder

SAT219FA

Adjustment 2 (Cont’d)

a.

With original bearing race installed, place Tool onto oil
pump. The long ends of legs should be placed firmly on
machined surface of oil pump assembly. The gauging cytin-
der shouid rest on top of bearing race. Lock gauging cylin-
der in place with set screw.

Install gauging plunger into cylinder.

With needle bearing installed on high clutch drum, place
Tool legs on machined surface of transmission case (with
gasket). Then allow plunger to rest on needle bearing.
Measure gap between cylinder and plunger. This measure-
ment should give exact total end play.
Total end play “T,":
0.25 - 0.55 mm (0.0098 - 0.0217 in)
If end play is out of specification, decrease or increase
thickness of bearing race as necessary.
Available bearing race:
Refer to SDS, AT-309.

Adjust reverse clutch drum end play “T,".

a. Place Tool on machined surface of transmission case (with

gasket). Then allow gauging cylinder to rest on reverse
clutch drum. Lock cylinder in place with set screw.

AT-296
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Adjustment 2 (Cont’d)

b. Install gauging plunger into ¢ylinder.

c. With original thrust washer installed on oil pump, place Tool
legs onto machined surface of oil pump assembly. Then @l
allow plunger to rest on thrust washer.

d. Measure gap between cylinder and plunger with feeler
gauge. This measurement should give exact reverse clutch MA

Gauging plunger drum end play.

(434290-6) Reverse clutch drum end play “T,"”:
0.55 - 0.90 mm (0.0217 - 0.0354 in) e
e |f end play is out of specification, decrease or increase
SAT314F thickness of thrust washer as necessary.
Available thrust washer: e
Refer to SDS, AT-308.
EG
FE
; €L
Cil pump Thrust washer
SAT221F
MIT

Brake band Assembly 3

1. Install anchor end pin and lock nut on transmission case.

2. Place brake band on outside of reverse clutch drum.
Tighten anchor end pin just enough so that brake band is
evenly fitted on reverse clutch drum.

FA
RA
SATT96F,
3. Place bearing race selected in total end play adjustment BR
Bearing race step on oil pump cover.
Thrust .washer e Apply petroleum jelly to bearing race. 8T
O 4. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.
e Apply petroleum jelly to thrust washer. RS
BT
SATM3F
IRl
: Oil pump 5. Install oil pump assembly, baffle plate and gasket on trans-
? assZmbly mission case.
6. Tighten oil pump fixing bolts to the specified torque. EL
ﬂ@z’r\;

-

" SATO2F
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SAT230FA

Assembly 3 (Cont’d)

7. Instali O-ring to input shaft.
e Apply ATF to O-ring.

8. Adjust brake band.
a. Tighten anchor end pin to the specified torque.
Anchor end pin:
: 3.9-59Nm (0.4 -0.6 kg-m, 35 - 52 in-lb)
b. Back off anchor end pin two and a half turns.
c. While hoiding anchor end pin, tighten lock nut.

Lock nut:
(0 : 31-36 Nm (3.2 - 3.7 kg-m, 23 - 27 ft-Ib)

9. Apply compressed air to oil holes of transmission case and

check operation of brake band.

10. Install final drive assembly on transmission case.

11. Install oil tube on converter housing.

AT-298



ASSEMBLY
Assembly 3 (Cont’d)

12. Install O-ring on differential oil port of transmission case.

S : _ "

\d\F S _{r_&_:/\b

N T8, =)

()wézf ‘*’353.“.@%%3 4 E
[N TN _)'\ /\/I‘\rﬂ::", ‘ﬂ-..lr—-

Wob /0L AT

SAT235F]

. 3-5(0.42 - 0.20) 13. Install converter housing on transmission case. Le
-— e Apply locking sealant (Loctite #518) to mating surface
© = -@ of converter housing. Ee
O

Locki -
soslant FE
GL

4 (016 1.5 (0.059) dia. Unit: mm (in)
(0.16) SATa71H

T

A,
R
SATO08F
. BR
14. Install accumulator piston.
Servo release. ND accumulator a. Check contact surface of accumulator piston for damage.
accumulator piston piston ST
RS
BT
Contact
surface SATAOBDA "
B
b. Install O-rings on accumulator piston.
N-D accumulator .
piston e Apply ATF to O-rings.
Servo release @ Accumulator piston O-rings: EL
accumulator N Refer to SDS, AT-308.
piston - H@X

-
O

SAT236FA
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N-D

Return accumulator
spring  piston el

Serve release

accumulator Returp
piston spring

EERd ——
X RSO

~ = LT O .
T \Aﬁﬁr"ﬂ

Lip seals >
(4 pieces)

&

L & R ail tube

SATBE2ZHA

SATOO5F,

AN
> saTo9A)

Assembly 3 (Cont’d)

C.

15.

16.

D

Install accumulator pistons and return springs on transmis-
sion case.
Apply ATF to inner surface of transmission case.
Return springs:
Refer to SDS, AT-308.

Instail lip seals for band servo oil holes on transmission
case.
Apply petrofeum jelly to lip seals.

install L & R oil tube and oil sleave,
: §-7 N'm (0.5 - 0.7 kg-m, 43 - 61 in-lb)

. Install control valve assembly.

Insert manual valve into control valve assembly.
Apply ATF to manual valve.

Set manual shaft in Neutral position.
Install control valve assembly on transmission case while
aligning manual valve with manual plate.
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ASSEMBLY
Assembly 3 (Cont’d)

d. Pass solenoid harness through transmission case and
install terminal body on transmission case by pushing it.
_ Stopper ring e. Install stopper ring to terminal body. @

A
@ r \
-
4 [ER
@i \\ I Termir:aI%J Q.
i { body SAT416D
f. Tighten bolts ), ® and @ . L&
° Unit: mm {in} Bolt length, number and location:
5 bholts ¢ = 40 (1.57)
© 6bolts § = 33 (1.30) Boit O ® @ E®
@ 2bolis ¢ = 435(1.713)
- o . 40.0 33.0 435
E:l}:&uﬁ Bolt length “¢ @E 2 mm (in) 1575 | (1209 | (1.719) FE
Number of bolts 5 6 2 GL
MT
A
RA
SATO0MF
B
18. Install oil pan. B
a. Aftach a magnet to oil pan.
b. Install new oil pan gasket on transmission case. &T
¢. Install oil pan on transmission case.
e Always replace oil pan bolts as they are self-sealing
bolts. RS
e Tighten four bolts in a criss-cross pattern to prevent
dislocation of gasket. BT
d. Tighten oil pan bolts and drain piug to the specified torque.
Refer to AT-214.
HA

19. Install park/neutral position (PNP) switch.

a. Set manual shaft in “P” position.

b. Temporarily install park/neutral position (PNP) swiich on [
manual shaft.

c. Move selector lever to “N” position.

Contrgl cable
o -——

! / \«“@

SAT033J
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Assembly 3 (Cont’d)

Pin 4 mm {0.16 in) dia. d.
1)
. 2)
If -
/—\\./,—-"\ e.
Manual shafi
— N/ f
—NgS |
e
—— /F'NP switch
i / AAT4EDA
[y — 20
' Oil charging pipe )
- ;'g gppl! 1\ — Washer
O-ring ‘E . Oil cooler
Washer % % tube
SAT411HA,
21
a.
®
L
SAT428DA
b.
C.
SAT430D

Use a 4 mm (0.16 in) pin for this adjustment.

Insert the pin straight into the manual shaft adjustment hole.
Rotate park/neutral position (PNP) switch until the pin can
also be inserted straight into hole in park/neutral position
(PNP) switch. -

Tighten park/neutral position (PNP) switch fixing bolts.
Refer to AT-214.

Remove pin from adjustment hole after adjusting park/
neutral position (PNP) switch.

Instali oil charging pipe and oil cooler tube to transmission
case.

. Install torque converter.

Pour ATF into torque converer.
Approximately 1 liter (1-1/8 US qt, 7/8 Imp qt) of fluid is
required for a new torque converter.
When reusing old torque converter, add the same

amount of fluid as was drained.

Install torque converter while aligning notches of torque
converter with notches of oil pump.

Measure distance “A” to check that torque converter is in
proper position.
Distance A: 19 mm (0.75 in) or more
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine KA24DE @
Automatic transaxie model RE4F04A
Automatic transaxle assembly
Model code number 80LO1 WA
Transaxle gear ratio
1st 2.785 El
2nd 1.545
3rd 1.000 ﬂ_-.@
4th 0.694
Reverse 2.272
Final drive 3.619 EC
Nissan Matic D (Continental
U.S. and Alaska) or Genuine EE

Recommended fluid Nissan Automatic

Transmission Fluid (Canada)*

Fluid capacity £{US gt, Imp qt) 9.4 (10, 8-1/4) @-L

*: Refer to MA section {“Fluids and Lubricants”, “RECOMMENDED
FLUIDS AND LUBRICANTS™).

T

Specifications and Adjustments

SHIFT SCHEDULE
Vehicle speed when shifting gears

)
Throttle ) Vehicle speed km/h (MPH) A
s Shift pattern
position D, - D, D, - D, D, - D, D, - D, Dy — D D, > D, 1, =1,
57 - 65 107 - 115 167 - 175 163 - 171 97 - 105 41 - 49 57 - 65
Full throtte Comort (35 - 40) (®6-71) | (104-109) | (101-108) | {60 - 65) (25 - 30) (35 - 40)
33 - 41 60 - 68 141 - 149 85 - 103 40 - 48 5-13 57 - 65
Hai throttle Comfort (21 - 25) (37 - 42) (88 - 93) (59 - 64) (25 - 30) 3-8) (35 - 40) BE
Vehicle speed when performing lock-up -
Vehicle speed km/h (MPH)
Throttle position Shift pattern /D switch Gear position
Lock-up ON Lock-up OFF
ON D, 95 - 103 (59 - 64) 61 - 69 (38 - 43) RS
2/8 Comfort
OFF D, 86 - 94 (53 - 58) 83-91 (52 - 57)
BT
STALL REVOLUTION LINE PRESSURE
Engine Stall re\:slution Engine speed Line pressure kPa (kg/em?, psi) HA
P rpm D, 2 and 1 positions R position
KA24DE 2,150 - 2,450 Idie 500 {5.1, 73) 775 (7.9, 112) EL
Stall 1,236 (12.8, 179) 1,922 (19.6, 279)
I3
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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)
Item
Parts
Part No. Free length Quter diameter
Pilot vatve spring 31742-80L05 36.0 (1.417) 8.1 (0.319)
1-2 accumulator valve spring 31742-80L06 20.5 (0.807) 7.0 (0.276)
@ 1-2 accumulator piston spring 31742-80L07 48.25 (1.939) 19.6 (0.772)
Upper body @ 1st reducing valve spring 31742-80L08 27.0 (1.063) 7.0 (0.278)
Cvarrun clutch reducing valve spring 31742-80L09 37.5 (1.476) 6.9 (0.272)
@ Torgue converter relief valve spring 31742-80L10 31.0 (1.220) 9.0 (0.354)
@ Torque converter clutch control valva spring 31742-80L11 39.5 (1.555) 11.0 (0.433)
@ Pressure regulator valve spring 31742-80L01 45.0 (1.772) 15.0 (0.591)
@ Overrun clutch control valve spring 31762-80L00 21.7 (0.854) 7.0 (0.276}
@ Accumulator control valve spring 31742-80L02 22.0 {0.866) 6.5 (0.256)
@ Shift valve A spring 31762-80L00 21.7 (0.854) 7.0 {0.276)
Lower body @2 | shift valve B spring 31762-80L00 21.7 (0.854) 7.0 (0.276)
@ 31742-80L03 30.5 (1.201) 9.8 (0.386)
Pressure modifier valve spring
@ 31742-80L04 32.0 (1.260) 6.9 {0.272)
Plug spring 31742-80L00 17.0 (0.669) 10.7 (0.421)
— 31742-80L12 17.02 (0.6701) 8.0 (0.315)

Oil cooler relief valve spring
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

CLUTCHES AND BRAKES

Forward clutch

Number of drive plates

Reverse clutch
Number of drive plaies 2
Number of driven plates 2
Drive plate thickness
ram {in)
Standard 1.6 (0.063)
Allowable limit 1.4 {0.055)
Clearance mm {in)
Standard 0.5 - 0.8 (0.020 - 0.031)
Allowable limit 1.2 (0.047)
ThICkn.BSS Part number
mm {in}
6.6 (0.260) 31537-80L00
Thickness of retaining 6.8 {0.268) 31537-80L01
plates 7.0 {0.276) 31537-80L02
7.2 {0.283) 31537-80L03
7.4 {0.291) 31537-80L04
7.6 {0.299) 31537-80L05
7.8 {0.307) 31537-80L06
High clutch
Number of drive plates 3
Number of driven plates 7+1
Drive plate thickness
mm (in)
Standard 1.6 (0.083)
Allowable limit 1.4 (0.055)
Clearance mm (in)
Standard 1.8 - 2.2 (0.071 - 0.087)
Allowable limit 2.8 (0.110}
Thickn.ess Part number
mm (in}
Thickness of retaining 3.2 (0.128) 31537-80L20

plates

3.4 (0.134) 31537-80L21
3.6 (0.142) 31537-80L22
3.8 (0.150) 31537-80L23
4.0 (0.157) 31537-80L24

Nurnber of driven plates 5
Drive plate thickness
mm {in)
Standard 1.8 {(0.063)
Adlowable limit 1.4 (0.055)
Clearance mm {in}
Standard 0.45 - 0.85 (0.0177 - 0.0335)
Allowable limit 1.85 (0.0728)
Thickn_e s Part number
mm {in)
3.6 (0.142) 31537-80L12
3.8 (0.150) 31537-80L13
Thickness of retaining plates 4.0 {0.157) 31537-80L14
4.2 (0.165) 31537-80L15
4.4 (0.173) 315637-80.16
3.4 (0.134) 31537-80L17
3.2 (0.126} 31537-80L18
Nurnber of drive plates 3
Number of driven plates 5
Drive plate thickness
mm {in)
Standard 1.6 (0.063)
Allowable fimit 1.4 (0.055)
Clearance mm (in)
Standard 0.7 - 1.1 (0.028 - 0.043)
Allowable limit 1.7 (0.067)
Thfckn.e 88 Part number
mm (in)
3.0 (0.118) 31537-80L07
Thickness of retaining plates 3.2 (0.126) 31537-80L08
3.4 (0.134) 31537-80L09
3.6 (0.142) 31537-80L10
3.8 (0.150} 31537-80L11

AT-305
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

] Low & reverse brake ] Bearlng preload
Number of drive plates 6 Differential side bearing . 0.05 - 0.08 (0.0020 - 0.0035)
preload mm (in}
Number of driven plates 6
Drive plate thickness
mm {in) Turning torque
Standard 1.8 (0.071) Turning torque of final drive
Allowable limit 1.6 (0.063) assembly (New bearing) 0.78 - 1.37 (8.0 - 14.0, 6.9 - 12.2)
- N-m (kg-cm, in-Ib)
Clearance mm {in}
Standard 1.7 - 2.1 (0.067 - 0.083 . . - -
‘ ) Differential side bearing preload
Allowable limit 3.3 {(0.130) adjusting shims
Thickness Part number i i
mm (in) Thickness mm (in) Part number
2.0 (0.079) 31667-80L00 0.48 (0.0189) 31438-80X00
z-i Eg-ggg glgg:ggtg; 0.52 {0.0205) 31438-80X01
Thickness of retaining plates Sl B
9P 2.6 (0.102) 31667-80L03 0.56 (0.0220) 31438-80X02
2.8 (0.110) 31667-80L.04 ~
20 (0.118) 166750105 0.60 {0.0236) 31438-80X03
3.2 (0.126) 31667-80L06 0.64 (0.0252) 31438-80X04
34 (0134 31667-80L07 0.68 (0.0268) 31438-80X05
Brake band 0.72 (0.0283) 31438-80X06
Anchor end pin tightening
torque 3.9-59 (0.4- 0.6, 85 - 52) 0.76 (0.0299) 51438-80%07
N-m (kg-m, in-Ib) 0.80 (0.0315) 31438-80X08
Number of retuming revolu- 55 0.84 {0.0331} 31438-80X09
tions for anchor end pin ’
0.88 {0.0346) 31438-80X10
Lock nut tightening torque
i N.mg(kgr_qm, | 31-%60@2-37.23-27) 0.92 (0.0362) 31438-80X 11
Clutch and brake return springs
FINAL DRIVE Unit: mm (i)
Differential side gear clearance Parts Part number Free length Quter diameter
Clearance between side gear and Forward clutch
differential case with washer 0.1 - 0.2 (0.004 - 0.008) {Overrun clutch) | 31505 80LO0 | 21.4 (0.843) 10.3 (0.40€)
mm {in) (22 pes)
High clutch
(12 pos) 31505 80L02 |  22.5 (0.886) 10.8 (0.425)
Differential side gear thrust washers
g t?;r(:‘(gf"i':)e 31505 BOLO1 | 24.1 (0.949) 6.6 {0.260)
Thickness mm (i) Part number P
0.75 (0.0285) 38424-81X00
0.80 (0.0315) 38424-81X01
0.85 {0.0335) 38424-81X02
0.90 (0.0354) 38424-81X03
0.95 (0.0374) 38424-81X04
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SERVICE DATA AND SPECIFICATIONS (SDS)

PLANETARY CARRIER AND OIL PUMP

Specifications and Adjustments (Cont’d)

Pianatary carrier

Clearance betwaen
planetary carrier and
pinion washer

mm (in)

Standard

Allowable limit

Turning torque

REDUCTION PINION GEAR

Tuming torque of reduction pinion gear
N'm (kg-cm, in-Ib)

0.05 - 0.3%
(0.5-4.0, 043 - 3.47)

0.20 - 0.70 (0.0079 - 0.0276)

0.80 (0.0315) shims

Reduction pinion gear bearing adjusting

Cil pump side clear-
ance

Thickness mm (in)

Part number

4.50 {0.1772)

0.030 - 0.050 {0.0012 - 0.0020) 4.52 (0.1780)

mm {in) 4.54 (0.1787)
Inner gear 4.56 (0.1795)
_ 4,58 (0.1803)
T:;fnk?;?s Part number 4.60 (0.1811)
4.62 (0.1819)
11.99 -12.0 4.64 (0.1827)
(0.4720 - 31346-80L00 4.66 (0.1835)
0.4724) 4.68 (0.1843)
11.(9)?4;11; Rele] 4.70 (0.1850)
(0'4720)- 31346-80L01 4.72 {0.1858)
e

(0.4713 - e

31346-80L02

Thickness of inner 0.4717) :';g Eg':ggg;

gears and outer gears ’ .
Outer gear 4.82 (0.1898)
Thickness Part number 4.84 (0.1908)
mm {in) 4.86 {0.1913)
11.99-120 4.88 (0.1921)
(0.4720 - ! 4.90 (0.1929)
0.4724) 31347-80L00 4.92 (0.1937)
11.98 - 11.99 4.94 (0.1945)
(0.4717 - 4.96 (0.1953)

31347-B0OLO1

0.4720) 4.98 (0.1961)
11-37;;11; 98 5.00 {0.1969)
(0' pilsy 31347-80L02 5.02 (0.1976)
: 5.04 (0.1984)
Clearance between oil 5.06 (0.1992)
pump housing and 5.08 (0.2000)
outer gear . 5.10 (0.2008)
mmm {in) 5.12 {0.2018)
Standard 0.111 - 0.181 {0.0044 - 0.0071} 5.14 (0.2024)

Allowable limit

5.16 (0.2031}

0.181 (0.0071) 18 (0.2036)

Oil pump cover seal
fing clearance
mm (in)

Standard

Allowable limit

5.20 (0.2047)
5.22 (0.2055)
5.24 {0.2063)
5.26 (0.2071)
5.28 (0.2079)
5.30 (0.2087)

0.10 - 0.25 (0.0039 - 0.0098)
0.25 (0.0098)

INPUT SHAFT

5.32 (0.2094)
5.34 {0.2102)
5.36 (0.2110)

Input shaft seal ring clearance

mm (in)

Standard

Allowable limit

5.38 (0.2118)
5.40 (0.2126)
5.42 (0.2134)
5.44 (0.2142)
5.46 (0.2150)
5.48 (0.2157)

0.08 - 0.23 (0.0031 -~ 0.0091)
0.23 (0.0091}

5.50 {0.2165)
5.52 {0.2173)
5.54 (0.2181)
5.56 (0.2189)

31439-83X00
31439-83X01
31439-83X02
31439-83X03
31439-83X04
31439-83X05
31439-83X06
31438-83X07
31439-83X08
31439-83X09
31439-83X10
31439-83X11
31439-83X12
31438-83X13
31439-83X14
31439-83X15
31439-83X16
31439-83X17
31439-83X18
31438-83X19
31439-83X20
31438-83X21
31439-83X22
31439-83X23
31439-83X24
31439-81X00
31438-81X01

31438-81X02
31439-81X03
31438-81X04
31439-81X05
31439-81X06
31435-81X07
31439-81X08
31439-81X09
31439-81X10
31439-81X11

31439-81X12
31439-81X13
31439-81X14
31439-81X15
31430-81X16
31438-81X17
31439-81X18
31438-81X18
31439-81X20
31439-81X21

31438-81X22
31438-81X23
31439-81X24
31439-81X48
31439-81X47
31439-81X48
31439-81X49

AT-307
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

5.58 (0.2197)
5.60 {0.2205)
5.82 (0.2213)
5.64 (0.2220)
5.66 (0.2228)
5.68 (0.2236)
5.70 (0.2244)
5.72 (0.2252)
5.74 (0.2260)
5.76 (0.2268)
5.78 (0.2276)
5.80 {0.2283)
5.82 (0.2291)
5.84 (0.2299)
5.86 (0.2307)
5.88 (0.2315)
5.90 (0.2323)
5.92 (0.2331)
5.94 (0.2339)
5.96 (0.2348)
5.98 (0.2354)
6.00 {0.2362)

31439-81X60

Return spring

REVERSE CLUTCH DRUM END PLAY

Reverse clutch drum end play

(T")

mm {in)

Thrust washers for adjusting reverse

clutch drum end play

Thickness mm (in)

0.80 {0.0315)
0.95 (0.0374)
1.10 (0.0433)
1.25 (0.0492)
1.40 (0.0551)
1.55 (0.0610)
1.70 {0.0669)
1.85 {0.0728)

31508-80X13

31439-81X61 Unit: mm {in)
31439-81X62 Accumulator Part number Free length QOuter diameter
31439-81X63 I
31439-81X64 aS:;‘“:n'?a‘f:fe 31605 80L02 | 525 (2.067) | 20.4 (0.803)
31439-81X65 umu
31439-81X66 N-D accumulator | 31605 801.03 | 43.5(1.713) 28.0 (1.102)
31439-81X67
31439-81X68
31439-81X69 BAND SERVO
31439-81X70
31439-81X71 Return spring
31439-81X73
31439-81X74 Return spring Part number Free length Quter diameter
31439-81X75 2nd servo return
31439-81X76 spring 31605 80L00 32.5 (1.280) 25.9 (1.020)
31439-81X77 O/D servo
31439-81X78 retum spring 31605 80LO1 31.0 {1.220) 21.7 {0.854)
31439-81X79
31439-81X80
31439-81X81

REMOVAL AND INSTALLATION

Unit: mm (in)
Distance between end of con-
verter housing and torque con- 18 (0.75}
0.55 - 0.80 (0.06217 - 0.0354) verter

OUTPUT SHAFT

Seal ring clearance

Qutput shaft seal ring clearance
Part number mm (in)
31508-80X13 Standard 0.10 - 0.28
31508-80X14 (0.0033 - 0.0098)
31508-80X15 Allowable limit 0.25 (0.0098)
31508-80X16
31508-80X17 End play
31508-80X18 Output shaft end play mm (in) 0-0.15 (0 - 0.0059)

31508-80X20

Output shaft end play

adjusting shims

Thickness mm (in)

Part number

ACCUMULATOR
0.80 (0.0315) 31438-80X60
O-ring 0.84 (0.0331) 31438-80X61
‘ Unit: mm (in) 0.88 (0.0346) 31438-80X62
i 0.92 (0.0362) 31438-80X63
Part Inner bart Inner 0.96 (0.0378) 31438-80X64
Accumulator ab diameter ab diameter 1.00 (0.0394} 31438-80X55
numoer (Small) number (Large) 1.04 (0.0409) 31438-80X66
1.08 (0.0425) 31438-80X67
Servo 31526 31526 1.12 (0.0441) 31438-80X68
release sixoz | 2890089 | v, | 442(1.740) 1,16 (0.0457) 31438-80X69
accumulator 1.20 (0.0472) 31438-80X70

N-D 31526 31672
accumulator 31X08 34.6 (1.362) 21X00 334 (1.551)



SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)
BEARING RETAINER TOTAL END PLAY

Seal ring clearance Total end play {“T,™) mm (in){ 0.25 - 0.55 {0.0098 - 0.0217)
Bearing retainer seal ring clearance Bearing race for adjusting total end play &
i
m () Thickness mm (in) Part number
0.10 - 0.30
Standard (0.0039 - 0.0118) 0.8 (0.031) 31435-80X00 MA
Allowable limit 0.30 (0.0118) 1.0 (0.039) 31435-80X01
1.2 (0.047) 31435-80X02 ER
1.4 (0.055) 31435-80X03
1.6 {0.063) 31435-80X04 LC
1.8 (0.071) 31435-80X05
2.0 {0.079) 31435-80X06
0.9 (0.035) 31435-80X08 EG
1.1 {0.043) 31435-80X10
1.3 {0.051} 31435-80X11 FE
1.5 (0.059) 31435-80X12
1.7 (0.067 31435-80X13
( ) GL
1.9 {0.075) 31435-80X14
(i
FA
R
BR
8T
RS
BT
HA
EL
iy
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