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CO NTE NTS (Cont’d.)

When you read wiring diagrams:

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

e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNO-

SIS FOR AN ELECTRICAL INCIDENT”.
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

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

tems bTe Reference ore ltems Reference
(CONSULT screen terms) | g CONSULT page CONSULT ECM*{ |{CONSULT screen terms) page
GST*2 GST*2

AT 18T GR FNCTN 1103 PO731 AT-986 PO705 1101 PNP SW/CIRC AT-81

AT 2ND GR FNCTN 1104 P0732 AT-102 PO710 1208 ATF TEMP SEN/CIRC AT-85
AT 3RD GR FNCTN 1105 P0733 AT-107 PO720 1102 VEH SPD SEN/CIR AT*4 AT-89
AT 4TH GR FNCTN 1106 PO734 AT-112 PO725 1207 ENGINE SPEED SIG AT-93
A/T TCC 3/V FNCTN 1107 PO744 AT-124 PO731 1103 A/T 18T GR FNCTN AT-96
ATF TEMP SEN/CIRC 1208 PO710¢ AT-85 PG732 1104 A/T 2ND GR FNCTN AT-102
ENGINE SPEED SIG 1207 P0O725 AT-93 PO733 1105 A/T 3RD GR FNCTN AT-107
L/PRESS SOL/CIRC 1205 PQO745 AT-131 P0O734 1108 A/T 4TH GR FNCTN AT-112
O/R CLTCH SCL/CIRC 1203 P1760 AT-150 P0740 1204 TCC SOLEMOID/CIRC AT-120
PNP SW/CIRC 1101 PO705 AT-81 PO744 1107 AT TCC S/V FNCTN AT-124
SFT S0OL A/CIRC*3 1108 PO750 AT-135 PQ745 12056 L/PRESS SOL/CIRC AT-131
SFT SOL B/CIRG*3 1201 PO755 AT-139 PO750 1108 SFT S0OL A/CIRG*3 AT-135
TP SEN/CIRC A/T*3 1206 P1705 AT-143 P0O755 1201 SFT SCOL B/CIRC*3 AT-139
TCC SOLENQID/CIRC 1204 PO740 AT-120 P1705 1208 TP SEN/CIRC A/T*3 AT-143
VEH SPD SEN/CIR AT*4 1102 PQ720 AT-89 P1760 1203 O/R CLTCH SOL/CIRC AT-150

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

these numbers are controiled by NISSAN.

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

nates.

*4; The MIL illuminates when both the “Revolution sensor

signal” and the “Vehicle speed sensor signal” meet the

fail-safe condition at the same time.
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PRECAUTIONS AND PREPARATION

Precautions For Supplemental Restraint
System (SRS) “AIR BAG”

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 hamess and spiral cable. informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

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

Precautions for On Board Diagnostics (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:

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

Be sure to connect and lock the connectors securely after work. A loose (unlocked) 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.)

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 CON-
NECTOR”).

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

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

Be sure to erase the unnecessary malfunction information (repairs completed) from the TCM
(Transmission Control Module) or ECM before returning the vehicle to the customer.
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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-76.)

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

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

AT-4



PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

Before proceeding with disassembly, thoroughiy clean the outside of the transaxle. It is important to

prevent the internal parts from becoming contaminated by dirt or other foreign matter.

e Disassembly should be done in a clean work area.

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.

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

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

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

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

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

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

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

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

e After overhaul, refill the transaxle with new ATF.

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

torque converter and ATF cooling system.

Always follow the procedures under “Changing A/T Fluid” in the MA section when changing A/T fluid.

Service Notice or Precautions

FAIL-SAFE
The TCM has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even if a
major electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of “17, “2” or “D”.
The customer may complain of sluggish or poor acceleration.
When the ignition key is turned “ON” following Fail-Safe operation, O/D OFF indicator lamp blinks for
about 8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”, refer to AT-49.)
Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions
(such as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the
ignition key “OFF” for 5 seconds, then “ON".
The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared.
The customer may resume normal driving conditions.
Always follow the “WORK FLOW” (Refer to AT-57).
The SELF-DIAGNOSIS results will be as follows:
The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution
sensor.
During the next SELF-DIAGNQSIS, performed after checking the sensor, no damages will be indi-
cated.

TORQUE CONVERTER SERVICE

The torque convenrter should be replaced under any of the foliowmg conditions:
e Exiernal 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 cocler lines.

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

Vehicle has TCC shudder andfor 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 antifreeze.
Internal failure of stator roller clutch.

® Heavy clutch debris due to overheating {(blue conventer).

AT-5
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PRECAUTIONS AND PREPARATION

Service Notice or Precautions (Cont’d)

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

The torque converter shouid 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 ciutch
plate lining material in unit and inside the fluid fiiter.

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

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

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

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

The following self-diagnostic items can be detected using ECM self- dlagnostlc 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 CONNEC-
TOR".

728
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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
(Kent-Moore No.)
Tool name

Description

(J34301-C)

Qil pressure gauge set

(@) (J34301-1)
QOil pressure gauge

(2) (J34301-2)
Hoses

(3) (J34298)
Adapter

@ (34282-2)
Adapter

(&) (790-301-1230-A)
60° Adapter

® (J34301-15)
Square socket

Measuring line pressure and governor pres-
sure

AATEDE
KV31103000 installing differential oil seal
{J38982) {Use with ST35325000.)
Drift
MK
a: 59 mm (2.32 in) dia.
NT105 b: 49 mm (1.93 in) dia.
ST35325000 Installing differential oil seal
«( - ) {Use with KV31103000.)
Drift
a: 215 mm (8.46 in)
b: 25 mm (0.98 in) dia.
NT417 ¢: M12 x 1.5P
KV38107700 ® Measuring turning torque of final drive
(J39027) assembly
Preload adapter ® Measuring clearance between side gear
and differential case with washer
® Selecting differential side bearing adjusting
shim
NTO87
KV31103200 Removing and installing clutch return spring
(J34285-A and
J34285-87)
Clutch spring compressor
@ a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 in)
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description
Tool name
ST23540000 Removing and installing parking red plate,
(J25689-A) b manual plate and differential pinion mate
Pin punch & shaft retaining pins
a: 2.3 mm (0.091 In) dia.
NT442 b: 4 mm (0.16 in) dia.
KV32101000 Installing throttle lever and manual shaft
(J25689-A) a retaining pins
Pin punch
NT410 a: 4 mm (0.16 in) dia.
$T25710000 Aligning greove of manual shaft and hole of
( — ) a transmission case
Pin punch
NT410 a: 2 mm {0.08 in) dia.
S5T330638001 d Removing differential side bearing inner race
(J22888-D) p
Differential side bearing
puller set
(1) s733051001
(J22888-D) a: 39 mm (1.54 in) dia.
Puller b: 29.5 mm {1.161 in) dia.
(2) sT33061000 c: 130 mm (5.12 in}
(J8107-2) d: 135 mm (5.31 in)
Adapter AMT153 e: 120 mm (4.72 in)
KV38105450 ® Removing idler gear bearing outer race
(J34286) ® Removing differential side oil seals
Pufler ® Removing differential side bearing outer
race _
® Removing needle bearing from bearing
retainer
-a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
$T727180001 ® Removing idler gear
(J25726-A)
Puller
a: 100 mm (3.94 in)
b: 110 mm (4.33 In}
NT424 c: M8 x 1.25P
ST30031000 Removing reduction gear bearing inner race
(J22012-1)
Puller
a: 90 mm (3.54 in) dia.
NT411 b: 50 mm {1.97 in) dia.
730
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PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.) Description
Tool name Gl

ST35272000 : @ |nstalfing reduction gear bearing inner race

(J26092) ® |nstalling idler gear bearing inner race MA
Drift -
N E

a: 72 mm (2.83 in) dia.

NT426 b: 35.5 mm (1.398 in) dia.
8T37830000 Installing idler gear bearing outer race Le
( =)
Drift EC
a: 62 mm (2.44 in) dia.
NT427 b: 39 mm (1.54 in) dia. FE
ST35321000 b Installing output shaft bearing
( =) F'"l GL
Drift "
a . a: 49 mm (1.93 in) dia. BT
NTO73 b: 41 mm (1.61 In) dia.
$T30633000 b installing differential side bearing outer race
- L
Drift "
. / fFA
2 a: 67 mm (2.64 in) dia.
NT073 b: 49 mm (1.93 in) dia. RA
§T35271000 ® instailing idler gear
(J26091)
Drift
a: 72 mm (2.83 in) dia. &T
NTH5 b: 63 mm {2.48 in) dia.
ST33400001 #® Installing oil pump housing ail seal
(J26082) RS
Drift
. BT
a: 60 mm (2.36 in) dia.
NT115 b: 47 mm (1,85 in) dia.
A
EL
DX
731
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

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

= AT-10



OVERALL SYSTEM

A/T Electrical Parts Location

: o : Overdrive control switch @i
e oo | L PN s oo i
and throttle position switc;h
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/ s (Transmission
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FA
BR
ST
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e Y HA
“7— Revolution sensor :
- hamess connector
EL
DX
Park/nautral position Sc;lenoid valve
{PNP) switch harness connector
AATA53A
733
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OVERALL SYSTEM

Wiring Diagram —-A/T-
AT-A/T-01

mmmm : Detectable line for DTC
= : Non-detectable line for DTC

IGNITION SWITCH
BATTERY ON or START
¥ ! ] FUSE
% 10A 75A 7.54 EJIFI%CK Refer to “EL-POWER'.
7] [&]
r : @B,
M77
||£K][ !|1N|| ||135]| ||5\»|” (T2
P SB  SB G
—
P SB  SB
||23 |] |I 4 || || 9 ||
IGN
TCM MEQABHY VIGN VIG
(TRANSMISSION
CONTROL
MQDULE)
CONSULT  CONSULT  CONSULT
DATA DATA DATA
GND GND IN{RX) CLK OUT(TX)
|| || ||28|| ||29|[ |30|'
B B ae } aw 4 GY/L § G
I ‘ 1 [91 2 | [71
DATA LINK
| CONNECTOR
B EgRSULT
N
F28
B
| L& |
B
i
1 I 1 i I
B B B B B
L L =+ L L
F18
=t 'tmm
1B IAANIREENREDER @23242526272829303132333435
[<] (M)
I:E5!91011121314 5]16]7]8] |16]17]18]15]2021 [22 363?3839404142434445464748? H.S.
1]2]2 56
7|89 10]11]12]13]14]i5}e M4g
W
T T T
: INNENIE=J 14N [snlnd7n] (74) 1M b2k 3K T |4k skl eK]7K ;
i BNJoNfioNRNH2M AN IEN oy amtamw GY [BIskfiok[kpiekliskfil ikt “BR :
1 1
! ]

AAT446A

RMA

(D]

LG

EG

FE

M

FA

BR

ST

RS

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

IGNITION SWITCH _ _
ON or START AT A/-r 02
|
FUSE
1105‘ 1102A Z'JI%GK Refer to "EL-POWER".
18] [ [12] = : Detectable line for DTC

e ; Non-detectable fine for DTC

i@ |

i Y -
Y Next page
BRY
@33 YYﬁ
He !
BR/Y
||—|[ || 3 ] ‘
: THROTTLE PARK/NEUTRAL
POSITICN POSITION (PNP)
SWITCH P 1 SWITCH
48 "
N D
WIDE _.z
~— . OFEN - ——
QTHER CLOSED QOTHER = E:I'G/W
4 B
LG Y QYR G‘i’/H W/G BY ORL
I—? | | |
GYM WG BY  ORL G/W
r._l I‘"l F211 I—I—I..Eaus
- -5
X L] [
GYR WG BY ORL G/W
LG ¥
OS2 405y,
g e H GYR WG PBY ORL aw
(E101)
[} -JHLJ's‘I ------------- B o
GYR WG BY ORL G‘W
._GJ_’TO EL-
- BACK/L
LG Y GYR WG BfY ORL GW
WIDE OPEN  CLOSED N D 2ND  1IST HS TRANSMISSION
SwW SW ROS  RoS RO KSv v/ CONTROL MODULE)
fer to last page (Foldout page).
= o
Mg}, (E101
T2 aa T [abio[ti[i2[1a]14]15 |§| 23124 25]26]27] 28] 20 30]31|30] 3334 |36 lﬁ@
slel718] |elt7]18]19]20]21]22 361 37] 38[30]40]a1[42[43]44] 45| 4ara7]as| | T H.S.
1fz[e[4] & [s[e[7[s]l(Mad []z]3 4] 56|46
g Hol11[12]13]14]156]17]18]19]20] w 7laleliclitli2fiz[14]15ks] w
CREME dleINED AN @ffnED
\gjel7]e/ &y M\4]5]16/ @v 9341/BGY
| NN S NENEN N (M72)  [TRIKISK I K ISR [GRI7R] (i) Eﬂ_ﬁli‘:S ] T R R R (D K
¢ [enfonbonjonpeanfiangianfior] Gy [exlorfofinfilachedislie]l BR [asleslosus]ishsshshiselies; wo
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OVERALL SYSTEM
Wiring Diagram —A/T- (Cont’d)

AT-A/T-03 @
: i VEHICLE
. Detectable line fc—)r DTC SPEED
— ;. Non-detectable line for DTC SENSOR DW:
A
R
N
L[%]J ILl.JJ UNIT
R RIY on |29 EM
fmal ) bl e
Preceding @_ —-
Y R R/Y " 13|| (2]
" =---1fB2] — OR OR/B L
- 12
Y R RY
2]l &l [z4] EC
| | COMBINATION
METER N
SPEED- ® OR=P 20 AscD
oD OMETER FE
OFF
INDICATOR
LAMP
| 3 ] eL
OR/B PU/R B
- [~
, T
v N -
Next
r'@ T ® =PUR PUprage
AT DEVICE
(OVERDRIVE
OFF |CONTROL
SWITCH
. ) A FA,
ON
)
B RA
¥ ~—
o
| BR
E GR ORB PUR CR OR/B ST
.—.—I 1 =1 = Gl Il oM '
oD oD vap2 - ASCD ASCD
I I CONT  OFF CRUISE 4TH TRANSMISSION
B B B LAMP swW cuT ONTROL MODULE} BS
=+ X L swW
M43
BT
Refer to last page (Foldout page).
il i), Eio
1]2]3{4] [alioj11]12]13]14]15) |§| 23}24]25] 26127 |28]28]30] 31 [ 42] 333435 E@ HA&
516l 718] [16{17]18]18]20l21]22 g6[37] 28] s9]s0]41 [42a3]a4]4s]a6lar]a8]| H.S.
[ 7 EL
12113110]379] (112 i]2]3]4 s{e]7]8 -
4sla]s 7] o [to[ri[ia[a[as5lel17]elra]20 Lelslels]6]™=F
i)
125 26]27] . [28]e9 30_ 71 ™ H
/ i[2]3]& 1
192021099?'324 {IED 516]718 g
W aY GY
AATA48A,
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OVERALL SYSTEM

Wiring Diagram —A/T- (Cont’d)

738

s : Detectable line for DTG AT'A/T —04
e . Non-detectable line for DTC
ENGINE THROTTLE
COOLANT /*V« POSITION
TEMPERATURE SENSOR
SENSCR
) o G ] |
BR/Y B PIL Y B
E213
----- i !
. . I_l_f 1_I_| II~-.. AI
receding BR/Y B
page PU.’H [ : II -
. e y . B-@-Next page
| 1~
. |
i
+ I of
PUR BR/Y B PiL Y
el I [Ea] =] Eal
ECM VSP  W/TEMP GND-A AVCC  TVO JOINT
CONNECTOR-1
(Refer to
EC section}f 1acHp ATCK VG GNDC  GNDC [g]
] 1 [ 3| 1 1 '—5—'
L/OR PU GY B 8
o o
L/OR —
PU = GY PIL
L-—I..Maa [:b ..
----- 10ff----===---
LOR [Le]] '|| Lt
I PU GY PiL
il
To EL-METER <= L'OR = @) } ;
L/OR PU GY P
el =1l (3]l (K
ENG OBD2 TH/SEN SENS oM
TRANSMISSION
REV (iN) POWER | TEANSAL MODULE) .-—I
) L
4 L
(E13)
Refer to last page (Foldout page).
112]8]a] <> |s[e]7]e 1]2]3 456----
3 )3 K2 D Y5 TR L KD 1 0 B R 2 RS 0 S el 6 9 Arvi €1 2 El K1 ED Ry

[C ]
aHDN

1921314] 19110041

|
23124 |25]26]27 |26 129130 |31)32 | 33| 34|35 @’m
43144145146 -

113[114]115 |118]117]118

516]7181 |16]17118]18)20)21]22 36}37 138391404142 44 47148 m
%< Neoly
. , rd? Hs.
101[r02f103] [104f105]ce 56
107108[169| [rioli1fre2 acl4s46[67]53155 60
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OVERALL SYSTEM

Wiring Diagram —-A/T- (Cont’d)

REVOLUTION
SENSOR

page

AT-A/T-05

AT FLUID
TEMPERATURE

muj‘- SENSOR

i : Detectable line for DTC

W B
I I = : Non-detectable line for DTC
W

B

Zle
Preceding L._I"L._] """ E‘J """

B8R B
1
!
|
-~ @
BR
--------- Lp-----------{04]
BR
I NI —
1 - _ -
| ¥
I I
] ]
1 1
1 1
] ]
1 1
1 1
LI Nie—
B
- ]
r.—'—.—l
W B BA ®
[25] [Eal =1
VSP-1 SENS FLUID TCM I
TRANSMISSION
(REV SEN) GND TEMP EONTHOL B B
MODULE) A B
(v ) F12
| A e S 5
{L1]2]8)4] |efio[i1]t2]13]14]15 @232425262? 828]30]31/a2a3]34]35 HAE 41516|Gas)
|Lolsi7 18] hsli7[veligfaciaifea Bl 3940414243444546474g_ H.S. 7819 Jiol11[12]13]14]15 16?

D\

N® CGhe
£ £ e ay
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OVERALL SYSTEM

Wiring Diagram —A/T— (Cont’d)

M : Detectable line for DTC AT"A/T '06

w—: Non-detectable line for DTC

TRANSMISSION
ONTROL MODULE)
DUy OVRIC SHIFT SHIFT DOy DUTY
0L SoL SOL A SOL B SOL SOL(DR)
GY/R LB LW LY Fulw PR
o
I E£101
P/B
GYR 1B Lw Ly RAW I—[%I—IDROPP,NG
I TR . -
F28 1]
GYR LB LW LiY RAWV L._l
e
[B11]
oy
GYR LB LW LY R
-------------- ----------- . R o
L GY G Y R

TORQUE OVERRUN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENQID SOLENQID PRESSURE
CLUTCH SOLENGID VALVE A VALVE B SOLENOID
SOLENOID VALVE VALVE
VALVE -

1

Refer to last page (Foldout page).

@18 . GioD

] l
1121314 91011;5131415 [§| 23]124125]26)27 |28 |29 |30] 31] 32| 33]34 135 m
516]7]8] j16]17]18]19]20]21]22 36]37]38]30]40 |41 |42 |43 |44 45| 46] 471 48] H.S.

<1
[

TT2IE] <> [a]5]6](WM46) Q;%D@

T{aleiom [zl sl sl w Gy BR

AATAS1A
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OVERALL SYSTEM

Cross-sectional View

Band servo piston

Reverse clutch drum

High clute
Front planetary gear s n

Reverse clutch

Low one-way clutch Oil pump assembly
Rear planetary gear Brake band
Converter
Forward clutch housing

Ovarrun clutch

Low & reverse brake

Torque converter

y / clutch piston

Torgue converter

Output shaft

ey

Idler gear

Forward one-way clutch o
Reduction pinion gear

Final gear Lo

Differential case

SATS589HA
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Hydraulic Control Circuit

OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism
CONSTRUCTION

® ® T ®

®

<:I Engine side

SAT9g98I

Torgue converter
il pump

Input shaft
Brake band
Reverse clutch
High clutch
Front sun gear
Front pinion gear

EQEEEEEE

PEREERR®

FUNCTION OF CLUTCH AND BRAKE

Front internal gear
Front planetary carrier
Rear sun gear

Rear pinion gear

Rear internal gear

Rear planetary carrier
Forward clutch

Forward one-way cluich

POCC®EE®

Cverrun clutch

Low one-way clutch
Low & reverse brake
Parking paw!
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 .
@ Forward clutch FiC connect front planetary carrier with forward one-way clutch
(2 Overrun clutch 0/C To connect front planetary carrier (10) with rear internal gear (3.
@ Brake band B/B To lock front sun gear @
Forward one-way clutch FO.C When forward clutch @ is engaged, to stop rear internal gear (&)
from rotating in opposite direction against engine revolution.
. A ite directi
Low one-way clutch LO.C To gtop fron‘t planetary_ carrier from rotating in opposite direction
against engine revolution.
Low & reverse brake L& R/B To lock front planetary carrier .

AT-21
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OVERALL SYSTEM

CLUTCH AND BAND CHART

Shift Mechanism (Cont’d)

‘ Band sernvo Forward Low Low &
Reverse | High | Forward | Overrun one- one- [everse
Shift position clutch § ciuich | cluich | clutch way way brake Lock-up Remarks
2nd 3rd 4th cluich | clutch
apply | release | apply
o PARK
POSITION
REVERSE
R O Q POSITION
Ny NEUTRAL
POSITION
1st O *1 . .
e L O (O | O . Automatic shift
N 1234
3rd Ol O 'O |®| ® . 5O
4th O X X | ® O O
\ 1st O L b Automatic shift
12+ 3
2nd O © O .
Locks (held
1st
] O O L O stationary)
In 1st speed
2nd O O O . 1¢-2¢3

*1: Operates when overdrive control switch is set in “OFF” 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: Oil pressure is applied to 4th "apply” side in condition *2 above, and brake band contracts.
*4: A/T will not shift to 4th when overdrive control switch is set in “OFF” position.
*5: Operates when overdrive control switch is "OFF”.

@O0

744

. Operates

: Operates during “progressive” acceleration.

. Operates but does not affect power transmission.

AT-22

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

co e Bl

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

However, brake band does not contract



OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N” and “P” positions

¢ “N” position cl
Power from the input shaft is not transmitted to the output shaft because the clutches do not oper-
ate.

¢ “P” position WA
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. 5}

Parking pawl engages
with parking gear

GL

C i

< :
Input shaft

Fo 0 Input [R5 Lock (Held stationary)

Qutput shaft

SATE91I

Sl

RS

BY

[RA

EL

[DX

AT-23 s



OVERALL SYSTEM

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

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

Power flow input shaft

$

Rear sun gear

¢

Rear pinion gear

$

Rear planetary carrier

4

Output shaft

Front planetary gear Rear planetary gear

Forward clutch
Low & reverse

1 5 E Cverrun brake
—————————————— Rear internal 7! }. cluteh .
'_] I.' pA
f

1
’% Ll gear s b

'~ Forward
one-way
clutch

Input shaft Rear sun gear  Rear planetary carrier Qutput shaft
Input output  [ESERRR Pinicn SATO96!

746
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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 cluich these three cluiches. @Gl
® Low one-way clutch
: : ive control switch “OFF” and throttle opening is less than 3/16
Overrun clutch D,: Overdrive co W pening MA,
engagement conditions 2,: Always engaged
g .g At Dy and 2, positions, engine brake is not activated due to free turning of low one-
(Engine brake) way clutch
- EM
Power flow Input shatt
Rear sun gear LG
Rear planetary carrier
EC
Output shaft
FE
Helg to turn clockwise
F GL
orward cna-way
clutch Low cne-way clutch
MT

Transmission of
riving force B—+C

[=9

-

e Rear internal 7

{Z_{% gear 5

4
b
|

T

| A

BR

clutch

Rear sun gear  Rear planetary carrier

Qutput — Pinian

Input shaft

Input B85 Locked

Output shaft
P ST

RS

BT

SATeS2I

(A

EL

AT-25 rar



OVERALL SYSTEM

Shift Mechanism {Cont’d)

“D,”, “2,” and “1,” positions

® Forward clutch

® Forward one-way
clutch

& Brake band

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

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

Overrun clutch
engagement conditions

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

Power flow

Input shaft -

Rear sun gear

4

Rear pinion gear

\ £

Rear planetary carrier

—

Qutput shaft Front internal gear

4

Front pinion gear

4

Front planetary carrier

4

Forward clutch

$

Forward one-way clutch

\

Rear internal gear

Forward one-way
clutch Low one-way clutch

B g

~——
A

o
o‘:’:&‘
SRRt
e
sl
\

Transmission of o
driving force B-=A

3

t

. 1
Rear internal gear !
QOverrun I
s iy 1

clutch i
!

i

i

\

:

]

—————m

<,

plan.etary M Forward

carrier ——___1| ; T,/onevway
Front X ‘ clutch

P pinion }1__1\]_ Rear pinion gear 7757-
gear

Input

Input shaft

v Front sun gear

BB Locked Output

Rear sun gear Qutput shaft

Divided force

(Speed increase)

BB Pinion

SAT993l

748
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OVERALL SYSTEM

“Dy” position

Shift Mechanism (Cont’d)

#® High clutch
® Forward clutch
® Forward one-way clutch

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

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

Overrun clutch
engagement conditions

D, Overdrive control switch “CFF” and throttie opening is less than 3/16

Power flow

Input shaft

High clutch

Front carrier

4

Forward cluich

' i

Forward one-way cluich

\ 4

Rear internal gear

Rear sun gear

Rear pinion gear

4

Rear planetary carrier

. Cutput shaft

—

Front pianetary gear Rear planetary gear

Forward one-way

clutch
B

¥
&

Forward |} Transmission of
driving force B—A

Low one-way clutch

Overrun

[N

11

(1

I

I

11

1

clutch 4 ; i
i |
I

| i

i

bi

[N

1

J

N—————— e

I

]

|

1

I

:

]
4

v

one-way
clutch

planetary
arriel

EJ

Input shaft

Input  EXREST 1 ocked

Front planetary carrier Qutput shaft
Qutput m Pinion SATGO4]
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

® High clutch

® Brake band

® Forward ciutch {Does not affect power
transmission)

Input power is transmitted to front carrier through high clutch.
This frent carrier turns arcund 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 transmissicn line and engine
brake can be cblained when decelerating.

Power flow

Input shaft

4

High clutch

4=

Front planetary carrier

-

Front pinion gear

-

Front intemal gear

-

Rear planelary carrier

4

Output shaft

Front planetary gear

Rear planetary gear

Forward one-way
clutch Low one-way clutch

B

‘\
N Turns freely at ali
times (Rotating speed
A > B)

Qverrun
clutch
/

i
|I
H
1l
1
11
b

Rear

== planetary 7

carrier

Input shaft

input

m Locked

Front planetary carrier
g Pinion

Qutput shaft
SATO995I

750
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“R” position

® Reverse clutch Front planetary carrier is stationary because of the operation of low and reverse
® Low and reverse brake brake. @l
input power is tfransmitted o front sun gear through reverse cluich, 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 WA
obtained when decelerating.
Power flow Input shaft =
Reverse cluich
I LG
Front sun gear
} EG
Front pinion gear
‘ FE
Front internal gear
l, CL
Output shaft

WT

Front planetary gear Rear planetary gear
e

Forward one-way
clutch

R
fatate i SY

-
%

o
2

X

3

driving force A—B B8
Does net affect power
ransmission)

Low & reverse .

.,

_________________________ -
t
1

oo Front internal -1

— . Revers< é _ <

o

BR

ST

SAT997

I - . : o Qutput shait BT

RA

DX
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OVERALL SYSTEM

OUTLINE

Control System

The automatic transaxle 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

Throttle position sensor
Closed throfile position switch
Wide open throttle position
switch

Engine speed signal

A/T fluid temperature sensor
Revoluiion sensor

Shift control

Line pressure control

Lock-up controf

Qverrun clutch control

Timing control

Fail-safe control
Self-diagnosis

CONSULT communication line

Shift solenoid valve A

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

Line pressure solenoid valve
Q/D OFF indicator lamp

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

CONTROL SYSTEM

—O——

ASCD
control unit

!A/T fluid temperature sensor

Lina pressure solenoid 'Havolution sensar

valve REEE—
Park/neutral Torque converter clutch |Dropping resistor

positon (PNP) i
Closed throtte switch solgnold valve

position switch ——l Cverrun clutch solenoid

" valve
Wld.e. open_throtlle _..I Shift solenoid valve A
position switch

Throftle position Shift solenmd’valve B
L

Sensor

!Overdrive control switch

L Engine speed ]—* TCM

i | n
| Throttle opening |
) 0/D OFF indicator lamp @E'®
ECM ﬁ{Vehicle speed sensor CC;) c@

AAT319A
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OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Input

Park/neutral position (PNP) switch

Detects select lever position and sends a signal to TCM.

Thrattle position sensor

Detects throftle valve position and sends a signal to TGCM.

Closed throttle position switch

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

Wide open throttle position switch

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

Engine speed signal

From ECM.

AT fluid temperature sensor

Detects transmission fluid temperature and sends a signai to TCM.

Revolution sensor

Petects output shaft rpm and sends a signhal to TCM.

Vehicle speed sensor

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

Overdrive control swiich

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

ASCD control unit

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

Cutput

Shift solenoid valve A/B

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

Line pressure solenoid valve

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

Torque converter clutch solenoid valve

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

Overrun clutch solenoid valve

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

O/D OFF indicator lamp

Shows TCM faults, when A/T control components malfunction.
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OVERALL SYSTEM
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SAT004J
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a
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Qwm
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G
Throttle opaning —
SATO0S.

Control Mechanism

LINE PRESSURE CONTROL

TCM has various line pressure controi 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 resulits in smooth shift operation.

" Normal control

The line pressure to throttle opening characteristics is set for
suitabie clutch operation.

Back-up control (Engine brake)

If the selector lever is shifted to “2” position while driving in D,
(O/D) or D4, great driving force is applied to the clutch inside the
transmission. Clutch operating pressure (line pressure) must be
increased to deal with this driving force.

During shift change

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

shifting shock.

At low fluid temperature

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

(under normal conditions)

W=

Ed Line pressure corrected
L (al low temperature)
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-

Throttie opening ——»
SAT008.
-10°C (14°F)

E
@ Normal temperature
= ]
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W O
25
o X
e q
5%

Throttle opening —
SATO07J
Pilot pressure
TCM -
7 l
//J g
/ \ln ON OFF
-——— [l
[]

To shift valve

<t

Shift solencid valve

il Drain

=
SATO08J

Relation between shift solenoid valves A and B and gear positions

Control Mechanism (Cont’d)

e The line pressure is reduced below 80°C (140°F) to prevent
shifting shock due to low viscosity of automatic transaxle
fluid when temperature is fow.

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

SHIFT CONTROL

The shift is regulated entirely by electronic control 10 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 solencid valves A and B

The TCM activates shift solenoid valves A and B according to
signals from the throttle position sensor and revolution sensor
to select the optimum gear position on the basis of the shift
schedule memorized in the TCM.

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

applied to the shift valve.

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

Control of shift valves A and B

Inactivated state Activated state
/Shiﬂ valve B Shift valve B
E;— J / ‘
.| o
X \—Spring N \Spring
Pilot pressure .o Pilot pressure x
N E: ] TCM ‘ TCM
!F Y I 1
N, =
) Shift solencid valve B OFF \. i i
Drain Shift solenoid valve B ON SAT00S.

Pilot pressure generated by the operation of shift sclenoid 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.

LOCK-UP CONTROL

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

piston.

Conditions for lock-up operation

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

Overdrive control switch ON OFF
Selector lever “D" position

Gear position D, i By
Vehicle speed sensor More than set value

Throttle position sensor Less than set opening

Closed throttle position switch OFF

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

Pilot p,essu,e Torque converter clutch solenoid valve control
F'"‘” TeM The torque converter clutch solenoid valve is controlled by the
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
// o OFF-time increases in one cycle, the pilot pressure drain time
I — is reduced and pilot pressure remains high.
To toraua ON . The torque converter clutch piston is designed to slip to adjust
converter clutch = | the ratio of ON-OFF, thereby reducing lack-up shock.
cont/ml vave 7 o Torgque co=nverzer
W Drain clutch solenoid
valve SAT010J
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Control Mechanism (Cont’d)

High .
f OFF-time Amount of drain Pilot pressure
= INCREASING "| DECREASING HIGH
.2 @l
5o ! '
%% Logk-up !
& = |releasad ! Lock-up Lock-up MA
o ® | ] applied RELEASING
0. x 5 Slip
v |
Low ! EM
High«— Torque converter clutch —m Low
solenoid valve off-time ratio (3%)
SATO11J
. LG
Torque converter clutch control vaive operation
Lock-up released Lock-up applied 26
Toraue -Chamber A . Torgue i
converter Chamber B il pump convertar Chamber B oil pmp
clutch cluich ;
- Converter ist
iston — 7. Y. piston M ez .
P g 17 oil pressure 1 = 4 FE
werer ..ZZ’.ZZ" A | f o
Pliol rassura OFF o
j / p M= Torque converter o] Torque converter
To oil —z= iy 7 m:tr.rmuumf/.w:i— P I | oy " , 7 lutch h id
coolar . 7 5./ 9 clutch solenoid | To oil 1p.0n clutch soienol CL
; 0 = ;:4-] G coalar ’ 7
Torgue converter—; P i ariy i fro - . I
ave Torque convertor £, % ST Toraue convarter
" relief vaive relief valve aaTissa| MU

Lock-up released

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

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 prassure is applied to chamber B, keeping the torque con-

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

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

Overrun clutch operating conditions BT
Gear position Threttle epening
“D” position Dy, Dy, Dy gear position : HA
v 22 73 99T Less than 3/16
“2" position 2,, 2, gear position
“1" position 14, 15 gear position At any position EL
DX
757
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Controi Mechanism (Cont’d)

To overrun clutch

ntro

|

Qverrun clutch

=cH]

solenoid valve gatgis)

Line pressure {1 position)
- Overrun clutch

reducing valve
=—Line
pressure
w b {2 and 1
M Ex positions)
=—Line
pressure
Overrun !
clutch "{
Overrun/
clutch
controd ] L
valve
Piiot pressure
ON OFF TCM
—Ll Im ]_—
Overrun cluich
Drain golenoid valve
SATOT6J
758

D poesition 2 position 1 positicn
16/16
T [ DD T / T
o = a 2
o = = = = E
£ 25 5%
'_aE- §_ D] £ 2 /2 “ 2, £a 14— 1,
3/16 / g A
0 Vehicle speed——- Vehicle speed—» Vehicle speed—»
Qverrun clutch Qverrun clutch Owverrun cluich
engages engages engages SATO14J
Pilot pressure Overrun clutch solenoid valve control
TGM The overrun clutch solenoid valve is operated by an ON-OFF
% sighal transmitted by the TCM to provide overrun clutch control
(engine brake control).
When this solenoid valve is ON, the pilot pressure drain port
Aoy en .
Al FINON OFF closes. When it is OFF, the drain port opens.
pp— I : During the solenoid valve ON pilot pressure is applied to the end
face of the overrun clutch control valve.

Overrun clutch control valve operation

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

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

FUNCTION OF CONTROL VALVES

Valve name

Function

Prassure reguiator valve, plug and
sleeve

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

Pressure modifier valve and sleeve

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

Pilot valve

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

Accumulator control valve

Regulates accumulator backpressure to pressure suited to driving conditions.

Manual valve

Directs line pressure to oil circuits corresponding to select positions.
Hydraulic pressure drains when the shift lever is in Neutral.

Shift valve A

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

Provides auiomatic 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
relation to driving conditions (vehicle speed, throtile opening, etc.).
Provides automatic downshifting and up-shifting (1st—2nd-»3rd—4th gears/4th—3rd—2nd—

1st gears) in combination with shift vaive A.

Overrun clutch control valve

Switches hydraulic circuits to prevent engagement of the overrun clutch simultanecusly with
application of the brake band in D,. (Interlocking cccurs 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” position 1, 1o 1,.

Overrun clutch reducing valve

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

Torque converter relief valve

Prevents an excessive rise in torque converler pressure.

Torque converter clutch control
valve, plug and sleeve

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

tem.

1-2 accumulator valve and piston

Dampens the shock encountered when 2nd gear band 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-ll) performed by the TCM (transmis-
sion control module) in combination with the ECM. The malfunction is indicated by the MIL {malfunction
indicator lamp} and is stored as a DTC in the ECM memory but not the TCM memory.

The second is the TCM original self-diagnosis indicated by the O/D OFF indicator lamp. The malfunction
is stored in the TCM memory. The detected items are overlapped with OBD-II self-diagnostic items. For
detail, refer to AT-51.

OBD-Il Function for A/T System

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

The MIL automatically iluminates 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-ll

ONE TRIP DETECTION LOGIC

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

TWO TRIP DETECTION LOGIC

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

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

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

ltems MIL -
' One trip detection Two trip detection
Shift solencid valve A — DTC; P0750 (1108) X
Shift solencid valve B — DTC: PO755 {(1201) X
Thratite 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 be read by the following methods.

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

These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0705, P0710, P0720, PO725, etc.
These DTCs are prescribed by SAE J2012.

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

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

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

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

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

ommended.

th SELECTLSYSTEM

e ——

[ ENGINE ___

L

I |

L |

L |

[ I

SEFBI95K
B SELF-DIAG RESULTSH D

FAILURE DETECTED TIME
PNF SW/CIRC 4]

{PO705)

|ERASE|| PRINT ||[FFDatal

AATES9A

B SELF-DIAG RESULTS O

FAILURE DETECTED TIME
PNP SW/CIRC bl
[PO7051

|[ERASE|| PRINT || FFdata|

SAT364J

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

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

If a 1st trip DTC is stored in the ECM, the time data will be “[1t]".

AT-39

El
LG
EC
FE

cL

M

761



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-ll Diagnostic Trouble Code (DTC)
(Cont’d)
FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

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

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

Priarity ltems
Freeze frame data Misfire — DTC: P0300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 (0115), P0O172 (0114), PO174 (0209), PO175
{0210)
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

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

HOW TO ERASE DTC

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

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

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

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

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

BOARD DIAGNOSTIC SYSTEM DESCRIPTION").

Diagnostic trouble codes (DTC)

1st trip diagnostic trouble codes (1st trip DTC)
Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE 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. Walit at
least 5 seconds and then turn it “ON” {engine stopped) again.

Tum CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. (The DTG 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.)

NoOewN
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-Il Diagnostic Trouble Code (DTC)

(Cont’d)
How to erase DTC (With CONSULT)
1. ff the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at leasl 5 seconds @H
and then turn it “ON” {engine stopped) again.
[[m  SELECT SysTEM | [Im  sELecTDiAGMoDE [ W SELF-DIAG RESULTS Il [] A
| ENGINE | | sELF-DIAG RESULTS | FAILURE DETECTED
| AT ) | [ paTA MONITOR | SHIFT SOLENOIDA A EM
] l | |::> | oTC WORK suPPORT [ |:>
| | [ Tom PART NUMBER | LE
| | | . -
| | I |  [[ERASE J[_PRINT | | ge
2. Turn CONSULT “ON", and touch 3. Touch *SELF-DIAG RESULTS". 4 Touch “ERASE". (The DTC in the
“AT. TCM will be erased.)
Touch Touch ,_l FE
F ‘ocre, <, | ek, <o
CL
| |]lT| SELECT SYSTEM | I @ SELECT DIAG MODE |:|l B SELF-DIAG RESULTSH D
' ENGINE _ | | WORK SUPPORT | FAILURE DETECTED  TIME -
| AT o | [ SELF-DIAG RESULTS | SFT SOL A/CIRG 0 :
[P0750]
| | > [pAmwonmoR >
| | [ ACTIVE TEST |
] | [TTC CONFIRMATION | -
| [ [ ECM PART NUMBER | [ERASE|[ PRINT |[ FFdata | i
5. Touch *ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE’. (The DTC in the
ECM will be erased.)
SAT383J FME&
@ HOW TO ERASE DTC (With GST) -

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

Perform “OBD-ll SELF-DIAGNOSTIC PROCEDURE (No Toois)”. Refer to AT-49. (The engine g
warm-up step can be skipped when performing the diagnosis only to erase the DTC.)

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

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 BT
least 5 seconds and then turn it “ON” (engine stopped) again.

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

3. Change the diagnostic test mode from Mode [l 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”]. EL

L oho=
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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.
———ems  ENGINE ™ e If the malfunction indicator lamp does not light up, refer to
EL section ("WARNING LAMPS”).
/ 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
SATS64! detected an emission-related (OBD-ll) malfunction. For

detail, refer to EC section (“ON BOARD DIAGNQOSTIC
SYSTEM DESCRIPTION”).

CONSULT

NOTICE

1.

The CONSULT eiectrically displays shift timing and fock-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 solenoids, sensors, etc.) may be malfunctioning. Check
mechanical parts using applicable diagnostic procedures.

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

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

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

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

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-55. Reference pages
are provided following the items.

SELF-DIAGNOSTIC PROCEDURE (With
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

SATO38) circuit. Refer to AT-76. If result is NG, refer to EL section

i SELECT SYSTEM
ENGINE

5

764

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

CONSULT (Cont’d)

B SELF-DIAG RESULTS B[]

FAILURE DETECTED
THROTTLE POSI SEN

| ERASE I PRINT |

SAT708G

ing operation.

displayed at real time.

SELF-DIAGNOSTIC RESULT TEST MODE

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

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

Detected items TCM seli-diagnosis OBD-Il {DTC)
{Screen terms for CONSULT, Elj‘*‘gﬁ:g—
“SELF-DIAG RESULTS” test mode) Malfunction is detected when ... iable b Available by
Agba OIE;F ¥ maifunction
AT “ENGINE” . indicator Iamp'2,
indicator lamp or M "
SAT" on CONSULT | . ENGINE” on
CONSULT or GST
Park/neutral position (PNP} switch circuit ® TCM does not receive the correct voltage signal . PO705
— i PNP SW/CIRG {based on the gear position) from the switch.
Revolution sensor ® TCM does not recelve the proper voltage signal % PO720
VHCL SPEED SEN-&/T | VEH SPD SEN/CIR AT from the sensor.
Vehicle speed sensor (Meter) ® TCM does not receive the proper voltage signal X _
VHCL SPEED SEN-MTR | — from the sensor.
AT 1st gear function ® AT cannot be shifted to the 1st gear position _ PO731*1
— [ AT 15T GR FNETN even if electrical circuit is good.
A/T 2nd gear function ® A/T cannot be shifted to the 2nd gear position _ PO732*1
— { A’T 2ND GR FNCTN even if electrical circuit is good.
A/T 3rd gear function ® A/T cannot be shifted to the 3rd gear position . PO7A5*
— | A7T 3RD GR FNCTN aven if slectrical circuit is good.
A/T 4th gear function ® A/T cannot be shifted to the 4th gear position _ PO734"1
— f A/T 4TH GR FNCTN even if electrical circuit is good.
AT TCC 8/V function {lock-up)} ® AT cannot perform lock-up even if electrical _ P0744"1
— \ AT TCC 8/V FNCTN circuit is good.
Shift solenoid valve A ® TCM detects an improper voltage drop when it x PO750
SHIFT SOLENOID/V A | SFT SOL A/CIRC tries fo operate the solencid valve.
Shift solenoid valve B ® TCM detects an improper voltage drop when it X PO755
SHIFT SOLENOID/V B | SFT SOL B/CIRC tries to operate the solenoid valve.
Overrun clutch sclenoid valve ® TCM detacts an improper voltage drop when it X P1760
QVERRUN CLUTCH S/v | O/R CLUCH SQL/CIRC tries to operate the solenoid valve.
T/C clutch solenoid valve ® TCM detects an improper voltage drop when it X PO740
T/C CLUTCH SOLYV 1 TCC SOLENQID/CIRC fries to operate the sclenoid valve.
Line pressure solenoid valve ® TCM detects an improper voltage drop when it X PO745
LINE PRESSURE SV | L/PRESS SOL/CIRC tries to operate the solenoid valve.
Throttle position sensor, throttle position swilch ® TCM receives an excessively low or high volt- X P1705
THROTTLE POSI SEN | TP SEN/CIRC A/T age from the sensor. :
Engine speed signal @ TCM does not receive the proper voltage signal X PO725
ENGINE SPEED SiG from the ECM.
A/T fluid temperature sensor ® TCM receives an excessively low or high volt- X PO710
BATT/FLUID TEMP SEN [ ATF TEMP SEN/CIRC age from the sensor.
TCM (RAM} . -
CONTROL UNIT (RAM) J — ® TCM memory (RAM) is malfunclioning. — —
TCM (ROM)
) [ ioni — —
CONTROL UNIT (RON) J — TCM memory {(ROM) is malfunctioning.
Initial start ® This is not a malfunction message (Whenever
shutting off a power supply to the TCM, this X —
INITIAL START | B message appears on the screen.)
No failure
(NO SELF DIAGNOSTIC FAILURE INDICATED ® No {ailure has been detected. X X
FURTHER TESTING MAY BE REQUIRED**)

X :Applicable
- : Not applicable

*1 : These malfunctions cannot be displayed by MIL

B8 if another malfunction is assigned to MIL.

*2 : Refer to EC section [“Malfunction Indicator Lamp (MIL}", “ON BOARD DIAGNQSTIC SYSTEM DESCRIPTION™.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE (A/T)

CONSULT (Cont’d)

Monitor item
Item Display TCM Main Gescription Remarks
|_np ut signals
signals
Vehicle spged sensor 1 (A/T) VHCL/S SE-AT ® Vehicle speed computed from | When racing engine in “N” or “P”
{Revolution sensor) [km/h] or [mph] X _ signal of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
0 kmmvh {0 mph).
Vehicle speed sensor 2 VHCL/S SE'MTR @ \/ohicle 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.
Throttte position sensor THRTL POS SEN % _ ® Throttle position sensor signal
vl . voltage is displayed.
AT fluid temperature sensor FLUID TEMP SE ® A/T fluid temperature sensor
V1 X _ signal voltage is displayed.
® Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X - ® Source voltage of TCM is dis-
vl played.
Engine speed ENGINE SPEED ® Engine speed, computed from | Engine speed display may not be
[rem] X X engine speed signal, is dis- accurate under approx. 80C rpm.
played. It may not indicate 0 rpm even
when engine is not running.
Overdrive control switch OVERDRIVE W ® ON/OFF state computed from
{ON/OFF] X — signal of overdrive control SW
is displayed.
Park/neutral position {(PNP} switch | P/N POSI SW ® ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION 5W ® ON/OFF state computed frem
[ON/OFF] X — signal of R position SW is dis~
played.
D position switch D POSITION SW ® ON/QFF state computed from
[ON/CFF] X — signal of D position SW is dis-
played.
2 position switch 2 POSITION SW ® ON/OFF status, compuled from
[ON/OFF) X — signat of 2 position SW, is dis-
played.
1 position switch 1 POSITION SW ® ON/OFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE ® Status of ASCD cruise signal is | ® This is displayed even when no
[ON/AOFF] X _ displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Nermal running state
ASCD OD cut signal ASCD-0OD CUT ® Status of ASCD OD release ® This is displayed even when no
[ON/OFF) X - signal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW ® ON/QOFF 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/OFF] X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW ® ON/OFF status, computed from
[ON/OFF] X — signal of wide open throttle
position SW, is dispfayed.
Gear position GEAR ® Goar position data used for
— X computation by TCM, is dis-
played.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ltem

Display

Monitor item

TCM
input
signals

Main
signals

Description

Remarks

Selector lever position

SLCT LVR POSI

® Selector lever posifion data,
used for computation by TCM,
is displayed.

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

Vehicle speed

VEHICLE SPEED
[km/h] or [mph]

® Vehicle speed data, used for
computation by TCM, is dis-
played.

Throttle position

THROTTLE POSI
/8]

@ Throttle position data, used for
computation by TCM, is dis-
played.

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

Line pressure duty

LINE PRES DTY
[%]

® Control value of line pressure
solenoid valve, compuied by
TCM from each input signal, is
displayed.

Torque convertar clutch solenoid
valve cirty

TCC 3/V DUTY
[%)

® Controf value of torque con-
verter clutch solenoid valve,
computed by TCM from each
input signal, is displayed.

Shitt solenoid valve A

SHIFT SV A
[ON/OFF]

@ Control value of shift sclenoid
valve A, computed by TCM
from each input signal, is dis-
played.

Shift solencid valve B

SHIFT SV B
[ON/OFF]

® Conirol value of shift solenoid
valve B, computed by TCM
from each input signal, is dis-
played.

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

The “OFF” signal is displayed if
solenoid circuit is shorted.

Overrun clutch solenoid valve

OVERRUN/G SV
[CN/OFF]

® Control vatue of overrun clutch
solenoid valve computed by
TCM from each input signal is
displayed.

Self-diagnosis display lamp
(O/D OFF indicator lamp)

SELF-D DP LMP
[ON/QFF]

® Control status of O/D OFF indi-
cator lamp is displayed.

X: Applicable
—: Not applicable

AT T

T
Data link connector
for CONSULT

o AECE78

NISSAN

CONSULT

[l

4
START

I SUB MODE |

SEF392|

DTC WORK SUPPORT MODE WITH CONSULT

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

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

panel.

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

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

=]

SELECT SYSTEM

ENGINE _
AT B

|
|
|
|
|
|
|

T

SAT974H

| A seecTomamope )

[ SELF-DIAG RESULTS |
| DATA MONITOR |
[ DTC WORK SUPPORT |
|
|
|

[ Tcm PART NUMBER

e
I

S5AT384)

[\ seLecT mEM ]

| 1ST GR FNCTN Po731

| 2ND @R FNCTN Po732

[ 4TH GR FNCTN Po734

| TCC SV FNCTN P0744

[

|
|
|
[ 3RD GR FNCTN Po733 |
|
|
|

SATO7SI

B 2ND GR FNCTN Po7s2 Bl L]

THIS SUPPORT FUNCTION
IS FOR

DTC PO732.

SEE THE SERVICE MANUAL

ABOUT THE DRIVING

CONDITION FOR THIS

DIAGNOSIS.

| EXIT || START |

SATS7EL

W 2ND GR FNCTN Po732 R 1
OUT OF CONDITION

GEAR 1
VEHICLE SPEED Gkm‘h
THROTTLE POSI 0.0/8
TCC 8NV DUTY 4%

SATS?TY|

768

CONSULT (Cont'd)
5.  Touch “A/T”,

6. Touch “DTC WORK SUPPORT".

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

8. Touch “START".

9. Perform driving test according to “DTC CONFIRMATION
PROCEDURE” in “TROUBLE DIAGNOSIS FOR DTGC".
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

=========x MONITOR z=zzz===-:
GEAR 2
VEHICLE SPEED 50kmy/h
THROTTLE POSI 8.0/8
TCC 8NV DUTY 4%

B 2ND GR FNCTN P73z B L

SATS758I
H 2ND GR FNCTN Po732 Il L]
STOP
VEHICLE
SAT979I

Bl 2ND GR FNCTN Po732 i D
COMPLETED
BRESULTS A

* ¥k ok * %k k

| END || PRINT |

SAT980I

z======z==z MONITOR =zz=z=z====
ENGINE SPEED 672rpm
GEAR ’ 1
VEHICLE SPEED Okm/h

W 2ND GR FNGTN Po7a2 B[]
DRIVE VHGL IN D RANGE
SHIFTING 142+3+4 UNDER
NORMAL ACCELERATION.

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

SATSE1I

zzz=====zz MONITOR =zzzzz=z=zc

M 2ND GR FNCTN P0732 Il E]
DRIVE VHCL IN D RANGE
SHIFTING 14 24344 UNDER
NORMAL ACCELERATION.

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

ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h

{

YES || NO |

SAT9321

CONSULT (Cont'd)

¢ 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-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

13. CONSULT procedure ended.
If “NG” appears on the screen, a malfunction may exist. Go
to “DIAGNOSTIC PROCEDURE”".

.M 2ND GR FNCTN Po732 |___|
COMPLETED
RN RESULTS H

OK

% & % ok * o k%

[ END || PRINT |

SATO83I

W 2ND GR FNCTN Po732 Il D
COMPLETED
N RESULTS

g -

PRINT |

LT E

END ||

SATI80

DTC WORK SUPPORT MODE

DTC work support item

Description

Check items (Possible cause)

18T GR FNCTN P0731

Following items for “A/T 1st gear function (PO731)” can be con-

firmed.

® Seif-diagnosis status (whether the diagnosis is being con-
ducted or not}

® Self-diagnosis result {OK or NG)

@ Shift solenoid valve A
@ Shift solenoid valve B
#® Each clutch

® Hydraulic contral circuit

2ND GR FNCTN PQ732

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

firmed.

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

¢ Self-diagnosis result (OK or NG)

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

3RD GR FNCTN P0733

Following items for “A/T 3rd gear function (P0733)” can be con-

firmed.

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

® Self-diagnosis result (OK or NG)

® Shift solenoid valve A
® Each clutch
@ Hydraulic contral circuit

4TH GR FNCTN P0734

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

firmed.

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

® Self-diagnosis result (OK or NG)

® Shift solenoid valve A

® Shift solenoid valve B

® Overrun clutch solenoid valve
® Line pressure solenoid valve
® Each cluich

® Hydraulic control circuit

TCC SV FNCTN PO744

Following items for “A/T TCC 3/V function {lock-up) (PO744)”

can be confirmed.

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

® Self-diagnosis result (OK or NG)

® Torque converter clutch sole-
neid valve

® Each clutch

® Hydraulic control circuit

770
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

CODES/FREEZE 1

P1705 THROTTLE POS 1 OBD-Hl SELF-DIAGNOSTIC PROCEDURE (With €l
MALFUNCTION GST)

Refer to EC section [“Generic Scan Tool (GST)”, “ON BOARD 4
DIAGNOSTIC SYSTEM DESCRIPTION”].

[ENTER] *FREEZE DATA : Ei

SAT383I

OBD-ll SELF-DIAGNOSTIC PROCEDURE (No
Tools)

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

FE
cL
T
TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)
| DIAGNOSIS START l
| B l | FA
OVERDRIV 1. Move selector lever in “P” position. Start the
ON/OFF engine. Warm engine to normal operating No Go to “1. /D OFF Indicator
temperature. 7| Lamp Does Not Come On”, =)
2. Turn ignition switch to “OFF” position. AT-162. ™
3. Wait 5 seconds.
sAaTa671] | 4. Turn ignition switch to "ON" position.
(Do not start engine.) BR
0/D OFF ‘ 5. Does O/D OFF indicator lamp come on for
indicator lamp about 2 seconds?
Yes =
0/0 OFF C] D__T: (g ST
OO0 (00 t0 e )
1 "
e\ 1 7 F
\ BT
ATB5LE
(A,
EL
O
771
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT
(Cont’d) |

am |

. Turn ignition switch to “OFF” position.
. Turn ignition switch to “ACGC" position.
. Move selector lever from “P” to “D" position.
. Turn ignition switch to “ON” position.
{Do not start engine.)
. Depress and hold overdrive control swilch in
SAT968! “QFF" position {the O/D OFF indicator lamp
will be “ON"} until directed to release the
switch.
{It &/D OFF indicator lamp does not come
on, go to step B on AT-179.)
8. Turn ignition switch to “OFF” position,
7. Turn ignition switch to “ON” position. {Do not
start engine.}
8. Release the overdrive control switch. {The
C/D OFF indicator lamp will be “OFF”.)
. Walit 2 seconds.

OVERDRIVE
ON/OFF >

WP =

o

OVERDRIVE 9
ON/OFF O

\ J

SAT968!| [ 1. Move the selector fever to “2” position.
2. Depress and release the overdrive control
n switch {the O/D OFF indicator lamp will be

“"ON™).

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

/] \

. Move the selector lever to “1” position.

2. Release the overdrive control switch.

3. Depress and release the overdrive control
switch. {The O/D OFF indicator lamp will be

SAT970I “ON" )

4. Depress and release the overdrive control

switch. (The O/D OFF indicator lamp will be

"OFF”.)
5. Depress and hold the overdrive control
switch. {The /D OFF indicator lamp will be

OVERDRIVE
ON/OFF >

ary

Accelerator pedal

N “ON".) until directed to release the switch.
v
1. Depress accelerator pedal fully and release.
D 2. Releasga the overdrive control switch. {The
epress Release O/D OFF indicator lamp will begin to flash
“ON and OFF”.)
SATO81F
/D OFF v
indi
Indicator lamp Check O/D OFF indicator lamp.
C] Refer to JUDGEMENT OF SELF-DIAGNOSIS
o 4] LT T_ || copk, Ar51.

OO0 —F ]

ED: DIAGNOSIS END

[ AATE52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

(Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE

O/D OFF indicator lamp:

All judgement flickers are the same.

Self diagnosis
start
Start signal 10 judgement flickers

T

: e ek
o b hbhbbhbhbbt

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

4th judgement licker is longer than others.

~ SV
TF
—~L_OFF ]

FARES

Self-diagnosis
start

-r 77 - - Light
JMML_ Shade

L | SAT44aF
Shift solenoid valve A circuit is short-circuited or discon-

ecled.
Go to SHIFT SOLENOID VALVE A {(DTC: 1108}, AT-135.

1st judgement flicker is longer than others.

T F
| OFF i,

SAT437F
Revolution senser circuit is short-circuited or disconnected.
® Goio VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN-
SOR) (DTC: 1102), AT-89.

5th judgement flicker is longer than others.

—[om 1—
~_CFF I

A N

_

s - —- Light

— - -Shade
o  SAT445F
Shift sotenoid valve B circuit is short-circuited or discon-

acted.
Go to SHIFT SOLENQID VALVE B (DTC: 1201), AT-139.

2nd judgement fiicker is longer than others.

N2

— oD |=—
~L_OFF_ )=
Z 7 TN

.  BAT439F
Vehicle speed sensor circuit is shert-circuited or discon-

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

6th judgement flicker is longer than others.

N
T om 1=

—L oFF J-

A BN
e —m—-Light
I ..
SAT447F

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

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

AT-150.

3rd judgement flicker is longer than others.

N

18R |-

L

. | SAT441F
Throttle position sensor ¢ircuit is short-circuited or discon-

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

Light

—--Shade

7th judgement flicker is longer than others.

N e
S
~L_OFF |-
AT
IHHH[ o
- — - Shade
SAT449F

Torque converter clutch solencid valve circuit is short-cir-

uited or disconnected.
Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE

(DTC: 1204), AT-120.

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

AT-51
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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.

Self-diagnosis
start

BRI 11

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

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

POWER SOURCE, AT-154.

Flickers as shown below.

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

lem.)

Battery ﬁower is low.
ry

~ \J’//;

SATAS7F

as been disconnected for a long time.

oth judgement flicker is longer than others.

~ \ A
B ECES
Paranue
I - -~ Light
- -8Shade

SAT453F

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

Lamp comes on.

Park/neutral position {PNF) switch, overdrive control switch
or throttle position switch circuit is disconnected or TCM is

Self diagnosis
Start

SAT387J

amaged.
Go to TCM SELF-DIAGNOSIS DOES NOT ACTIVATE (PARK/

NEUTRAL POSITION (PNP), OVERDRIVE CONTROL AND
THROTTLE POSITION SWITCH CIRCUIT CHECKS), AT-177.

10th judgement flicker is longer than others.
NV

—~[ om |—
I 1

—— Light

-L{—— Shade

) ) SAT455F
Line pressure solenoid valve circuit is shori-circuited or dis-

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

AT-131.

t, = 1.0 second

774
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TROUBLE DIAGNOSIS — Introduction

Introduction

The TCM receives a signal from the vehicle speed sensor,
throttle position sensor or park/neutral position (PNP) switch Gl
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- 14
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 ElM
ECM can store malfunctions in its memory.

SATESUAl  Input and output signals must always be correct and stable in

Sensors

the operation of the A/T system. The A/T system must be in LG

good operating condition and be free of valve seizure, solenoid
valve malfunction, etc.

It is much more difficult to diagnose a problem that occurs inter- EG
mittently rather than continuously. Most intermittent problems

are caused by poor electric connections or improper wiring. In EE
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 el
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Foliow the “Work Flow”. Refer to AT-57.
Before undertaking actual checks, take a few minutes to talk M

SATE32

with a customer who approaches with a driveability complaint.

The customer can supply good information about such
problems, especially intermittent ones. Find cut what symptoms
are present and under what conditions they occur. A “Diagnos-

tic Worksheet” like the example (AT-54) should be used.

Start your diagnosis by looking for “conventional” problems first. =g
This will help troubleshoot driveability probiems on an electroni-

cally controlled engine vehicle.

Also check related Service bulletins for information. [RA

SEF234G

RS

BT

HA
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet

INFORMATION FROM CUSTOMER

KEY POINTS
WHAT ........ Vehicle & A/T model
WHEN ........ Date, Frequencies
WHERE ... Road conditions
HOW ........ Operating conditions, Symptoms
Customer name MR/MS Model & Year VIN
Trans. modei Engine Mileage
Incident Date Manuf. Date In Service Date
Frequency 0O Continuous 3 Intermittent  (  times a day}
Symptoms O Vehicle does not move. {J Any position [ Particular position)

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

U No down-shift ((JO/MD —3rd 03rd - 2nd 0 2nd — 1s)

O Lockup malfunction

[ Shift point too high or too low.

[T Shift shock or siip {(ON ->D O Lockup O Any drive position)

[J Noise or vibration

O No kickdown

O No pattern select

O Others
{

O/D OFF indicator tamp

Blinks for about 8 seconds.

O Continuously lit {J Not lit

Malfuncticn indicator lamp (MIL)

O Continuously lit O Not fit
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TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1./ Read the Fail-safe and listen to customer complaints. AT-5 ol
2.|0 CHECK A/T FLUID AT-58
[1 Leakage (Follow specified procedure)
[1 Fluid condition B4
O Fluid level
3./ Perform STALL TEST and LINE PRESSURE TEST. AT-58, 61 =
0O Stall test — Mark possible damaged components/others.
00 Torque converter one-way clutch (1 Low & reverse brake
[ Reverse clutch [0 Low one-way clutch LG
OO Forward clutch L1 Engine
[0 Overrun clutch [ Line pressure is low
O Forward one-way clutch O Clutches and brakes except high EG
clutch and brake band are OK
O Line pressure test — Suspected parts:
4.0 Perform all ROAD TEST and mark required procedures. AT-62 F&
4-1. Check before engine is started AT-63
CL

O SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

Park/neutral position (PNP) switch, AT-81.
A/T fluid temperature sensor, AT-85. MT
Vehicle speed sensorA/T (Revolution sensor), AT-89.
Engine speed signal, AT-93.

Torque converter clutch solenoid valve, AT-120.

Line pressure solenoid valve, AT-131.

Shift solenoid valve A, AT-135.

Shift solenoid valve B, AT-139.

Throttle position sensor, AT-143, [FA
Overrun clutch solencid valve, AT-150. '
A/T fiuid temperature sensor and TCM power source, AT-154.
Vehicle speed sensorMTR, AT-158. A
Park/neutral position (PNP), overdrive control and throttle position switches,
AT-177.

Battery B
Others _ ER

4-2. Check at idle AT-64

. O/D OFF Indicator Lamp Does Not Come On, AT-162.

. Engine Cannot Be Started In “P” And “N” Position, AT-163.
. In “P” Position, Vehicle Moves Forward Or Backward When Pushed, BS

AT-163.

. In “N* Position, Vehicle Moves, AT-164.
. Large Shock. “N” — “R” Position, AT-165. .

. Vehicle Does Not Creep Backward In “R” Position, AT-166. BY
. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-167.

4-3. Cruise test AT-66, HA
AT-69
art-1

8. Vehicle Cannot Be Started From D,, AT-168.
9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-169. EL
10. A/T Does Not Shift: D, — D5, AT-170.
11. A/T Does Not Shift: D, — D,, AT-171.
12. A/T Does Not Perform Lock-up, AT-172. DX
13. A/T Does Not Hold Lock-up Condition, AT-173.

14. Lock-up Is Not Released, AT-173.

15. Engine Speed Does Not Return To Idle (Light Braking D, — D), AT-174.

bl Ooooootooooog

OO00 ood
Noois W=

-

ooooOoood
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

Part-2

(] 16. Vehicle Does Not Start From D,, AT-175.

O 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-169.
O 10. A/T Does Not Shift: D, — D3, AT-170.

L1 11. A/T Does Not Shift: Dy — D,, AT-171.

AT-71

Part-3

[ 17. A/T Does Not Shift: D, -» D5 When Overdrive Control Switch “ON" —
“OFF”, AT-175

O 15. Engine Speed Does Not Return To Idle (Engine Brake In D,), AT-174.

[0 18. A/T Does Not Shift: D; — 2,, When Selector Lever “D” — “2” Position,
AT-176.

] 15. Engine Speed Does Not Return To Idle (Engine Brake In 2,), AT-174.

[J 19. A/T Does Not Shift: 2, — 1,, When Selector Lever “2” — “1” Position,
AT-176.

[0 20. Vehicle Does Not Decelerate By Engine Brake, AT-177.

{1 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

Park/neutral position (PNP) switch, AT-81.

A/T fluid temperature sensor, AT-85.

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

Engine speed signal, AT-93.

Torque converter clutch solenoid valve, AT-120.

Line pressure solenoid valve, AT-131.

Shift solenoid valve A, AT-135.

Shift solenoid valve B, AT-139.

Throttle position sensor, AT-143.

QOverrun clutch solenoid valve, AT-150.

A/T fluid temperature sensor and TCM power source, AT-154.
Vehicle speed sensor-MTR, AT-158.

Park/neutral position (PNP), overdrive control and throttle position
switches, AT-177.

Battery

Others

0o Odboooodobcooood

AT-72

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

AT-43

o

Perform all ROAD TEST and re-mark required procedures.

AT-62

o

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

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

[0 DTC {P0731, 1103) A/T 1st gear function, AT-96.

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

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

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

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

EC
section

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

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

AT-76,
AT-73

Erase DTC from TCM and ECM memories.

AT-40

. 778

AT-56




TROUBLE DIAGNOSIS — Introduction

Work Flow

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR

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

toms or conditions for a customer complaint.

Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-54} and "DIAG-

NOSTIC WORKSHEET” (AT-55), to perform the best troubleshooting possible.

CHECK IN

y

LISTEN TO CUSTOMER COMPLAINTS AND FILL OUT “INFORMATION

Refor to FAIL-SAFE Service Notica or Precautions, AT-5.

FROM CUSTOMER", AT-84.

CHEGK, PRINT OUT OR WRITE DOWN (18T TRIF) DTC AND FREEZE
FRAME DATA, THEN ERASE, PASTE T iN REPAIR ORDER SHEET,
ALBO CHECK RELATED SERVICE BULLETINS.

v

CHECK AT FLUID LEVEL AND CONDITION. IF NG, PLACE CHECK ON
THE DIAGNOSTIC WORKSHEET, AT-58,

Aefer to A/T Fiuid Chesok, AT-58,

v

PERFORM STALL TEST AND LINE PRESSURE TEST,

| Refer to Stall Tost and Line Prassure Tast, AT-58, 81,

4.

%ﬁg&gi%zgm CONFIRMATION PROCEDURE” IF THE (18T TRIP} DTC
PERFORM ROAD TEST AND PLACE GHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.

Follow ROAD TEBT procedurs, Al-62.

No NG #em or NG Hems inoluding
NG items not OB {1st trip) DTC of
inctuding any OBD-H TOM seli-dingnostic et
DTC or TEM
self-diagnostic items

. M v

® FOR OBD-I| DTC or TOM SELF-DIAGNOSBIS NG ITEMS:
=INEGPECT EACH COMPONENT.
~REPAIRMEPLACGE.

® PERFOBRM DTG CONFIRMATION PROCEDURE OR ROAD TEST AND
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET

® Hafer to seli-diagnosis, AT-42,

® Porform ROAD TEST for all items,

® Proceed if self-diagnosis delests no madfunction.
{Mon-self-diagnastic Beme, espedially those that require AT
removal, should be repaired in the following sleps.)

AGAIN.
. - - -L

PERFOAM DTC CONFIEMATION PROCEDURE FOR FOLLOWING OBD-#
fTEMS AND PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC
WORKSHEET,

® AST 15T, BND, 380 OR 4TH GEAR FUNSTION,

® AT TCC SV FUNCTION look-u).

Refer to EC section. [“Emission-related Diagnostic
information”, "ON BOARD DIAGNOSTIC SYSTEM DESCRIP-

TION"].

#

® FOR ALL REMAINING MA&.FUNCTEONS

NG

b4

-INSPECT EACH COMPONENT.
~REDPAIR/AREPLACE,

& PERFORM ROAD TEST AND CONFIRM ALL MALFUNGTIONS ARE
ELIMINATED.

) 4

Reter io

® ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-88
- AT-52.

8 TROUBLE DIAGNDSIS FOR DTC, AT-80 - AT-161,

® DIAGHOBTIC PROCEDURES FOR SYMPTOMS, AT-182 -
Af-182,

* Symptom Chatt, AT-73.

ERASE DTG FROM TCM AND BCM MEMORIES,

Refer to HOW TO ERASE DTG, AT-40.

h 4

FINAL CHECK

Confirm thad the inddent s completely fiwed by performing BASIC INSPEC-
TION and D7TC CONFIRMATION PROCEDURE. Then, ¢rase the ubnecss-
sary {already fixad) 1st tp OTCs in ECM ard TCM.

Reter 1o DTC CONFIRMATION PROGEDURE, AT-82 - AT-161.

OK

CHECK OUT

AT-57

B
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TROUBLE DIAGNOSIS — Basic Inspection

@& &L

N

SAT767B

Fluid leakage

SAT288G

SATG38A

SATB47B,

SATS13G

780

A/T Fluid Check

FLUID LEAKAGE CHECK

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

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

3. Stop engine.

4. Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem

Dark or black with burned odor Wear of frictional material
Water contamination — Road water

Mil ink

fley pin entering through filler tube or breather
Varnished fluid, light to dark brown Oxidation — Over or under filling, —
and tacky Overheating

FLUID LEVEL CHECK

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

Stall Test

STALL TEST PROCEDURE

1. Check A/T and engine fluid levels. if necessary, add.

2. Drive vehicle for approx. 10 minutes or until engine oil and
ATF reach operating temperature.

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

3. Set parking brake and block wheels.

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

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

AT-58



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

7 » 5. Start engine, apply foot brake, and place selector Iever inD
7 e —~ position.
/\ SN\ 6. Accelerate to wide open throttle gradually while applying
NN foot brake.
pess @ W \? UG H = ' | 7. Quickly note the englne stall revolution and immediately
A, 7
5 sec. N D, ’/ release throttie. MA
7 LOSE ‘ e During test, never hold throttle wide open for more than
’ AOAN 5 seconds.
&4 Stall revolution: =M
[ viriz 1,850 - 2,150 rpm
SAT514G
8. Move selector lever to “N” position. Le
9. Cool off ATF.
¢ Run engine at idle for at least one minute. EG
10. Repeat steps 5 through 9 with selector lever in “2”, “1” and
“R"” positions.
FE
GL
SAT?71B
JUDGEMENT OF STALL TEST T

The test resuit and possible damaged components relating to each result are shown in the illustrations

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

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: A

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

“QFF”,
1st and 2nd gears in “2"” position and engine brake functions with accelerator pedal released (fully BR

closed throttle). ..... Forward clutch or forward one-way clutch slippage
Stall revolution is too high in R position:
e Engine brake does not function in “1” position. ..... Low & reverse brake slippage 8T
e Engine brake functions in “1” position. ..... Reverse clutch slippage
Stall revolution within specifications: a8

e \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 abnormally.

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

e Slippage occurs in 2nd and 4th gear in D" position. ..... Brake band slippage HA

® 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 controf switch set to “OFF”".

Stall revolution less than specifications: EL
e Poor acceleration during starts. ..... One-way clutch seizure in torque converter

' o3¢

781
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TROUBLE DIAGNOSIS — Basic Inspection

Stall Test (Cont’d)
JUDGEMENT OF STALL TEST

Selector lever position Judgement
D H L 0O : Stall revolution is normal.
2 H [s) L H : Stall revelution is higher
than specified.
1 H O L L : Stall revolution is lower
than specified.
R e} H L

Damaged components

Low & reverse brake

Cverrun clutch

Forward one-way A

clutch

Engine

! Torque converter
one-way clutch

Raverse clutch

Hydraulic circuit for

line o T ,
pressure control ! Nt

{Line pressure is low.} T ET O l

Low one-way clutch

. ™ Clutches and brakes except
) H o high clutch and brake band
are OK. (Condition of high
H o] clutch and brake band cannot
be confirmed by stall test.)
1 H e}
R H o]
Selector lever position Judgement

SATB71HA

2 AT-60



TROUBLE DIAGNOSIS — Basic Inspection

Test port for
R position

SAT301FA|

SATE47B

\ 0il pressure gauge set
Tt usas0r-0)

]
1S

L~
b

il
7

SAT513G

SAT493G

Line Pressure Test
LINE PRESSURE TEST PORTS

Location of line pressure test ports are shown in the illustration.
Always replace pressure plugs as they are self-sealing

LINE PRESSURE TEST PROCEDURE

1. Check A/T fluid and engine oil levels. If necessary, add fluid

2.

Line pressure: Refer to SDS, AT-296.

bolts.

or oil.

Drive vehicle for approx. 10 minutes or until engine oil and

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

Install pressure gauge to corresponding line pressure port.

Set parking brake and block wheels.

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

Start engine and measure line pressure at idle and stall

speed.

When measuring line pressure at stall speed, follow the

stall test procedure.

AT-61

EM
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TROUBLE DIAGNOSIS — Basic Inspection

Line Pressure Test (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

Line pressure is low in all positions.

@ Qil pump wear

® Control piston damage

® Pressure regulator valve or piug sticking

@ Spring for pressure regulator valve damaged

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

® Clogged strainer

At idle

Line pressure is low in particular position.

® Fluid pressure leakage betwesn manual valve and
particular clutch

® For example, line pressure is:
- Low in “R” and “1” positions, but
— Normal in “D” and “2” positions.
Therefore, fluid leakage exists at or around low and
reverse brake circuit.

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

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 solenoid valve circuit
® Pressure modifier valve sticking

® Pressure regulator valve or plug sticking

® Open in dropping resistor circuit

At stall speed

Line pressure is low.

® Maladjustment of throttle position sensor

® Line pressure solenoid valve sticking

@ Short circuit of fine pressure solenoid valve circuit
@® Prassure regulator valve or plug sticking

® Pressure modifier valve sticking

® Pilct vaive sticking

ROAD TEST PROCEDURE

1. Check before engine is started.

&

2. Check at idle.

O

3. Cruise test.

SAT786A

SAT496G

784

Road Test

DESCRIPTION

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

¢ The road test consists of the following three parts:

1. Check before engine is started

2. Check at idle

3. Cruise test

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

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

Troubleshoot items which check out No Good after road
test. Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” and “DIAGNOSTIC PROCEDURES FOR
SYMPTOMS”, AT-38 - AT-52 and AT-162 - AT-182.

AT-62



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED
B]
1. Park vehicle on flat surface. No .| Stop ROAD TEST.
| 2. Move selector lever to “P” position. | Go to “1. O/D OFF Indica-
3. Turn ignition switch to “OFF” position. tor Lamp Does Not Come
OVERPRIVE Wait at least 5 seconds. On”, AT-162.
ON/OFF 0> 4. Turn ignition switch to “ON” position.
(Do not start engine.)
5. Does O/D OFF indicator lamp come on
SATOETI fer about 2 seconds?
Yes
E Q/D OFF indicator lamp E
v
LS 4"7_: Does O/D OFF indicator lamp flicker for | Y85 | Perform self-diagnosis and
T about 8 seconds? "| check NG items on the
N DIAGNOSTIC
° WORKSHEET, AT-55.
Refer to TCM SELF-DIAG-
NOSTIC PROCEDURE
3 {NO TOOLS]), AT-49.
AAT9E0 v

1. Turn ignition switch to “OFF” position.
2. Perform self-diagnosis and note NG
items.
Refer to TCM SELF-DIAGNOSTIC
PROCEDURE (NO TOOLS), AT-49.
3. Go to "2. CHECK AT IDLE”, AT-64.

AT-63

EM
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
2. CHECK AT IDLE

SAT7698B
B
SAT770B

SAT768B

SAT796A

1. Park vehicle on flat surface. No N Mark the box on the DIAG-
2. Move selector iever 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”
8. Is engine started? Position”, AT-163.
lYeS Continue ROAD TEST.
Turn ignition switch to “ACC" position.
B l
1. Move selector lever to “D”, “17, “2” or Yes‘ Mark the box on the DIAG-
“R" position. 7| NOSTIC WORKSHEET.
2. Turn ignition switch to “START” position. Go to “2, Engine Cannot
3. Is engine started? Be Started In “P” and “N”
No Position”, AT-163.
Continue ROAD TEST.
1. Move selector lever ta “P" position.
2. Turn ignition switch to “OFF” position,
3. Release parking brake.
D] l
1. Push vehicle forward or backward. Yesk Mark the box on the DIAG-
2. Does vehicle move when it is pushed 7| NOSTIC WORKSHEET.
forward or backward? Go to “3. In “P” Position,
3. Apply parking brake. Vehicle Moves Forward Or
No Backward When Pushed”,
AT-163.
Continue ROAD TEST.
v
Yes | Mark the box on the DIAG-

1. Start engine.

2. Move selector lever to “N” position.

3. Release parking brake.

4. Poes vehicle move forward or back-
ward?

Y

NQOSTIC WORKSHEET.

Go to “4. In “N” Position,
Vehicle Moves”, AT-164.
Continue ROAD TEST.

SAT771B

786

lNo
®

(Go to next page.)

AT-64




TROUBLE DIAGNOSIS — Basic Inspection

Brake pedal

LG

SAT797A

<0

SAT772B

Brake pedal

)

For several seconds

SAT799A

SAT773B

Road Test (Cont’d)

®
l
Apply fool brake.
L4
1. Move selector lever to “R” position. Yes | Mark the box on the DIAG-
2. Is there large shock when changing | NOSTIC WORKSHEET.
from “N” to “R"” position? Go to “5. Large Shock “N”
' — “R” Position”, AT-165,
No Continue ROAD TEST.
v
1. Release foot brake for several seconds. | N© .| Mark the box on the DIAG-
2. Does vehicle creep backward when foot "] NOSTIC WORKSHEET.
brake is released? Go to “8. Vehicie Does Not
Creep Backward In “R”
Yes o
Position”, AT-166.
Continue ROAD TEST.
n A 4
Ne | Mark the box on the DIAG-

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

2. Does vehicle creep forward in all three
positions?

h 4

Yes
\d

Go to 3. CRUISE TEST, AT-66.

AT-65

NOSTIC WORKSHEET.
Go to “7. Vehicle Does Not
Creep Forward In “D”, "2”
Or “1” Position”, AT-167.
Continue ROAD TEST.

RA

E
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TROUBLE DIAGNOSIS — Basic Inspection

= Data link connector
for CONSULT

AECE78

NISSAN

CONSULT

g

START

| SUB MODE

I

SEF392I

[ sEtecT sysTEM B

ENGINE
1

AT

e ] B T e —

SATI74H

[l SELECT DiAG MODE

O

| SELF-DIAG =SULTS

[ paTA MONITOR

| DTC WORK SUPPORT

| TCM PART NUMBER

IS | IR | N | B | B | B

SAT385)

788

Road Test (Cont’d)

3. CRUISE TEST

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

e Using CONSULT, conduct a cruise test and record the

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

CONSULT setting procedure

1. Turn ignition switch “OFF”.

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

3. Turn ignition switch “ON”.

4. Touch “START”.

5. Touch “A/T™.

6. Touch “DATA MONITOR".

AT-66



TROUBLE DIAGNOSIS — Basic Inspection

[ seLect monTor mEm |

ECU INPUT SIGNALS

| MAIN siGNALS ]
[ SELECTION FROM MENU |

l |
!
|

-
[serinc ][ START

SATI02H

[ B SET RECORDING COND |

ALTQ TRIG :I MANL) RIG I

| -

SAT297C)

b SELECT MONITOR ITEM |

[ Ecu inpuT SIGNALS E—I
MAIN SIGNALS

| sELECTION FROM MENU |
L

|
_

|
[ sETTING || START ﬂ_]

SATY03H
% MONITOR #NO FAIL
ENGINE SPEED 800rpm
GEAR 1
SLCT LVR POSI N.o
VEHICLE SPEED Okmy/h
THRQTTLE POSI 0.0/8
LINE PRES DTY 29%
TCC S/V DUTY 2%
SHIFT SV A ON
SHIFT S/v B _m ON
l RECORD J
SATO7T1H
*RECORD 4/8 #NO FAIL [g]
ENGINE SPEED 768pm
GEAR 1
SLCT LVR POSI N.P
VEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8
LINE PRES DTY 29%
TCC SV DUTY 4%
SHIFT SV A ON
SHIFT /v B m ON
STOP i

SATO72H

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

8. Touch “LONG TIME” and “ENTER” key.

9. Go back to SELECT MONITOR ITEM and touch “MAIN
SIGNALS".
10. Touch “START".

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

12. After finishing cruise test part 1, touch “STOP”.

AT-67
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TROUBLE DIAGNOSIS — Basic Inspection

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

m REAL-TIME DIAG =

%%k %%k NO FAILURE % ¥ % %

[ STORE (RECORD1} |
DISPLAY

SAT301C
] ENG GEAR SLCT 14. Touch “PRINT™.
SPEED LEVER
18:01  {rpm) POSI
0003 AN 1 D
0002 ST 1 D
00'01 Y] 1 D
00"00 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D
I PRINT —I[ GRAPH |
SATO04H
& ENG  GEAR  SLOT 15. Touch “PRINT” again.
SPEED LEVER
18:01  (rpm) POSI
0003 LY 1 D
00’02 704 1 D
0001 LY 1 D
0000 704 ) D
00'01 704 1 D
0002 704 1 D
0003 704 1 D §
AaL™M |[ PRINT ]
SATA05H
ENG GEAR SLCT  veHl THARTL 16. Check the monitor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
18:01 (rpmyj kmihy  (/8)
00°03 L NN D o 00
00’02 704 1 D 0 0.0
00°01 [ 1 D 0 0.0
0000 704 i D 0 o0
00'01 704 t D 1] 0.0
00’02 704 1 D 0 0.0
0003 704 1 D 0 00
00'04 704 1 D 0 0.0
0005 704 1 D 0 00

SAT906H

OR

() Without CONSULT

s

Gjl e Throttle position sensor can be checked by voltage across

terminals 33 and @3 of TCM.

[L_Tcm o[ CONNECTOR]|

a5 34
B GY
L ’
2 &

SAT908I

0 AT-68



TROUBLE DIAGNOSIS — Basic Inspection

Accelerator
pedal

Half-way

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

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

ATF operating temperature:
50 - B0°C (122 - 176°F)

(AJB] v

1. Park vehicle on flat surface.

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

3. Move selector lever to “P” position.

4, Start engine.

v

Move selector lever to “D” paosition.

® v

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

OVERDRIVE
ONOFF >
SATOO1Y
.
SAT775B

SAT495G

QO»Q

Accelerator
pedal

s

R

O»Q

Accelerator

pedat

.‘\

Halfway

Z

SATAQ1H

Y

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

“Dz!! to “DS!!:
Refer to Shift schedule, AT-296.
¢ Yes

(Go to next page.)

AT-69

h 4

Does vehicle start from “D,”? No .| Go to “8. Vehicle Cannot
Read gear position. | Be Started From D,”,
AT-168.
Continue ROAD TEST.
Yes
h 4
Does A/T shift from “D,” to “D,” at the No | Go to “9. AT Does Not
specified speed? ~| shift: Dy — D, Or Does
Read gear position, Not Kickdown: D, — D",
= throttle opening and AT-169.
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from
“D,” to “D,":
Refer to Shift schedule, AT-2986.
Yes
k4
No | Go to “10. AT Does Not

Shift: D, — D", AT-170.
Continue ROAD TEST.

MA
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

®
@ » (a @‘- L/U l
Accelerator Accelerator i
pedal o O Does A/T shift from “D,” to “D,” at the No | Go to “11. AT Does Not
7 ‘\\ specified speed? Shift: D, - D", AT-171.
Z Read gear position, Continue ROAD TEST.
throttle position and
vehicle speed.
; 7 Specified speed when shifting from
alfway D, to D,;:
SAT402H Refer to Shift schedule, AT-296.
|I_I Yes
y
b. L/U ’@ @ ‘ @ Does AT perform lock-up at the specified No .| Goto “12. AT Does Not
Accelerator  Brake Accelerator  Brake speed? _ Perfgrm Lock-up”, AT-172.
pedal pedal pedal pedal Read vehicie speed, throt- Continue ROCAD TEST.
7 P ‘ ‘ tle position when lock-up
3 duty becomes 94%.
Specified speed when lock-up
Z 7
Lightly Lightly OCCUrs:
Released.  pplied | "'°*°*¢  applied Refer to Shift schedule, AT-296.
SAT403H
Yes
¥
Does A/T hold lock-up condition for more | N® | Go to “13. A/T Does Not
than 30 seconds? Hold Lock-up Condition”,
AT-173.
Yes
II h 4
1. Release accelerator pedal. No .| Goto “14. Lock-up Is Not
2. Is lock-up released when accelerator Reieased”, AT-173.
pedal is released? Continue ROAD TEST.
Yes
v
1. Decelerate vehicie by applying foot No .| Go to "15. Engine Speed
brake lightly. Does Not Return To Idie
2. Does engine speed return to idle (Light Braking D, — Dg)”,
smoothly when A/T is shifted from “D,” AT-174.
to “Dg"? Continue ROAD TEST.
Read gear position and
engine speed.
Yes
A
1. Stop vehicle.
2. Go to “CRUISE TEST — Part 27,
AT-71.
792
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TROUBLE DIAGNOSIS — Basic Inspection

Acceleratar
pedal

Half-way

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

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

SAT485G

80 km/h
{50 MPH)

Accelerator
. pedal

@ »Q » @

Accelerator
pedal

Released

Accelerator
pedal

“ .\\

7

77
Fully depressed

SAT404H

Accelerator
pedal

‘\\

Y X

Fully depressed

7

"9 0@

Accelerator
pedal

Ly

L
Released

SAT405H

!
1. Accelerate vehicle by half throttle again. No | Go to “16. Vehicle Does
2. Does vehicle start from “D,”? | Not Start From D,”,
Read gear position. AT-175.
Continue ROAD TEST.
Yes
B
h 4
1. Accelerate vehicle to 80 km/h (50 MPH) No | Go to “9. A/T Does Not
as shown in lllustration, "| shift: D, — D, Or Does
2. Release accelerator padal and then Not Kickdown: D, — B.”,
quickly depress it fully. AT-189. '
3. Does AT shift from “D,” to "D, as Continue ROAD TEST.
soon as accelerator pedal is depressed
fully?
Read gear position and
throttle position.
Yes
Y
Does A/T shift from “D,” to “D,” at the No .| Go to "10. A'T Does Not
specified speed? "] shift: D, — D,”, AT-170.
Read gear position, Continue ROAD TEST.
\E/  throttie position and
vehicle speed.
Specified speed when shifting from
“D,” to “Dy"":
Refer to Shift schedule, AT-296.
Yes
D/
hd
No | Go to “11. A/T Does Not

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

Yes

Y

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 37,
AT-72.

AT-71

Shift: Dy — D", AT-171.
Continue ROAD TEST.

MA
EM
LG
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FE

BT

A
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TROUBLE DIAGNOSIS — Basic Inspection

T

=

0

SAT812A

X

SATB13A

4

OVERDRIVE
ON/OFFL> Engine brake
SAT929I
o (2 D; (OD OFF)
S \ 4
/t ®
>
SAT791GA
1] @

o)
®

SAT778B

794

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

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

;

Accelerate vehicle using half-throttle to

i‘D4”.

Release accelerator pedal.
'

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

m '

Does A/T shift from “D,” to “D;” {O/D No o| Go to “17. A/T Does Not
QFF)? "| Shift: D, = D5, When Over-
Read gear position and drive Control gwitch “ON”
vehicie speed. — “OFF”, AT-175.
Continue ROAD TEST.
lYes
Does vehicle decelerate by engine brake? No Go to “15. Engine Speed
| Does Not Return To Idle
Yes {Light Braking D, — Dg)",
AT-174.
Continue ROAD TEST.
Move selector lever from “D” o “2” posi-
tion while driving in “D;" {(O/D OFF).
I
Does A/T shift from “D;” (O/D OFF) to No | Go to “18. AT Does Not
Y2577 : © ghiﬂ: D, L—) D., \ghen
- oy elector Lever “D" — 2"
Read gear position. Position”, AT-176.
Continue ROAD TEST.
l Yes
Does vehicle decelerate by engine brake? No o G0 to “15. Engine Speed
| Does Not Return To Idle
Yos {Light Braking D, — Dg)”,
AT-174.
Continue ROAD TEST.
n y
1. Move selector lever from “2” to “1” posi- ° o Go to “19. A/T Does Not
tion while driving in “2,”. 1 8hift: 2, - 1,, When Selec-
2. Does A/T shift from “2,” to “1,” posi- tor Lever “2" — “17
tion? Position”, AT-176.
Read gear position. Continue ROAD TEST.
.| Yes
'
No

Does vehicle decelerate by engine brake?

Yes

h 4

1. Stop vehicle.

2. Perform self-diagnosis. Refer to TCM
SELF-DIAGNOSTIC PRCCEDURE {NC
TOOLS), AT-49.

AT-72

Go to “20. Vehicle Does

™ Not Decelerate By Engine

Brake”, AT-177.
Continue ROAD TEST.




TROUBLE DIAGNOSIS — General Description

Symptom Chart

< ON vehicle ' QFF vehicle -
247, 253, @ﬂ
Reference page (AT- ) 58, 191 89, 93, &1 190, | 139, | 120, 85, 190 202, | 238, 247 _
191 158 135 131 150 180 219 242 257 266
H =
5
E |2 (A
4 @
=) t g
~ 8 E|E g
- [11] @ -
. ) 2 ElR o B
= {Numbers are arranged in order of 2 5 2 o
~ |- - = § le =5
g [lnspecion. o =~ 7|2 212 5|8 @
g [Perform inspections starting with EIZ T 2 . =12 2ls & g &
o |number one and work up. Circled 2 = 8 g 5 <|u 2|53 4 @ 5 g . ) 6
. =] c = [ =2 a
% numbers indicate that the transaxle @8 §i° & § 2je 518 S 3 o o ° Ak =
5 |must be removed from the vehicle. T|% 5|2 2§ 2 B|E 3 g 2|5 2 £ & B - - 5l 3|2 5
© 2 2|9 D] ® 5 » Ele @ = 5 S 3 a
o 21w 3|% 2|2 12 B8 S|E S| 5|5 8|2 (3 -|5 2|2 F[§ ofE
w G|E |l Bl=E algE |l 8|5 5(&8 =l =S T G{o 5| F|= c£|8&
$ 8/5 a|s #|5 3|5 gls 8|3 2|5 BT 5|8 o5 £ c &l g|c] EB
2 5|2 oy ¢l= 515 2 S22 2|2 ¢ E|® Z|E 8|5 |5 9l
- Bl g/2 2|2 s|lg 22 a|y 2|2 E|E 5| 2/5 C|€ |2 5% efs
ZslEEle |2 eliElE2|Eels BlEE|ES|E 85 Bl2 5|5 gl
L |0 F|(@d Wlw J/0 @Glw dJjF O 28 ble 5|& | £|8 8|3 &£
Enai pryT—
163 |ENgine does not start In “N*, “P o3 | [EE

positions.
Engine starts in positions other than

163 “N" and “P. P - e S e e e o e e T e T oL
Transaxle noise in "P” and "N" .
—  |positions, 1 .. sla s|. 2. .|. .|. 4. . . J@&®
Vebicle moves when changing into
“P" position or parking gear does MT
163 not disengage when shitted out of SRR L I I I IR EERRE IERE AER I IR I R IR @
“P" position.
164 |Vehicle runs in "N position. I e eoe. @ . @
Vehicle wilt not run in “R” position
(but runs in “D", “2" and “1" posi- .
166 ltions). Cluteh slips. (N IR PR -SR] RS Y N B OJ O] e - |®
Very poor accelsration. F [':‘53
__ | Vehicle braked when shifting into 1 2 als 1 @ @ ®
“R" position. )
Sharp shock in shifting from “N” 1o
'D" position, o2 st 37 . sl e s|. . . @ . LT 4
Vehicle will not run in “D” and 2"
— [positions (but runs in “1" and "R" P T e e I T A R O [P R IV B @ R
positions}.
Vehicle will not run in “D”, "1", “2" BR
positions (but runs in “R" position).
167 | Cauteh siips. /RN SO IR DR IV SR IV 3 SR I N I (O 6] OTOT
Very poor acceleration. 8T
. .Clutcht?s or brakes slip somewhat P S S R PO S N R @ @ @ . N
in starting.
— |Excessive creep. P T O O T P e P R RO TN E{S
1686, .
167 o creep at all. LA I R AP - T IV PR N N O O]
_ fgll,l;lre te change gear from “D," to - R P R T I U S I S R @ )
2 - o
Failure to change gear from “D." to DT
— |apon -1 I T - R S I TR I P T Y I (] AP I I ¢
5.
Failure to change gear from “Dy” to
", ozl a0 sl s s o e s ®)] M
169, [Too high a gear change point from
170, "D, 1o “D,”, from “Dy” to “Dy", T T B -2 - I I S I O
171 |from “D;" to “D,". EL
__ | Gear change directly from “D," to 1 5 @
“Ds" oceurs. :
__|Engine stops when shifting lever
info "R" D", 45 and 41", R I I LT - T P -2 O R O T e S e 155t
__ |Too sham a shock in change from
“D," 10 4D, ", N I I - O U (PR I T PR S N e @®
_ :!'oonsha:p e:‘shock in change from R TN A IV S E I I AU I R @
D;" to *Dj".

AT-73 =



TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

e

ON vehicle

—_—

————

OFF vehicle

Emm—

Reference page {AT- )

58,
191

_

N

61

190, | 139,

135 1

31

120,
150

85,
190

180

202,
219

238,
242

247,
257

247 —

253,
266

)

Relerence page (AT-

Numbers are arranged in order of
inspection.

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

Control cable adjustment

Fluid level

Park/neutral position {(PNP} switch adjustment

Throttle position sensor {Adjustment}

Revolution sensor and vehicle speed sensor

Enging speed signal

Engine idling rpm

Ling pressire

Shift solenoid valve A
Shift solenoid valve B

Line pressura solenoid valve

Torque converter cluteh selenoid valve

Cverrun cluich solenoid valve

AT fluid temperature sensor

Accumutator N-D

Accumulator servo release

Ignition switch and starter

Torque converer

Gil pump

Reverse clutch
High clutch

Forward one-way cluich

Forward clutch

Low & reverse brake
Parking components

Low cne-way clutch

Too sharp a shock in change from
D fo 4D,

-

N

« | Control valve assembly

@ Overrun clutch

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

v

4]

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

Almost no shock or slipping in
change from “D5" 1o “D,".

@ @ @ @ Brake band

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

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

®

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

Maximum speed not attained.
Acceleration poor.

@ BE O

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

Failure fo change gear from “D3" to
“Dy" or from “D," to "Dy".

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

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

Too high & change point from "D,"
to “Dy”, from “D;” to “D,", from
"D,” to *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 frem “D,” to D" when
depressing pedal.

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

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

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

Vehicle will not run in any position.

® D

Transaxle hoise in “D”, "2”, “1" and
“R" positions.

796
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TROUBLE DIAGNOSIS — General Description
Symptom Chart (Cont’d)

< ON vehicle »

OFF vehicle . p

58, 190, | 139, | 120, 85, 190 202, | 238, | 247, 247 253, |__

Reference page (AT- } 191 81 1"4se | & | 135 | 131 | 150 | 190 219 | 242 | 257 266

F 3

@

)

Numbers are arranged in order of
inspection,

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

EM

LG

Reference page (AT-

EC

Forward .one-way clutch

@ Overrun clutch

Reverse clutch
Forward clutch

Low one-way clutch
Low & reverse brake
Brake band

Parking components

Park/neutral position (PNP} switch adjustment
High clutch

Throttle position sensor (Adjustment)
Revolution sensor and vehicls speed sensor
Torgue converter cluteh solenoid valve

Fluid level

Control cable adjustment
Engine speed signal

Engine idling rpm

Line pressure

Control vaive assembly

Shift solenold valve A

Shift sclenoid valve B

Line pressure solenoid valve
Overrun clutch solenoid valve
AST fluid ternperature sensor
Accumulator N-D
Accumulator servo refease
Ignition switch and starter
Torque converier

Qil pump

Faiture t¢ change from “Dy” to
17412," when changing lever into “2"
position.

Gear change from “2,” to "25" in 5
“2" position. T
Engine brake doss not operate in 1L
1 positon. 2l oala | e s |2t 0 e @ .. ] @
Gear change from “1.” to 1,7 in 211 [ U I N A I R A RN A
“1" position. ’ N MT
Does not change from “1," 1o “1,”

in “1" position. AR I D - I ) A A3 A A (P IR VR (5 I () T I

Large shack changing from 1" to 1 @ .
“1," in *“1” position. R R T A P T T R R

— |Transaxle overheats. 1 . |. 3|. .12 48 5@@@@@@

ATF shoots out during operation.
-— {While smoke emitied fromexhaust |1 .| . .. .|. .. .|. .- . - . - @@@ . . ®@
pipe during cperation.

__ [Offensive smell at fluid charging PR U I A A A N ISR I @@@@@ ) ) @@
@

®

~
—
(5
[=:]
-
(]

FE

17

L4

FA

pipe.
— |Torque converter is not locked up. . |3 12 4. 6|8 .|. _}|7 .|5
— |Torque converter clutch pistonslip. {1 .| . 2. .|. 3|86 .]. 5
Lock-up point is extremely high or 1|2 4 a

E

AfT does not shift to "D," when BR
— |driving with overdrive control switch | . . |2 1{3 .|. 8f6 4{. .|. s5y7 .. . |. .|. .|]. . L@
IIONH-
- (Engine e stopped at *R%, "% (2" |t | s als |2 f. . o . b o ] ST
and “1" positions.

172

RS

BT

AT-75 o7



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION

Terminal e Measure voltage between each terminal and terminal @9 or
B or® by following “TCM INSPECTION TABLE".

<

S

SATO10C

®

CONNECT

TCM HARNESS CONNECTOR TERMINAL LAYOUT

112]3 (4 (9101112131415 | ()| 1232425262728|2930|3132/3334,35
5/6(7[8] 16717[1819202122 3637138394014 142434445464 74

SAT207)
TCM INSPECTION TABLE
(Data are reference values.)
i Judgement
Terminal Wire color Item Condition o
No. standard
When releasing accelerator pedal 15-25v
] Line pressure after warming up engine. -
solencid valve When depressing accelerator pedal 0.5V or less
fully after warming up engine. ’
Line pressure When releasing accelerator pedal 5. 14V
2 /B solencid valve (@) after warming up engine.
(with dropping When depressing accelerator pedal | o\, o
resistor} fully after warming up engine. )
When setting overdrive control 1V or less
3 OR/B O/D OFF indica- switch in “OFF” position.
tor lamp ,‘.‘b When setting overdrive control Batterv voltage
switch in "ON” position. 24 9
4 S Vz)h[jf‘ turning ignition switch to Battery voltage
B Power source
When tuming ignition switch to
“OFE” 1V or less

7 AT-76



TROUBLE DIAGNOSIS — General Description

‘TCM Terminals and Reference Value (Cont’d)

Terminal
! Wire color ltem Condition Judgement
No. standard
Torque converter When A/T performs lock-up. 8-15v
5 GY/R clutch solenoid
valve When A/T does not perform lock-up. [ 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
6 L | 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
. Ly | Shift sotenoid (When driving in “D,” or “D,".)
valve B When shift solencid valve B does
not operate. : 1V or less
{When driving in “D;” or "D,".)
When overrun clutch solenoid valve Battery voltage
8 UB Qverrun clutch operates.
solenoid valve When overrun clutch solenoid valve [, .\
does not operate.
9 SB Power source Same as No. 4
10 — — — —
11 — — — —
12 — — —_ —
When setting selector lever to “N” or 1V or less”
13 U “N" position sig- “P" position.
nal When setting selector lever to other | Approximately
positions. 5V
Closed throttle | when releasing accelerator pedal Batteﬁ/ voltage
” v position switch after warming up engine.
(_iﬂ thf0ﬂ|e posi- @ When depressing accelerator pedal [\, .
tion switch) after warming up engine.
15 B Ground — —
Park/neutral “7"& Wh!.?rl setting selector lever to “1 Battery voltage
16 OR/ |Position (PNP) iy position.
SW“F_h " When setting selector lever to other |\
positicn positions.
Park/nautral When setting selector fever to “2” Battery voitage
17 gy |Position (PNP) position. -
Switch “2” When setting selector lever to other |\,
position positions.
Park/neutral When setting selector lever to “D" Battery voltage
1 WIG position (PNP) position.
SW”_C_h ‘o When setting selector lever to other |
position positions.

*: This terminal is connected to the ECM.

AT-77
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value {Cont’d)

Torminal Wire color ftem Condition Judgement
No. standard
Park/neutral !Vrlen ssalttlng selector lever fo “N” or Battery voltage
‘9 Gym |Position (PNP) P” position.
switch “N” of When setting selector lever to other |\,
“P" position positions.
Park/neutral Wh-el."l setting selector iever to “R Battery voltage
position (PNP) 2 position.
20 G/w L -
switch “R When setting selector lever to cther 1V or less
position positions.
Wide open :‘{ﬁ When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 LG switch engine.
(in throttle posi- When releasing accelerator pedal 1V or Jess
tion switch) after warming up engine.
oo — — — —
When turning ignition switch to
Power source ' . “C3FE". 9% Battery voltage
23 P (Memory back- C! ) or t )
When turning ignilion switch to
up) ON” Battery voltage
24 L/OR E_nglne speed @ @ ) ] When engine runs at idle speed. 0.5-1.5V
signal
1V or more
Revolution sen- When vehicle cruises at 30 kmvh (19 V?aﬁ?; "siss
25 w3 MPH). 9 y
(Measure in AC response to
range) vehicle speed.
When vehicle parks. ov
26 —_ — — —
Voltage varies
o7 PU/R Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor (1 to 2 MPH) for 1 m (3 ft) or more. |than 1V and
more than 4.5V
2g* G/B — — —
29" G/w — @ — —
30* GY/L —_ — —_
Throttle position
31 P/ Sensor — 45-55V
{Power source) @
32 — — — —_

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

800
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Teminal Wire color Item Condition Judgement
No. standard
When ATF temperature is 20°C Approximately
33 BR AT fluid tem- {68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
{176°F). 0.5V
Fully-closed
@ throttle:
When depressing accelerator pedai Approximately
Throttle position slowly after warming up engine. 0.5V
34 GY . .
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
E] Approximately
v
“Throltle position
35 B sensar — —
{Ground)
36 — — — —
When ASCD cruise is being per-
Battery voltage
formed. ("GRUISE” light comes on.) | oo Volag
ASCD cruise
37 OR switch When ASCD cruise is not being per-
formed. ("CRUISE" light does not 1V or less
comas on.)
38 — — — —
@ When setting overdrive control
) it . Battery voltage
39 &/ Overdrive control switch in “ON” position
switch When setting overdrive control
vy " 1V or less
switch in “OFF” position
When “ACCEL" set switch on ASCD 5.8y
cruise is in “D,” position.
40 OR/B ASCD OD cut a P
signal When “ACCEL” set switch on ASCD
e e e 1V or less
cruise is in “Dy” position.
41 —_ — — —
42 — — — —
T &) = =
44 — — —_ —
45 — — — —
e T - -
iy
47 — — vy — —
48 B Ground — —

AT-79
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal : - Judgement
No. Wire color ltem Condition sta%dard
)iNheP turning igniticn switch to Battery voltage
4 5B Power source @) - . .
. }{(\Shlggj_turmng ignition switch 1o 1V or less
g SB Powar source B@ Same as No. 4
15 B Ground ' —
- When turning ignition switch to
Power source _ “OFE". glg Battery voltage
23 P {Memory back- @ or @ o -
tuming ianiti 't
up) A I\?n urning ignition switch to Battery voltage
48 B Ground @ -
&
"\

cammnEeT
€ 45
I Tcm O[CONNECTOH”

4, 9, 23
[ —

o &

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

- SATS0SL

°? E&H®

[ vcm o[ connectonl|
15, 48
(e

@ |

CHECK TCM POWER SOURCE.

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

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

3. Turn ignition switch to “OFF” position.

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

Check the following items:

| ® Harness for short or

open between ignition
switch and TCM termi-
nals @, @ and @
(Main harness)

® |gnition switch and fuse
Refer to EL section
(“POWER SUPPLY
ROUTING™.

QK

¥

= SATIT0

802

CHECK TCM GROUND CIRCUIT.
1. Turn ignition switch to “OFF” position.
2. Disconnect TCM harness connecior.
3. Check continuity between terminals @
and ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.

Repair open circuit or short

"] to ground or short to power

in harmess or connectors.

OK

Y

INSPECTION END

AT-80




TROUBLE DIAGNOSIS FOR P0705

Park/neutral position
{PNP) switch

AAT349A

Park/Neutral Position (PNP) Switch

DESCRIPTION

e The park/neutral position (PNP) switch assembly includes a

transmission

e The transmission range switch detects the selector lever

range switch.

position and sends a signal to the TCM.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Temr‘al Wire color ltem Condition J:faizz:e;t

Park/neutral Whgln setting selector lever to “1” Battery voltage
16 ORL | Posttion (PNP) position.

swn_c.h “” When setting selector lever to other 1V or less

position positions.

Park/neutral Wht_alj setting selector lever to “27 Battery voltage
- gy |position (PNP) position.

swit.clh "2 When setting selector lever to other 1V or less

position positions.

Park/neutral C‘w Whgr] setting selector lever to “D" Battery voltage
8 wiG | Pesition (PNP) position.

switch “D” When setting selector lever to other

position ‘}:ﬁ positions. 1V orless

Park/neutral , Y\H:en s?ltting selector lever to “N” or Battery voltage
10 GyR |Postion (PNP) P” position. -

switch N or When setting selector lever to other 1V or less

“P” position positions.

Park/neutral Whi-ap setting selector lever to “R” Battery voltage
20 cw  |position (PNP) position.

switch “R"” When setting selector lever to other

position positions. 1V orless

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

: PNP SW/CIRC

! PO705
: MIL Code No. 1101

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

the gear position.

® Harness or connectors
(The park/neutral position (PNP)
switch circuit is open or shorted.)
® Park/neutral position (PNP) switch

AT-81
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TROUBLE DIAGNOSIS FOR P0705
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SATOMI

804

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

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

® 2

3)

Turn ignition switch “ON".

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

CONSULT.

Start engine and maintain the foliowing conditions for

at least 5 consecutive seconds.

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

THRTL POS SEN: More than 1.3V

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

3)

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

OR

3)

Start engine.

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

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

DESCRIPTION"].

AT-82



TROUBLE DIAGNOSIS FOR P0705

A
A [l setecTsvstem |
I ENGINE |
I AT |
SATY74H
FMONFOR #NO FAL  [g]
VHCL/S SEAT Okm/h
VHCL/S SE-MTR  Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT  13.4V
ENGINE SPEFD  1024rpm
OVERDRIVE SW O N
P/N POSI SW O N
R POSITION SW___OFF
[ RECORD |
SATO76H

f—\
3

J

i Tom

lo| connecToR||

16,17,18,18, 20
Lt A il it B

SATo12I

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

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK PARK/NEUTRAL POSITION
(PNP) SWITCH CIRCUIT.
1. Turmn ignition switch to “ON”
posilion.
{Do not start engine.)
2. Select "ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
AT with CONSULT.

3. Read out “P/N”, “R", “D", “2” and “1”
position switches moving selector lever
to each position.

Check the signal of the selector lever
position is indicated properly.
OR

NG

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

2. Check voltage between TCM
terminals , @, , ,
and ground while moving
selector lever through each posi-

tion.
Voltage:
B: Battery voltage
0: oV
Terminal No.
Lever position
@ @@
F, N B ¢] 0 0 4]
R 0 B 0 0 0
D 0 o B0 0
2 a Q 0 B 1]
1 0 0 0 0 B
OK

h 4

Check the following iterns:
"| ® Park/neutral position

(PNP}) switch
Reter to “Component
Inspection”, AT-84.

® Harness for short or
open between ignition
switch and park/heutral
position (PNP) switch
{Main harness)

® Harmness for short or
open between park/
neutral position (PNP)
switch and TCM (Main
harness)

@ [gnition switch and fuse
Refer to EL section
("POWER SUPPLY
ROUTING™).

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

NG

OK

¥

INSPECTION END

AT-83

1. Perform TCM input/

output signal inspection.

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

EC

[FE

GL

T

FA

BLA

805



TROUBLE DIAGNOSIS FOR P0705
Park/Neutral Position (PNP) Switch (Cont’d)
COMPONENT INSPECTION

& DIBCONNECT
E Eﬁjl Park/neutral position (PNP) switch
( ) 1. Check continuity between terminals (1) and @ and between

- terminals @) and @, ®, ®, @, @, @® while moving
am manual shaft through each position.
Al Lever position Terminal No.

P ®—® O—-@

i R ®—®
N ®-©® ®-@
D ®-@
2 @ -
1 ®-®

Park/neutral position
(PNP) switch

AATAGAA

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-191.

4. if NG on step 2, remove park/neutral position (PNP) switch
from A/T and check continuity of park/neutral position (PNP)
switch terminals. Refer to step 1.

5. If OK on step 4, adjust park/neutral position (PNP) switch.
Refer to AT-191.

6. If NG on step 4, replace park/neutral position (PNP) switch.

AAT329A

. AT-84



TROUBLE DIAGNOSIS FOR DTC P0710

Shift solenoid valve B A/T Fluid Temperature Sensor
Shift solenoid valve A
Overrun clutch solenoid valve DESCR'PTION @[I
The A/T fluid temperature sensor detects the A/T {luid tempera-
AT fluid ture and sends a signal o the TCM.
t ture I
cansor MiA
E]
SATE283HA
LG
EG
FE
0 *CeF) GL
-40 -20 b 20 ad 0 80 160 120 140 160
(—40) (—4) (32)X68)X(104)(140)(176)(212)24B)(284)(320)
SATO21J
(AT

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Cold [20°C (68°F)] Approximately 1.5V
AT iluid temperature sensor d 1 EA
Hot [80°C {(176°F)] Approximately 0.5V
TCM TERMINALS AND REFERENCE VALUE RA
Remarks: Specification data are reference values.
Terminal . . Judgement BR
No. Wire color Iltem Condition standard
When ATF temperature is 20°C Approximately
a3 gr | AT fluid tem- @) (68°F). 1.5V ST
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
RS
Throttle position
35 B sensor 9 \,ﬁ — —
{Ground) N BT

ON BOARD DIAGNOSIS LOGIC

A
Diagnostic frouble code Malfunction is detected when .. Check items (Possible cause)
. ATF TEMP SEN/CIRC B
® Harness or connectors
&) : PO710 TCM receives an excessively low or (The sensor circuit is open or
J high voltage from the sensor. shorted.) o3¢
NOY | ® A/T fluid temperature sensor

* MIL Code No. 1208

807

AT-85



TROUBLE DIAGNOSIS FOR DTC P0710
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SATI1I

808

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

)
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

6 )

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).
Perform self-diagnosis for ECM.

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

AT-86



TROUBLE DIAGNOSIS FOR DTC P0710

. DISCOMNECT
HO®

5

-

AAT253A

SELECT SYSTEM

ENGINE

[

AT

SAT974H

#w MONITCR #NO FAIL m
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR 5km/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

P/N POSI SW ON

R POSITION SW  OFF

RECORD ]

SATO76H

-

. . ccmuscr
H S, .

TCM |0]CONNECTOR||
a3

BR

© @

AAT240A

B]

D.ISCONNECT
H s. “

|o| coNNECTOR]|
35

@ B

|| TCM

SATA14

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK A/T FLUID TEMPERATURE
SENSCR 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:
Coid [20°C (68°F)]
Approximately 2.5 k{2
4. Reinstall any part removed.

NG

OK

Ig A

1. Remove oil pan.

| 2. Check the following

items:

® A/T fluid temperature
sensor
Refer to “Component
Inspection”, AT-88.

® Harness of terminal cord
assembly for short or
open

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

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

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

NG

[

. Starnt engine.
2. Check voltage between TCM

-

terminal and ground while
warming up A/T.
Voltage:

Cold [20°C {68°F)] —
Hot [80°C (176°F)]:
Approximately
1.5V - 0.5V
3. Turn ignition switch to “OFF”
position.
4. Disconnect TCM harness con-
nector.
5. Check continuity between termi-
nal and ground.
Continuity should exist.
If QK, check harness for short to
ground and short to power.

OK
v

Check the following item:

"| ® Hamess for short to

ground or short to power
or open between TCM,
ECM and terminal cord
assembly (Main harness)

® Ground circuit for ECM
Refer to EC section
{“TROUBLE DIAGNO-
SIS FOR POWER SUP-
PLY").

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

NG

OK
h 4

INSPECTION END

AT-87

1. Perform TCM input/
output signal inspection.

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

EM

LG

EC

€L

i

A

RA

ST
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BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0710

Wrapped

Thermometer

D)=

\ SAT298F

810

A/T Fluid Temperature Sensor (Cont’d)

COMPONENT INSPECTION

A/T fluid temperature sensor

e For removal, refer to AT-190.

e Check resistance between two terminals while changing

temperature as shown at left.

Temperature °C (°F)

Resistance

20 (68}

Approximately 2.5 k(}

80 (176)

Approximately 0.3 k2

AT-88



TROUBLE DIAGNOSIS. FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution
sensor)

DESCRIPTION

The revolution sensor detects the revolution of the idler gear
parking pawl lock gear and emits a pulse signal. The pulse sig- 4
nal is sent to the TCM which converts it into vehicle speed.

@l

i

Revolution sensor
SAT357H

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

LG

) EG
Terminal Wire color ltem Condition Judgement
No. standard
1V or more BB
Revolution sen- When vehicle cruises at 30 km/h (19 ;’z;afjl ; '?fs
o5 W sor ) MPH). A
{(Measure in AC response to GL
range}) vehicle speed.
When vehicle parks. ov
C T
Throttle position @ .
35 B sensor — — AT
(Ground)
&
A FA

ON BOARD DIAGNOSIS LOGIC

RA
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
: VEH SPD SEN/CIR AT BR
® Harness or connectors
pO72 TCM does not receive the proper voli- (The sensor circuit is open or
0720 age signal from the sensor. shorted.) ar

- MIL Code No. 1102 ® Revolution sensor
RS
BT
A
EL
IDE
811

AT-89



TROUBLE DIAGNOSIS FOR DTC P0720
Vehicle Speed Sensor-A/T (Revolution
sensor) (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-.

Iln  seLecTsvsTEM

ENGINE
mu

AT

I
I
l
|
F
|

I |

SAT974H

[l SsELECT DIAG MODE

[ SELF-DIAGESULTS

| DATA MONITOR

I DTC WORK SUPPORT

[ TCM PART NUMBER

I I

SAT385.)

| fm SELECT.SYSTEM

I ENGINE

5

TR | SN J S | S| — ) —| —

SEF895K

I [m  SELECT DIAG MODE

| WORK SUPPORT

] SELF-DIAG RESULTS

| DATA MONITOR

[ ACTIVE TEST

| DTC GONFIRMATION

| ECM PART NUMBER

[x]
|
|
]
I
|
)

SATS11I

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

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

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

® )
2

4)

5)

Turn ignition switch “ON” and select “DATA MONI-
TOR"” mode for “A/T” with CONSULT.
Drive vehicle and check for an increase of "VHCL/S
SE-A/T” value in response to “VHCL/S SE-MTR”
value increase.
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-159.
If the check result is OK, go to 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 (O/D “ON”’)
Driving pattern: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions required for this test.
If the check result is NG, go to "“DIAGNOSTIC
PROCEDURE”, AT-92.
If the check result is OK, go to following step.
Maintain the following conditions for at least 5 con-
secutive seconds.
CMPS-RPM (REF): 3,500 rpm or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (O/D “ON™)
Driving pattern: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions cgequirec:l for this test.

R

&@ 1

Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” (O/D *"ON”), vehicle speed
higher than 30 km/h (19 MPH), throttle opening
greater than 1/8 of the full throttle position and driv-
ing for more than 5 seconds.
Select “MODE 7” with GST.

OR

Start engine.

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

AT-90



TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)

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

DESCRIPTION"].

EM
LG
EG
FE
eL

BT

EA

RA
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TROUBLE DIAGNOSIS FOR DTC P0720

SELECT SYSTEM

ENGINE
AT

i

P SN | N | | |

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

4

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

NG

Repair or replace revolu-

"| tion sensor.

ATI74H
#MONITOR #NO FAIL IE]
VHCL/S SE-A/T Ckm/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 |
SATQO76H
5 COMNECT . “
[_ToM__ [o|cONNECTOR];
25
w
o &
) AAT242A
—
(=) G2
& DISCONNECT h 4 hd
T.5.
AATZHA

814

OK
h
CHECK INPUT SIGNAL. NG [ Check the following items:
@ 1. Start engine. ® Harness for short or
2. Select “ECU INPUT SIGNALS” open between TCM,
in “DATA MONITOR"” mode for ECM and revolution sen-
“A/T” with CONSULT. sor (Main harness)
3. Read out the value of “VHCL/S ® Ground circuit for ECM
SE-A/T” while driving. Refer to EC secticn
Check the value changes (“TROUBLE DIAGNO-
according to driving speed. SIS FOR POWER SUP-
CR PLY™).
.'ﬁ’. 1. Start engine.
4= 2 Check voltage between TCM
terminal @ and ground while
driving.
{(Measure with AC range.)
Voltage:
At 0 km/h (0 MPH):
ov
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
response to vehicle speed.)
OK
¥
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-20.

A J

oK

L 4

INSPECTION END

1. Perform TCM input/

output signal inspection.

2. If NG, recheck TCM pin

terminals for damage or
logse connection with
harness connector.

COMPONENT INSPECTION

Revolution sensor
e For removal, refer to AT-193.

e Check resistance between terminals 3@ and @.

Terminal No.

Resistance

® @

500 - 6500

AT-92




TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal

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

TCM TERMINALS AND REFERENCE VALUE A
Remarks: Specification data are reference values.
Terminal ) . Judgement
No. Wire color liem Condition standard EM
Engine speed (.. @_5 ‘i . :
. 5-1.5V
24 L/OR signal ¢ When engine runs at idle speed 05 LE
ON BOARD DIAGNOSIS LOGIC EC
Diagnostic trouble code Malfunction s detected when ... Check item (Possible cause)
= FE
: ENGINE SPEED SIG
; ® Harness or connectors
@ - PO725 TCM _does not recelve the proper volt- (The sensor circut is open or €L
age signal from ECM.
shorted.)
@ : MIL Code No. 1207
T

FA

BR

ST

RS

BT

A

el

AT-93 o



TROUBLE DIAGNOSIS FOR DTC P0725

[l SELECTSYSTEM

| _ENGINE

l |
| |
l |
L I
[ ]

SEF895K

[l seLecTDIAGMODE  [4]|

| WORK SUPPORT

| SELF-DIAG RESULTS

{ DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

, ECM PART NUMBER

SATII

816

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

)
2)

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

OR

3)

Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” (G/D “ON”), vehicle speed
higher than 10 km/h (6 MPH}), throttle opening greater
than 1/8 of the full throttle position and driving for
more than 10 consecutive seconds.
Select “"MODE 77 with GST.

OR

3)

Start engine.

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

Perform self-diagnosis for ECM.

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

AT-94



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont’d)

h 4

INSPECTION END

AT-95

DIAGNOSTIC PROCEDURE
[lm  setectsystem I
| ENGINE m I INSPECTION START
| AT |
¥
[ ] Perform diagnostic test mode Il (self- NGL Check ignition signal ¢ircuit
| ] diagnostic results) for engine control, "| for engine control. Refer to
l I Check ignition signal circuit condition. EC section [“Ignition Signal
OK (DTC: 0201)”, TROUBLE
I ] DIAGNOSIS FOR DTC
SAT974H P13207].
#wMONITOR #NO FAIL  [y] T
VHCL/S SE-A/T Okm/h NG — :
VHCL/S SE-MTR Bkm/h CHECK INPUT SIGNAL. .| Check the following items:
THRTL POS SEN 0.4v 1. Start engine. "] ® Hamess for shart or
ELAL#%FTE“\’}ELSTE éi\\j 2. Select “ECU INPUT SIGNALS” open between TCM and
ENGINE SPEED 1024rpm in “DATA MONITOR” mode for ECM
OVERDRIVE SW 8 : “A/T” with CONSULT. @ Resistor and ignition coil
P/N POSI SW 3. Read out the value of “ENGINE Reter to EC section
R POSITION SW__ OFF SPEED. [“Ignition Signal (DTC:
| RECORD ‘ Check engine speed changes 0201)”, "TROUBLE
SATG78H according to throttle position. DIAGNOSIS FOR DTC
OR P13207].
=& .‘i%’. 1. Start engine.
s @ﬂ &/ 2. Check voltage between TCM
= terminaf and ground.
|L_TcMm__ [of connECTOR || Voltage (Idle speed):
24 0.5 - 1.5V
L/OR CK
v
o @ Perform Diagnostic Trouble Code (DTC) NG‘ 1. Perform TCM input/
confirmation procedure, AT-94. output signal inspection.
2. If NG, recheck TCM pin
SAT92H OK terminals for damage or

loose connection with
harness connector.

Ei

LG

EC

FE

GL

T

FA

BR

ST

RS

HA

EL

817



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION

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

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

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

Gear position 1 2 3 4
Shift solenoid valve A CN (Closed) OFF (Open)' OFF {Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) QOFF {Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal ) " Judgement
! Wire color ltern Condttion J
No. standard
When shift solenoid valve A oper-
ates. Baitery voltage
6 Lw | Shift solenoid (When driving in “D,” or “D,".)
valve A When shift solenoid valve A does not
operaie. 1V or less
(When driving in “D,” or “D3".}
When shift solenoid valve B oper-
ates. Batiery 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 “D;" or “D,".}

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: OQutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is higher than the position (1st) supposed by TCM, the slip ratio will be more
than normal. In case the ratio exceeds the specified vaiue, 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-96



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

Gear position supposed by TCM 1 2 3 4
In case of gear position with no matunctions 1 2 3 4
In case of gear position with shift solenoid valve A stuck open @ 2 3 3
In case of gear position with shift sclencid valve B stuck open @ 3 3 4
(O: PO731 is detected.
Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)

* MIL Gode No. 1103

@ Shift solenoid valve A

AJT cannot be shifted to the 1st gear ® Shift solenoid valve B
position even if electrical circuit is good. | ® Each clutch

® Hydraulic control circuit

[lm  sELECT SYSTEM

|
| ENGINE |
I |
I |
| |
I |
l |

AT y

[l seecToiacmone [

| SELF-DIAGESULTS
|£ATA MONITOR

{ TCM PART NUMBER

!
|
[ oTC worK suPPORT |
|
|
|

SAT385)

—
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{40} {—~3) (32}(6BX104)(14D)(176)(212)(248)(264)(320)
SATD21J

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

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

TESTING CONDITION:

Always drive vehicle on a leveil road to improve the accu-
racy of test.

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

®"
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 PQ731” 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 (at all times dur-
ing step 4)

Selector lever: D position (O/D “ON”’)

AT-97

MA
EM
LG
EC
FE
GL
T

FA

Sil

RS
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TROUBLE DIAGNOSIS FOR DTC P0731

820

A/T 1st Gear Function (Cont’d)

3)

6)
7)

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

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

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

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

Check that “GEAR"” shows “1” when depressing
accelerator pedal to WOT. :
If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for
“ENGINE™. In case a 1st trip DTC other than P0731
is shown, refer to applicable “TROUBLE DIAGNO-
SIS FOR DTC™.

Stop vehicle.

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

Vehicle condition

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

No malfunction exists 152-23-14

Malfunction for PO731 exists.

2-52—-53-3
453534

8) Make sure that “OK” is displayed. {If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-100.
Refer to shift schedule, AT-296.

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 (O/D “ON"’)
Refer to shift schedule, AT-296.

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 118
Selector lever: D position (O/D “ON”)
Refer to shift schedule, AT-296.
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-98



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-99
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TROUBLE DIAGNOSIS FOR DTC P0731

| A/T 1st Gear Function (Cont’d)
DIAGNOSTIC PROCEDURE

Bhift solenoid vaive B
Shift solenoid valve A INSPECTION START

COverrun clutch solenoid valve
Torque converter clutch solenoid valve

CHECK SHIFT SOLENOID VALVE. NG_ Repair or replace shift sole-
1. Remove control valve assembly. Refer | noid valve assembly.
to AT-190.

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

OK

Line pressure
solenoid valve

4 B
NG

DI SCOUNECT CHECK CONTROL VALVE. .| Repair control valve assem-
1. Disassemble control valve assembly. | by

Refer to “Control Valve Assembly”,

AT-223.
2. Check to ensure that:

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

® Valve, sleave and plug are free from

AAT244A, burrs, dents and scratches.

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

® Hydraulic line is free from obstacles.

iOK

Perform Diagnostic Trouble Code (DTC) NG‘ Check control valve again.
confirmation procedure, AT-97. " | Repair or replace control

lOK valve assembly.

INSPECTION END

SAT387H

COMPONENT INSPECTION

Shift salenoid vaive B Shift solenoid valve A and B

Shift solenoid vailve A

o For removal, refer to AT-190.
Resistance check
¢ Check resistance between two terminals.

Solenoid valve Terminal No. '?{ii';trz:c)e
Shift solenoid
valve A
- ; Ground 20 - 4041
Shift sotenoid ®
valve B

DISCONMELT

€
gt ®

AAT243A|

- AT-100




TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

Operation check
Shighﬁglenfid yzlvelﬂ A e Check solenoid valve by listening for its operating sound
ift solenoid valve . . ,
Overnn cluteh solenoid valve while applying battery voltage to the terminal and ground. @
Torque converter clutch solenaid valve
A
El
Line pressura \
solenoid valve ﬂ__@
EC
FE
CL
T

FA

RA

BR

ST

RS

BY

HA

EL

AT-101 823



824

TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function

DESCRIPTION

e This is an OBD-IlI 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 seif-di-
agnosis malfunction.

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

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal ement
Wire color ltem Condition Judg
No. standard

When shift solenoid valve B oper-
ates. Battery voltage
{When driving in “D,” or "D,".}

When shift solenocid valve B does
not operate. 1V or less
(When driving in “D;” or “D,”.}

Shift solenoid
valve B

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

Gear position supposed by TCM 1 2 3 4
Iln case of gear position with no malfunc- 1 5 3 4
tions
In case of gear position with shift solenoid
valve B stuck open 4 @ 3 4
(- PO732 is detected.
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)

* AT 2ND GR FNCTN

&) - pora2

. MIL Code No. 1104

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

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

AT-102



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

[m  sELECT SYSTEM

I |
| ENGINE | CAUTION: @
| AT n | ¢ Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the
l | tachometer. MA,
| I NOTE:
| | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| | DURE” has been previously conducted, always turn igni- ER
ATB7AH tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. e
TESTING CONDITION:
[l seecionemooe  [] Always drive vehicle on a level road to improve the accu-
| SELF-DIAGESULTS racy of test. Ee
[ DaTA MONI'QI'HUOH After the repair, perform the following procedure to confirm the
DTG WORK SUPPORT malfunction is eliminated.

“A/T” with CONSULT.

Make sure that output voltage of A/T fluid temperature

sensor is within the range below. GL

FLUID TEMP SEN: 0.4 - 1.5V

SAT385/ If out of range, drive the vehicle to decrease the volt-
age (warm up the fluid) or stop engine to increase the [HT
voltage (cool down the fluid).

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

4) Accelerate vehicle to 59 to 64 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.

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

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

!
|
|
[ TcM PART NUMBER |
|
|

0 — CCF) ing step 4)
40 -20 0 20 40 60 80 100 120 140 160 .
(~40) (-4) (32)6BYF08K140)(176X212)24BN280)320) Selector lever: D position (O/D “ON’’)
e Check that “GEAR” shows “3” or “4” after releas- BR
ing pedal.

5} Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 59 t0 64 o
km/h (37 to 40 MPH) uniil “TESTING” changes to
“STOP VEHICLE” or "COMPLETED". (It will take
approximately 3 seconds.) BS
If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-105.
ff “STOP VEHICLE” appears on CONSULT screen, g
go te following step.

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

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

SIS FOR DTC".
6) Stop vehicle. B3

AT-103 825



TROUBLE DIAGNOSIS FOR DTC P0732

826

A/T 2nd Gear Function (Cont’d)
7) Follow the instruction displayed. (Check for normal
shifting referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screenis changedtoc 1T =52 —-53 -5 4

No malfunction exists

1-52-533-4

Malfunction for PO732 exists.

453534

8) Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-105.
Refer to shift scheduie, AT-296.

OR

@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 59 to 64 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (O/D “ON’’)
Reter to shift schedule, AT-296.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 59 to 64
km/h (37 to 40 MPH). (It will take approximately 3

seconds.)

4) Select "MODE 7” with GST.

OR

1) Start engine and warm up ATF.

2) Accelerate vehicle to 59 to 64 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (O/D “ON”)
Refer to shift schedule, AT-296.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 59 to 64
km/h (37 to 40 MPH). (It will take approximately 3

seconds.)

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

DESCRIPTION™].

AT-104



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

DIAGNOSTIC PROCEDURE
Shift sclenoid vaive B
Shift solenoid valve A INSPECTION START @l
Overrun clutch solenoid valve
Torque converter clutch solencid valve
CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift sole- MA
1. Remove control valve assembly. Refer | noid valve assembly.
to AT-190.
2. Check shift solenoid valve operation. EM
@ Shift solenoid valve B
Refer to “Component Inspection” below. e
Line pressure g OK '
solenoid valve
= EG
CHECK CONTROL VALVE. NG‘ Repair control valve assem-

IE8 | | 1. Disassemble control valve assembly. " bly.
CISCONNEGT Refer to "Control Valve Assembly”, e
Eé} AT-223.
2. Check to ensure that:
7
@ Valve, slseve and plug slide along cL

valve bore under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scratches. T
® Control valve springs are free from
damage, deformation and fatigue.
® Hydrauiic line is free from obstacies.

lOK

AATZ254A

Perform Diagnostic Trouble Code (DTC) NG_‘ Check control valve again. FA
confirmation procedure, AT-103. | Repair or replace control
lOK valve assembiy.

INSPECTION END

SATIE7H

BR

COMPONENT INSPECTION

Shift solenoid valve B ST

e For removal, refer to AT-190.
Resistance check

Shift solencid valve B

e Check resistance between two terminals. RS
Solenoid valve Terminal No. ' Resistance
{Approx.) BT
Shift solenoid
valve B @ Ground 20 - 400
HA
EL
1D
AAT251A
827

AT-105



TROUBLE DIAGNOSIS FOR DTC P0732

Shift solencid valve B
Shift solenoid valve A
Ovaerrun clutch solenoid valve

Torque converter clutch solenoid valve

Ling pressure
solenoid valve

DISCONENECT

|

AAT254A

828

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

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

AT-106



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function

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

agnosis malfunction. &
e This malfunction is detected when the A/T does not shift into third gear position as instructed by the

TCM. This is not caused by electrical malfunction (circuits open or shorted) but by mechanical mal-

function such as control valve sticking, improper solencid valve operation, malfunctioning servo pis- gy

ton or brake band, etc.

Gear position 1 2 3 4 e
Shift solenoid valve A ON (Closed) OFF (Open} OFF (Cpen) 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. &
Terminal ! " Judgement
No. Wire color ltem Condition standard el
When shift solenoid valve A oper-
ates. Battery voltage
; Lw |t solenoid (When driving in “D,” or “D,".) W
valve A When shift solenoid valve A does not
operate. 1V or less AT
(When driving in “D,” or “D3".}
ON BOARD DIAGNOSTIC LOGIC EA
This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM
as follows:
RA

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

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

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunc- ; 5 3 4 RS
tions
In case of gear position with shift solenoid 5
4 &)
valve A stuck closed ! 1 BT
(O: P0733 is detected.
(HIA
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
_ EL
* AT 3RD GR FNCTN .
: ® Shift solencid valve A
G@ . P0O733 AT 'c.:annol be_ shlfted_to thg Sr?d_gear ® Esch clutch N3¢
position even if electrical circuit is good. . N
® Hydraulic control circuit
* MIL Code No. 1105
829
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TROUBLE DIAGNOSIS FOR DTC P0733
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A/T 3rd Gear Function {Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

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

tachometer.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

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

TESTING CONDITION:

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

racy of test.

After the repair, perform the foliowing procedure to confirm the

malfunction is eliminated.

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

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

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

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

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

4) Accelerate vehicle to 70 to 85 km/h (44 to 53 MPH)
under the following condition and release the accel-
erator pedal completely. '
THROTTLE POSI: Less than 1/8 (at all times dur-
ing step 4)

Selector lever: D position (O/D “ON’’)

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

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

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

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

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

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

6) Stop vehicie.

AT-108



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

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

Gear on actual transmission shift pattern when G
screen is changedto 1 -2 53 5 4

* Vehicle condition

No malfunction exists. 15235354
Malfunction for PO733 exists. 151544

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

Refer to shift schedule, AT-296. e
OR
@ 1) Start engine and warm up ATF,

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

THROTTLE POSI: Less than 1/8 B
Selector lever: D position (O/D “ON”)
Refer to shift schedule, AT-296.

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of g
“THROTTLE POSI” from a speed of 70 to 85 km/h
(44 to 53 MPH). (It will take approximately 3 sec-
onds.) MT

4) Select “MODE 7” with GST.

OR
1) Start engine and warm up ATF.

2) Accelerate vehicle to 70 to 85 km/h (44 to 53 MPH)
under the following condition and release the accel-
erator pedal completely. FA
THROTTLE POSI: l.ess than 1/8
Selector lever: D position (0/D “ON")

Refer to shift schedule, AT-296.

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 70 to 85 km/h
(44 to 53 MPH). (It will take approximately 3 sec- ER
onds.)

4) Perform self-diagnosis for ECM.

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

A

RS

BT

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P0733

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

Torque converter clutch solenoid valve

A/T 3rd Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK SHIFT SOLENOID VALVE.

1. Remove control valve assembly. Refer
to AT-190.

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

NG

Line pressure
solenoid valve

&

Repair or replace shift sole-
noid valve assembly.

CHECK CONTROL VALVE.
1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”,
AT-223,
2. Check to ensure that:
® Valve, sleeve and plug slide along
vailve bore under their own weight.

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

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

® Hydraulic line is free from cbstacles.

NG

OK

hd

Y

Repair control valve assem-
bly.

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

NG

lOK

INSPECTION END

SAT367H

Shift solenoid valve A

DYSCONNEST

2

AAT252A

832

COMPONENT INSPECTION

Shift solenoid valve A

¢ For removal, refer to AT-190.
Resistance check

Check control valve again.

| Repair or replace control

valve assembly.

e Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
{Approx.)
Shift solenoid
valve A ® Ground 20 - 400

AT-110




TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

Operation check
smg solenoid valve B e Check solenoid valve by listening for its operating sound
Shift solenoid valve A H : i
O e < oo valve while applying battery voltage to the terminal and ground. @
Torque converter clutch solenoid valve
A
B
. LG
Line pressure
solenoid valve
EC
A
DISCONNEGT
FE
TJE o
AAT255A
i

FA

BR

7]

RS

BT

[RA

EL

AT-111 o



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function

DESCRIPTION

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

e This malfuncticn 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, efc.

Gear position 1 2 3 ' 4

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

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

Manitor item Condition Specification

Torque converter clutch solenoid LOCK‘UT’ "OFF” App roxirrlately A%
valve duty Lock-up “ON” Approximately 94%

Small throttle opening
{Low line pressure) Approximately 24%
L L

Line pressure solenoid valve duty

Large throttle opening Approximately 96%
(High line pressure)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Tem?al Wire color ltem Condition Jgg%%rgfdnt
When releasing accelerator pedal
i after warming up engine 1.5- 25V
1 RAW Line pressure @ g up engine.
solenoid vatve @ When depressing accelerator pedal | s/ or Jess
fully after warming up engine. )
Line pressure When releasing accelerator pedal 5- 14V
2 PR solenoid valve @ after warming up engine.
(with dropping When depressing accelerator pedal |4 v or jess
resistor) fully after warming up engine. :
Torque converter When A/T performs lock-up. 8- 15V
5 GY/R clutch solencid
valve When A/T does not perform lock-up. |1V or less
When shift solenoid valve A cper-
ates. o 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. o Battery voltage
- LY Shift solenoid {(When driving in “D,” or “Dy".)
valve B When shift solencid valve B does
not operate. 1V or less
{(When driving in “Dy” or “Dy,".)
When overrun clutch solenoid valve
Battery voitage
8 UB Overrun clutch operates. Y ¢
solenaid valve When overrun clutch solenoid valve |4y o jess
does not operate.
834
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TROUBLE DIAGNOSIS FOR DTC P0734

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

A/T 4th Gear Function (Cont’d)

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

Gear position supposed by TCM 1 2 3 4
|!"| case of gear position with no malfunc- 1 2 . 3 4
tions

In case of gear position with shift solenocid 1 5 o @
valve B stuck closed

O PO734 is detected.

Diagnostic trouble code

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

© AT 4TH GR FNCTN
@ * PO734

s : MIL Code No. 1106

® Shift solenoid valve A

® Shift solencid vaive B

® Overrun clutch solenoid valve

® Line pressure solencid valve

® Each clutch

® Hydraulic control circuit

® Torque converter clutch solenoid
valve

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

I

SELECT SYSTEM

ENGINE

1

AT

SATI74H

SELECT DIAG MODE

[

Ol

| SELF DIAGESULTS

[ DATA MONITOR

| DTC WORK SUPPORT

| TCM PART NUMBER

l

SAT385J

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.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn igni-

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

ducting the next test.

TESTING CONDTION:

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

racy of test.

After the repair, perform the following procedure to confirm the

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

AT-113

)

MA
it
LG
EC

FE
T

FA

BI&

ST
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A/T 4th Gear Function (Cont’d)

2)

3)

4)

6)
7)

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

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

THROTTLE POSI: Less than 5.5/8 {at all times dur-
ing step 4)

Selector lever: D position (O/D “ON”)

Check that “GEAR” shows “3” after releasing
pedal.

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

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

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

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

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

Stop vehicle. -

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

Vehicle condition

Gear on actual transaxle shift pattern when
screen is changedto1 -2 -3 — 4

No malfunction exists 1=22-23->4
Malfunction for P0O734 exists. 1-2-52-1
8) Make sure that “OK” is displayed. (i “NG” is

displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-1186.
Refer to shift schedule, AT-2986.

OR

® )

Start engine and warm up ATF.

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

AT-114



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)
THROTTLE POSI: Less than 5.5/8
Selector lever: D position (O/D “ON”)
Refer to shift schedule, AT-296. al

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

4) Select “MODE 7" with GST.

OR BN
@ 1) Start engine and warm up ATF.

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

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (O/D “ON”) EC
Refer to shift schedule, AT-296.

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

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

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0734

©»0

Accelerator
pedal

"

7

Halfway SATO8BH

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

During “Cruise test — Part 1" (AT-69),
does A/T shift from D to D, at the
specified speed?

Yes

No

¥

Yy

Go to and check for
proper lock-up.

Shift sclenoid valve B

Shift solenoid valve A
Overrun clutch solenoid valve

Torque converter clutch soienoid valve

AST fluid
temperature

Line pressure
solenoid valve

DISCONNECT

SAT367H

838

Perform line pressure test.
Refer to AT-61.

NG

OK

'

Go to @

CHECK SOLENOID VALVES.

1. Remove control valve assembly.
Refer to AT-190.

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

NG

OK

E
A 4

h 4

Replace solenoid valve
assembly.

CHECK CONTROL. VALVE.

1. Disassemble control valve assembly.
Refer to AT-223.

2. Check to ensure that:

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

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

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

® Hydraulic line is free from obstacles.

NG

A4

OK

h 4

Repair control valve.

Does A/T shift from D4 to D, at the speci-
fied speed?

NG

Y

OK
v

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

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

NG

¥

Go to and check for
proper lock-up.

OK

h 4

INSPECTION END

AT-116




TROUBLE DIAGNOSIS FOR DTC P0734

Line pressura

solenoid valve

A/T 4th Gear Function (Cont’d)

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembiy.
Refer to AT-190.

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

NG

Replace solencid valve

OK

B
hd

| assembly.

AAT246A

SAT367H

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to AT-223.

2. Check line pressure circuit valves for
sticking.

® Pressure regulator valve

@ Pilot valve

® Pressure modifier valve

NG

h 4

Repair control vaive.

OK

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

No

Check control valve again.

Yes
h 4

Repair or replace control
valve assembly.

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

NG

Go to and check for

proper lock-up.

OK

¥

INSPECTION END

AT-117

El
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EC

FE

§T

BT

[HA
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TROUBLE DIAGNOSIS FOR DTC P0734

O» A

Accelerator
pedal

s
‘\\

Halfway SAT98IH

AAT245A

A/T 4th Gear Function (Cont’d)

During “Cruise test — Part 1" (AT-69), Yes | perform “Cruise test — Part
does A/T perform lock-up at the specified "] 1" again and retum 1o the
speed? start point of this flow
hart.
No cna
J
y
CHECK TORQUE CONVERTER NG__ Replace solenoid valve
CLUTCH SOLENOID VALVE. "| assembly.
1. Remove control valve assembly.
Refer to AT-190.
2. Refer tg “Component Inspection”,
AT-119.
OK
=
r
CHECK CONTROL. VALVE. NG | Repair control valve
1. Disassemble control valve assembly. "
Refer to AT-223.
2. Check control valves for sticking.
® Torque converter clutch control valve
#® Torque converter cluich relief valve
OK
¥
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "| Rapair or replace control
valve assembly.
Yes Y
v
NG

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

OK
hd

v

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

INSPECTION END

SAT367H

840
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont’d)

Shift solenoid vaive B COMPONENT INSPECTION
e e o Solenoid valves

Overrun clutch solenoid valve @”
Torque converter clutch solenoid valve e For I‘emoval, refer to AT-190.
Resistance check
AT fuid e Check resistance between two terminals. MA
temperature .
Resistance
sensar Sclenoid valve Terminal No. (Approx.)
- EM
Shift solenoid @
Line pressure valve A
solenoid valve
Shift solenoid @ 20 - 400 LG
- valve B
O lutch
verrun clutc
& solenoid valve Ground EC
[oa) .
' Line pressure
2.5 -5
J 8/ TS solenoid valve @ EE
L DISCONNECT
Torque converter
clutch solenoid ® 10 - 200
valve CL

AAT238A

(VT
Shift solenoid valve B Operatlon check
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 cluteh selenoid valve
A fluid FA
temperature
sensor
Line pressure
solenoid valve
BR
ST
= .
l T.S- RS

DI SCONMECT

BT

AAT24BA
HA

AT-119 84l



TROUBLE DIAGNOSIS FOR DTC P0740

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

Line pressure
solenoid valve

SAT322(GA

Torque Converter Clutch Solenoid Valve

DESCRIPTION

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

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

When the accelerator pedal is depressed (less than 2/8) in
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%
Torgue converter clutch solenoid valve duty 1 1
Lock-up “ON” Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
No. standard
Torque converter When A/T performs lock-up. 8- 15V
5 GY/R clutch solencid
vaive 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

&) : Po7ao

¢ 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.

842
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TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve

[l seLect_svsTEM | (Cont'd)
CENGINE — | DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE @]
I | NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- MA
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. EM
After the repair, perform the following procedure to confirm the
Fessk| malfunction is eliminated.

M e L

I
I
|
l

5

1} Turn ignition switch “ON". Le

2) Select “DATA MONITOR” mode for “ENGINE” with

SELE
I n CTDIAG MopE EJ|| CONSULT and wait at least 1 second.
WORK SUPPORT OR EQ
[ SELF-DIAG RESULTS | 1) Tumn ignition switch “ON”.
| AR MONTOR | 2) Select “MODE 7” with GST.
OR FE
| AcTivE TEST | 1)  Tum ignition switch “ON".
[DTC CONFIRMATION | 2) Perform seli-diagnosis for ECM.
" Refer to EC section [“Malfunction Indicator Lamp €L
| ECM PART NUMBER | (MIL)’, “ON BOARD DIAGNOSTIC SYSTEM
sAT9MI DESCRIPTION"].

T

A

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve
(Cont’d)
& DISCONNECT
A g DIAGNOSTIC PROCEDURE

INSPECTION START

4
CHECK GROUND CIRCUIT. NG_‘ 1. Remove oil pan. Refer
f 1. Tum ignition switch to “OFF" position. "l to AT-190.
= AATozea| | 2. Disconnect terminal cord assembly con- 2. Check the following
= nector in engine compartment. items:
E 3. Check resistance between tarminal @ @ Torque converter cluich
and ground. solenoid valve
= — Resistance: 10 - 20{} : Refer to "(fomponent
' Inspection”, AT-123.
LS oK ® Harness of terminal cord

assembly for short or
5 : open

GYm m 'im'é“:? (t[‘mJ B ¥

CHECK POWER SOURCE CIRCUIT. NG | Repair open circuit or short
“ oM |:[CONNECT°H” 1. Turn ignition switch to “OFF” position. 7| to ground or short to power
2. Disconnect TCM hamess connector. in harness or connectors.
GYR 3. Check continuity between terminal (8)

and TCM harness connector terminal

Continuity should exist. -
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

S * ¢ ’ oK

'

AAT2374| | Perform Diagnostic Trouble Code (DTC) NG._ 1. Perform TCM input/

confirmation procedure, AT-121. "] output signal inspection.
2. If NG, recheck TCM pin

CK )
terminals for damage or
y loose connection with
INSPECTION END harness connector.

i AT-122



TROUBLE DIAGNOSIS FOR DTC P0740

Torque converter clutch solenoid valve

L) gTh

DISCONNECT

ﬂ

AAT235A

Torgque converter clutch solenoid valve

DISCONNECT

AAT245A

Torque Converter Clutch Solenoid Valve
(Cont’d)

COMPONENT INSPECTION

Torque converter clutch solenoid valve

e For removal, refer to AT-190.

Resistance check
¢ Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Torque converter
clutch soleroid ®) 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-123

A
EM
LG
EC
FE
GL
(Vg
FA
RA
BR
ST
RS
BT
RA

EL
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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.

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

e This malfunction is detected when the A/T does not shift into fourth gear position or the torque con-
verter clutch does not 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.

Meonitor item Condition Specification
Lock-up “OFF” Approximately 4%
Torqus converter cluich solencid vaive duty l
Lock-up “ON” Approximately 94%
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
inai Judgement
Terminal | \wire color e Condition uagemen
No. standard
.
’ RW Line pressure @ -
solenoid valve When depressing accelerator pedal
. ) 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5- 14V
5 P/B solencid valve after warming up engine.
(with dropping :‘:& When depressing accelerator pedal
i . ) 0.5V or less
resistor) fully after warming up engine.
Terque converter When AT performs lock-up. 8- 15V
5 GY/R clutch solenoid
valve When A/T does not perform lock-up. |1V or less
When shift solenoid vaive A oper-
ates. Battery voltage
6 LN Shift solenoid (When driving in “D,” or “D,".)
valve A When shift solencid valve A does not
operate. 1V or iless
{When driving in “D,” or “Dy™.)
When shift solenoid valve B oper-
ates. Battery voltage
, | Shift solenoid (When driving in “Dy” or “D,”.)
valve B When shift solenoid valve B does
not operate. 1V or less
{When driving in “Ds" ot “D,,".)
When overrun clutch solenoid valve
Battery voitage
3 B Overrun clutch operates.
solenoid valve When overrun clutch solenoid valve
1V or less
does not operate.
846
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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: Gl
Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM R
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 E[l

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

Gear position supposed by TCM 1 2 3 4 L&
In case of gear position with no malfunc-
tions ! 2 3 4 E
In case of gear position with shift solenoid
valve B stuck closed 1 2 2 @
(C: PO744 is detected. e
Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause) CL
@ > A/T TCG S/V FNCTN .
® Torque converter cluich solenoid BT
@ . PO744 A/T cannot perform lock-up even if valve
electrical circuit is good. ® Each clutch
© MIL Code No. 1107 ® Hydraulic control circuit
FA
RA
BR
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seectsvstem | TION PROCEDURE
l ENGINE .| CAUTION: ST
| AT | Always drive vehicle at a safe speed.
[ | NOTE: S
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| | DURE” has been previously conducted, always turn igni-
| | tion switch “OFF” and wait at least 5 seconds before con- <
| ] ducting the next test.
satara|  After the repair, perform the following procedure to confirm the
malfunction is eliminated. A
1) Start engine and select “DATA MONITOR” mode for
[ln  sececToiagmopE [ “AT" with CONSULT.

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

[ SELF-DIAGSSULTS |
[ DATA MONITOR ’ FLUID TEMP SEN: 0.4 - 1.5V

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

| I 3) Select “TCC S/V FNCTN P0744” of “DTC WORK
| | SUPPORT” mode for “A/T” with CONSULT and
SAT385J touch “START".

AT-125
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A/T TCC S/V Function (Lock-up) (Cont’d)

4)

5)

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

and maintain the following condition continuously

until “TESTING” has turned to “COMPLETE”. (It wili

take approximately 30 seconds after “TESTING”

shows.)

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

step 4)

Selector lever: D position (O/D “ON”)

TCC S/V DUTY: More than 84%

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

Check that “GEAR” shows “4”,
For shift schedule, refer to SDS, AT-296.
If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS”. In case
a 1st trip DTC other than P0744 is shown, refer to
applicable “TROUBLE DIAGNOSIS FOR DTC”.
Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE".}
Refer to “DIAGNOSTIC PROCEDURE”, AT-127.
Refer to shift schedule, AT-296.

OR

1)

3)

Start engine and warm up ATF.
Start vehicle with selector fever in “D” (O/D “ON"},
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D, - D, —- Dy - D, — D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-296.
Select “MODE 7” with GST.

OR

1)

Start engine and warm up ATF.

Start vehicle with selector lever in “D” (O/D “ON”"),
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D; - D, - D; - Dy — Dy
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-296.

Perform self-diagnosis for ECM.

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

AT-126



TROUBLE DIAGNOSIS FOR DTC P0744

O»0Q

Accelerator
pedal

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

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

AT fluid
temperature

Line pressure
solenoid valve

DISCONNECT

AAT248A

CHECK SOLENOID VALVES.

1. Remove control valve assembly.
Refer to AT-180.

2. Check solenoid valve assembly opera-
tion.
Refer to AT-130.

QK

B
¥

s
‘\\ During “Cruise test — Part 1” (AT-89), Yes | o to (B) and check for
does A/T shift from D3 to D4 at the praper |ock_up_
specified speed?
7, No
Haltway SAT988H v
Perform line pressure test. NGh Go to @
Shift solenoid valve B Refer to AT-61. el
Shift sclenoid valve A
Qverrun clutch solencid valve oK
Torque converter clutch solenoid valve
A
A v
NG

.| Replace solenoid valve
1 assembly.

SATA67H

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to AT-223.

2. Check 1o ensure that:

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

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

@ Control vaive springs are free from
damage, deformation and fatigue.

@ Hydraulic line is free from obstacles.

NG

oK

h 4

Repair control valve.

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

No

Yes

4

.| Check control valve again.

Repair or replace control
valve assembly.

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

NG

Goto and check for
proper lock-up.

OK
r

INSPECTION END

AT-127

MA

EM

LG

EC

FE

GL

MT

FA

§T

RS
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TROUBLE DIAGNOSIS FOR DTC P0744

. Line pressure
solenocid valve

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

®

CHECK LINE PRESSURE SOLENOID

NG

.| Replace solenoid valve

AAT2484A)

1. Disassemble control valve assembly.
Refer to AT-223.

2. Check line pressure circuit valves for
sticking.

® Pressure regulator valve

® Pilot valve

® Pressure modifier valve

oK

Y

¥

VALVE. "] assembly.
1. Remove control valve assembly.
Refer to AT-190.
2. Check line pressure solenoid valve
cperation.
Refer to AT-130.
OK
4 B |
124 || CHECK CONTROL VALVE. NG

Repair control valve.

Does A/T shift from D; to D, at the speci-

fied speed?

No

Yes

Y

. | Check control valve again.

Repair or replace control
valve assembiy.

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

NG

.| Goto and check for

proper lock-up.

SAT367H

850

OK

v

INSPECTION END

AT-128




TROUBLE DIAGNOSIS FOR DTC P0744

O» @D

Accelerator

pedal

-

‘\\

Halfway

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

SATO89H

T8S.
DISCONNECT
aunsy

AAT2454,

SAT367H

During “Cruise test — Part 1”7 (AT-69), Yes | parform “Cruise test - Part
does A/T perform lock-up at the specified " 1" again and retumn 1o the
speed? start point of this flow
hart.
o cha
¥
- CHECK TORQUE CONVERTER NG¥ Replace solenoid valve
CLUTCH SOLENOID VALVE. "1 assembly.
1. Remove control valve assembly.
Refer to AT-190.
2. Check torque converter clutch solenoid
valve operation. Refer to AT-130.
CK
E
A 4
CHECK CONTROL VALVE. NGL Repair control valve.
1. Disassemble control valve assembly. "
Refer toc AT-223.
2. Check control valves for sticking.
® Torque converter clutch control valve
® Torque converter clutch relief vatve
OK
¥
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "1 Repair or replace control
valve assembly.
Yes y
v
NG | perform “Cruise test —

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

OK

h 4

Y

Part 1" again and retumn o -
the start point of this flow
chart.

INSPECTION END

AT-129
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TROUBLE DIAGNOSIS FOR DTC P0744

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

Torque converter clulch solenoid valve

AST fluid
temperature

Line pressure
solenoid valve

q | N\af A

A GIELR DISCONNECT
J

AATZ23BA

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

Torque converter clutch solenoid valve

AST fluid
temperature

Line pressure
solenoid valve

1 1 ENNE&T
716
L]

8

AAT248A

852

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

Solenoid valves

® For removal, refer to AT-190.

Resistance check

e Check resistance between two terminals.

Resistance

Solenoid valve Terminal No.
{(Approx.}

Shift solenoid
valve A

Shift solenoid
valve B

20 - 40£)

Overrun clutch
solenoid valve Ground

®| @ @

Line pressure
solenoid valve

25-50

Torque converter
clutch solenoid
valve

10 - 200

® | O

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

AT-130



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve

Shift solencid valve B
Shift solenoid valve A

Overrun clutch solenoid valve DESCRIPT'ON
Torque converter clutch solenoid valve . . . . Gl
The line pressure solenocid valve regulates the oil pump dis-
AT Hluid charge pressure to suit the driving condition in response to a
temperature signal sent from the TCM. A
senser 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 Ej
(throttle) should be open until the closed throttle position
sATz83HA!  switch is “OFF".

LL
CONSULT REFERENCE VALUE IN DATA MONITOR MODE ¢
Remarks: Specification data are reference values.
Menitor item Condition Specification EG
Small throttle opening
{Low line pressure) Approximately 24% EE
Line pressure solenoid valve duty + {
Large throttle opening Approximately 95%
(High line pressure}) oL
Note: The line pressure duty cycle value is not consistent when the closed throttle position switch is “ON". To confirm the line
p(r)eé'gure duty cycle at low pressure, the accelerator (throttle) should be open unitil the closed throttle position switch is
' MT
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. )
Terminal Wire color ltem Conditien Judgement
No. standard
When releasing accelerator pedal 15- 2.5V A
4 RAW Line pressure C! = after warming up engine. ) )
solenoid valve w i
When depr955|rl1g accelergtor pedal 0.5V of less BA
fully after warming up engine.
Line pressure When releasing accelerator pedal 5. 14y
o PiB solenoid vaive after warming up engine. BE
(with dropping @ When depressing accelerator pedal
i . . 0.5V or less
resistor) fully after warming up engine.
8T
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause) RS
¢ L/PRESS SOL/CIRC BT
. @ Harness or connectors
TCM detects an improper voltage drop L
- L . (The solenoid circuit is open or
G@ : P0O745 when it tries to operate the solenoid shorted.)
) valve. ® Line pressure sclenoid valve HA
* MIL Code No. 1205
EL
[
853

AT-131



TROUBLE DIAGNOSIS FOR DTC P0745

[l SELECT-SYSTEM

| ENGINE

I
.
I

|
|
l
|
E'

SEF895K

[[m  SELECT DIAG MODE

[+

| WoRK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
|
|
|

SATIHI

854

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

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

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

1)
2)

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

least 1 second.
OR

@

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

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-132



TROUBLE DIAGNOSIS FOR DTC P0745

[as)
T.5.

DI SCONNECT

Fh®

B

= AAT247A

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

BE

& DISCONNECT
A€

AW

Hb®

DISCONNECT
A€

Jo|cONNECTOR]|
z 1

[ oM

P/B RV

AAT250A

v
CHECK GROUND CIRCUIT. NG | 1. Remove control vaive
1. Turn ignition switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-190.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal @ items:
and ground. ® Line pressure sole-
Resistance: 2.5 - 50 noid valve
OK Refer to “Component
Inspection”, AT-134.
® Harness of terminal
cord assembly for
short or open
E h 4
NG

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

3. Check resistance between terminal (1)
and TCM harness connector terminal

Resistance: 11.2 - 12.8(}

OK

h 4

.| Check the following items:

7| ® Dropping resistor

Refer to “Component
Inspection”, AT-134.

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

CHECK POWER SQURCE CIRCUIT.

1. Turn ignition switch to “OFF" position.

2. Check continuity between terminal (‘D
?;)d 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

A 4

Repair open circuit or short

1o ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-132.

NG

CK

Y

INSPECTION END

AT-133

1. Perform TCM input/
output signal inspection.

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

@l
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TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont’d)

Line pressure
solenoid valve

COMPONENT INSPECTION
Line pressure solenoid valve

For removal, refer to AT-190.

Resistance check

Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
{Approx.)
Line pressure @ Grond ot . 50

solenoid valve

Line pressure
solenoid valve

ﬁ

DISCONNECT

AATZ46A;

AAT233A

856

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

Dropping resistor

¢ Check resistance between two terminals.

Resistance: 11.4 - 12.6(2

AT-134



TROUBLE DIAGNOSIS FOR DTC P0750

Shift solencid valve B

Shift solenoid valve A

OQverrun clutch solenoid valve

Torque converter clutch solencid valve

Line pressure
solenoid valve

SAT322GA

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 park/neutral position
(PNP) switch, vehicle speed and throttle position sensors.

Gears will then be shifted to the optimum position.

Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF {Open) OFF {Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . . Judgement
No. Wire color item Condition standard
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 “Dg".}
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause}

: SFT SOL A/CIRG
@ : rorso
: MIL Gode No. 1108

when it tries to operate the solencid
P shorted.)

. ® Harness or connectors
TCM detects an improper voltage drop (The solenoid circuit is open o

valve. ® Shift solenoid valve A

AT-135
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TROUBLE DIAGNOSIS FOR DTC P0750
Shift Solenoid Valve A (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

|B_seLEcTsvsTEm | | TION PROCEDURE
L _ENGINE J CAUTION:
| | Always drive vehicle at a safe speed.
NOTE: '

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

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1} Turn ignition switch “ON” and select “DATA MONI-

2)

SEFE95K

[[n  seecTDiGMODE  [3] TOR” mode for “ENGINE” with CONSULT.

| woRK suPPORT Start engine.

| SELF-DIAG RESULTS

: 3) Drive vehicle in D position and ailow the transmission
: to shift “1”" — “2” (“GEAR").
| DATA MONITOR ] OR
|
|
|

[ ACTIVE TEST & 1) Startengine. -
2) Drive vehicle in D, — D, position.
| DTC CONFIRMATION 3) Select “MODE 7” with GST.

OR

[ ECM PART NUMBER

satonll (oo 1) Start engine.

2) Drive vehicle in D, — D, position.

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

88 AT-136



TROUBLE DIAGNOSIS FOR DTC P0750
Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE
& DISCONNECT
T.5. INSPECTION START
' @l
L .
dpe
v RIA
CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF” position. v assembly. Refer to
l 2. Disconnect terminal cord assembly con- AT-190. ElM
e 1 nector in engine compartmeant. 2. Check the following
~ AAT232Al | 3. Check resistance between terminal items:
Bl and ground. # Shift solenoid valve A LG
Resistance: 20 - 400} Refer to “Componeant
oK Inspection”, AT-138. _
— ® Harnass of terminal cord EG
|3 assembly for short or
1.8 open
: FE
B
¥
Lw DISCONNECT Ly, NG . . .
W (t J CHECK POWER SOURCE CIRCUIT. | Repair open circuit or short GL
S = 1. Turn ignition switch to “OFF” position. "] to ground or short to power
“ TCM |o|coNNECTo|q|| 2. Disconnect TCM harness connector. in harness or connectors.
[ 3. Check continuity between terminal @ MT
and TCM harness connactor terminal
uw -
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed. EA
OK
. . . A 4
A
Perform Diagnostic Trouble Code (DTC) NG | 1, perform TCM input/ RA
confirmation procedure, AT-136. " output signal inspection.
AATZ31A 2. If NG, recheck TCM pin
OK terminals for damage or BR
y loose connection with
INSPECTION END harness connector.
8T
RS
BT
FA
EL
102X
859

AT-137



TROUBLE DIAGNOSIS FOR DTC P0750
Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A
¢ For removal, refer to AT-190.

Resistance check
o Check resistance between two terminals.

Shift sclenoid valve A

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve A ® Ground 20 - 400
AAT252A
Operation check

Shift solenoid valve B e Check solenoid valve by listening for its operating sound
" Overn lich s while applying battery voltage to the terminal and ground.

Overrun clutch solenoid valve
Torque converter clutch solenoid valve

Line pressure
solenoid valve

AAT255A

860 AT-138



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solencid valve

Line pressure
solenoid valve

Shift Solenoid Valve B
DESCRIPTION

Shift solenoid valves A and B are turned “ON” or “OFF” by the
TCM in response to signals sent from the park/neutral position
(PNP} switch, vehicle speed and throttle position sensors.

Gears will then be shifted to the optimum position.

SAT322GA
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF {Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color ltem Condition Judgement
No. _ standard
When shift solenoid vaive B oper-
ates. Battery voltage
4 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 “D3” or “D,".})

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

- SFT SOL B/CIRC
@ : PO755

(%9 © MIL Code No. 1201

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

® Harness or conneciors

(The solenoid circuit is open or
shorted.)

® Shift solenoid valve B

AT-139
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TROUBLE DIAGNOSIS FOR DTC P0755

[l seLectsvsTem

[_ENGINE

|
|
|
|
i
|

I

SEF895K]

[l sELECT DIAG MODE

[ WORK SUPPORT

| SELF-DIAG RESULTS

{ DATA MONITOR

| ACTIVE TEST

[ DTC CONFIRMATION

| ECM PART NUMBER

R {3

SATOTI

862

Shift Solenoid Valve B {Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

)
2)

3)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
Start engine.
Drive vehicle in D position and allow the transmission
to shift 1 - 2 —» 3 (“GEAR").

OR

@

QN —
e e v

Start engine.
Drive vehicle in D, — D, — D5 position.
Select “MODE 7” with GST.

OR

NOQ
JOOLS

LN

Start engine.

Drive vehicle in D, — D, — D5 position.

Perform self-diagnosis for ECM.

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

AT-140



TROUBLE DIAGNOSIS FOR DTC P0755

% DISCONNECT

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

T.5.

INSPECTION START

D ®

A4

= [

T AAT220A

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 (7)
and ground.
Resistance: 20 - 400}

NG

& MSCAONNECT

T.8.

OK

E
¥

1. Remove control valve
assembly. Refer to
AT-190.

2. Check the following
items:

@ Shift solenoid valve B
Refer to “Component
Inspection”, AT-142.

® Harness of terminal cord
assembly for short or
open

7

SEE
Ly TISCONNECT

A€

Ly

AAT230A

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

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

Continuity should exlst.
If OK, check harness 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-140.

NG

OK

Y

INSPECTION END

.| 1. Perform TCM input/

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

AT-141
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TROUBLE DIAGNOSIS FOR DTC P0755

Shift sclenoid valve B

€
D ®

AAT251A

- _

Shift solenoid valve B

Shift solenoid valve A
Overrun clutch solenoid valve

Torque converter clutch solengid valve

Line pressure
solenoid valve

DISCONNECT

@;t

AAT254A)

864

Shift Solenoid Vailve B (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve B

e For removal, refer to AT-190.
Resistance check

¢ Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift sotenoid
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-142



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor

DESCRIPTION &l
e Throtile position sensor
The throttle position sensor detects the throttle valve posi-
tion and sends a signal to the TCM. WA
& Throttle position switch
Consists of a wide open throttle position switch and a closed -
=N throttle position switch. EM
;—:gctlrt::o?t?esg:f;tis:::\:itch The wide open throttle position switch sends a signal to the
AATE00 TCM when the throttle vaive 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 EG
Remarks: Specification data are reference values.
Monitor item Condition Specification EE
Fully-closed throttle Approximately 0.5V
Throtlle position sensor
Fully-open throttle Approximately 4V el
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. MT
Terminal Wire color Item Condition Judgement
No. standard AT
Closed throttle When reler?lsmg accel.erator pedal Battery voltage
14 Y position switch after warming up engine.
(in throttle posi- When depressing accelerator pedal |\, FA
tion switch) after warming up engine.
Wide open When depressing accelerator pedal 5
throttle position more than half-way after warming up | Battery voltage RA
21 LG switch engine.
in throttle posi- i .
(_ ttle p When relerflsmg accellerator pedal 1V or less BE
tion switch) after warming up engine.
Throttle position @
31 P/L sensor — 45-558Y ST
(Power source)
Fully-closed
W [=)
Jkﬁ throttle: RS
When deprsssing accelerator pedal Approximately
.| Throttle position slowly after warming up engine. 0.5V
34 GY ; . BT
sensor (Voltage rises gradually in response | Fully-open =
to throtile position.) throttle:
Approximately
av A
Throttle position
35 B sensor — —
{Ground) L
IBX
865
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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 A/T

i ® Harness or connectors
. . The sensor circuit is open or
@ . P1705 TCM receives an excessively low or ;ho rted.) pen o
high voltage from the sensor. @ Throttle position sensor
N
- MIL Code No. 1206

® Throttle position switch

806 AT-144



TROUBLE DIAGNOSIS FOR DTC P1705

[E

SELECT SYSTEM

ENGINE

1
1l

AT

O (B

SAT974H

[l

SELECT DIAG MODE

ESULTS

SELF-DIAG
S

| DATA MONITOR

| DTC WORK SUPPORT

[ TCM PART NUMBER

O]
|
|
|
|
|
I

SAT385

Throttle Position Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

1)
2)

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

Accelerator pedal
condition

THRTL POS SEN [ CLOSED THL/SW | W/O THRL/P-SW

Fully released

Less than 4.7V ON OFF

Partially
depressed

0.1-48V OFF OFF

Fully depressed

1.9-4.86V OFF ON

[ SELECTSYSTEM

ENGINE

I
L
L
I
I
I

S

|
|
|
1
|
|
I

FE895K]

[l

SELECT DIAG MODE

[+

| WORK SUPPORT

LSELF-DlAG RESULTS

| DATA MONITOR
(-

11T

| ACTIVE TEST —

| DTC CONFIRMATION

[ EGM PART NUMBER

|
I
|
|
|
!
|

SAT911)

3)

4)

5)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", AT-147.
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. Then release accel-
erator pedai completely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: Approximately 3V or less
Selector lever: D position (0/D “ON”)
if the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-147.
If the check result is OK, go to following step.
Maintain the following conditions for at least 3 con-
secutive seconds. Then release accelerator pedal
completely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttie
Selector lever: D position (O/D “ON”)

OR

Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” (O/D “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” (O/D “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.

AT-145
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TROUBLE DIAGNOSIS FOR DTC P1705

868

Throttie Position Sensor (Cont’d)

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

AT-146



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

DIAGNOSTIC PROCEDURE
[m  seLectsvsiem |
I ENGINE Ll_{l I INSPECTION START al
[ AT | v
I | Perform diagnostic test mode Il {seli- NG: Check throttle position sen- A
I ’ diagnostic results) for engine control. sor circuit for engine con-
Refer to EC section [“Malfunction Indicator trol. Refer to EC section
| | Lamp {MIL}”, “ON BOARD DIAGNOSTIC [“Throttle Position Sensor
SYSTEM DESCRIPTION™). {DTC: 0403)”, “TRCUBLE E]
| | DIAGNOSIS FOR DTG
SAT974H oK P0120™.
LG
#MONITOR #NO FAIL [y v NG
VHCL/S SE-A/T Okrn/h CHECK INPUT SIGNAL. .| Check hamess for short or
VHCL/S SE«MTR Bkm/h 1. Turn ignitfon switch to “ON” "] open between ECM and EG
THRTL POS SEN ?gx position. TCM regarding throttle
EIAL%[)EJ\E%SEFE 138V (Do not start engine.} position sensor circuit.
ENGINE SPEED  1G24rpm 2. Select "ECU INPUT SIGNALS” {Main harness) EE
OVERDRIVE SW  ON in “DATA MONITCR” moede for
P/N POS! SW ON “AT" with CONSULT.
R POSITION SW __ OFF 3. Read out the value of “THRTL
[ RECORD POS SEN". el
Voltage:
SATO76H Fully-closed throttie:
Approximately 0.5V T
w Fully-open throttle:
(3] = /R Approximately 4V
€ @ o
= @ 1. Turn ignition switch to “ON”
“ TCM__ [O] CONNECTOR|| position. {Do not start engine.)
34 35 2. Check voltage between TCM
terminals &4 and @5 while FA
GY B accelerator pedal is depressed
slowly.
Voitage:
D Fully-closed throttle valve:
SATS401 Approximately 0.5V
Fully-open throttle valve: BR

Approximately 4V
(Voltage rises gradually in
response to throtile position) S

v OK

(Go to next page.}

AT-147 869



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

®

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

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

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

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

NG

¥r MONITOR 3¢ NOFAIL [Z]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF

ASCD » CRUISE OFF

ASCD » OD CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON

W/O THRL/P-SW OFF

| RECORD |
SATH63H

0}

ﬁ,,‘

([ Tcm

[of connecTOR]f

14 21

Y LG

<

0]
(]

SATS45|

870

Accelerator Data monitor
pedal cond- | clOSED | W/O THRL
tion THLSW P.SW
Released ON OFF
Fully
depressed OFF ON
OR
@ 1. Turn ignition switch to “ON”
position.

(Do not start engine.)

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

Accelerator Voltage
peda! condi- | Terminal No. | Terminal Na.
tion
Released Battery voll- 1V or less
age
Fully Worless | Batery volt-
depressed age
oK
¥

.| Check the following items:

® Throttle position switch
— Refer to "Compo-
nents Inspection”,
AT-149.

® Harness for short or
apen between ignition
switch and throttle posi-
tion switch {Main har-
ness)

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-145.

NG

OK

A d

INSPECTION END

AT-148

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P1705

& DISCONNECT
A€

Throttle position switch

harness connector
anp

e e

AATZ2Z21A

E DISCONMNECT
A€

Throttle position switch

harmess connector

nt

e o

AAT248A

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION
Throttle position switch

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

Accelerator pedal condition Continuity
Released 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

e Check continuity between terminals @ and &).
Accelerator pedal condition Continuity
Released No
Depressed Yes

AT-149

=R
LG
E@
FE
el
T
[FA

BA
§T

BT

871
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TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenovid vaive B

Shift solenoid valve A

Querrun clutch solenoid valve

Torque converter clutch solenoid vaive

Line pressure
solenoid valve

SAT322GA

Overrun Clutch Solenoid Valve

DESCRIPTION

The overrun clutch solenoid valve is activated by the TCM in
response to signals sent from the park/neutrai position (PNP}
switch, overdrive control switch, vehicle speed and throttle posi-
tion sensors. The overrun clutch operation will then be con-
trolled.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal - Judgement
ermina Wire color Item Condition 9
No. standard
When cverrun clutch solencid valve
" Battery voltage
8 B Overrun clutch operates.
solenoid valve When overrun clutch solenoid valve
1V or less
does not operate.
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)

: O/R CLTCH SOL/CIRC
@ : P1760

@ * MIL Code No. 1203

® Hamess or connectors
{The solenoid circuit is open or
shorted.)

® Qverrun clutch solenocid valve

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

AT-150



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION: @l
Always drive vehicle at a safe speed.

NOTE:
It “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- A

|
|
I DURE” has been previously conducted, always turn igni-
}
|

[l SELECTLSYSTEM
ENGINE

tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. EM

seraosk| TESTING CONDITION:
Always drive vehicle on a level road to improve accuracy of ;-

I
I
L
I
I
I

test.
SELECT DIAG MODE ,
III‘"I EII After the repair, perform the following procedure to confirm the
[ WORK SUPPORT malfunction is eliminated. EG

ISELF.D|AG RESULTS 1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.

|
|
| DATA MONITOR = 2) Start engine. FE
|
|

| ACTIVE TEST 3) Accelerate vehicle to a speed of more than 10 km/h
(6 MPH) with “D” position {O/D “ON").

4) Release accelerator pedal completely with “D” posi- GL
tion (OD “ON" or “OFF”).

SATIH OR

} DTC CONFIRMATION

| ECM PART NUMBER

1) Start engine. v

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

3) Select “MODE 7” with GST.
OR FA
1) Start engine.
2} Drive vehicle under the following conditions: T

Selector lever in “D”, overdrive control switch in “ON”

or “OFF” position and vehicle speed higher than 10

km/h (6 MPH). BR
3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp

(MIL)”, "ON BOARD DIAGNOSTIC SYSTEM &

DESCRIPTION"].

RS
BT
A

EL

AT-151 873



TROUBLE DIAGNOSIS FOR DTC P1760

& DISCONNECT
T5.
SRS
— e e
= AATZ224A
B
CISCONNECT
A€
AR
LB DISGGNNECT Py
M€ &
[___Tom__|o[connNecToR]|
8
B
L » 7
AAT227A
874

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:
3
CHECK GROUND CIRCUIT. NG 1 4. Remove control valve
1. Tum ignition switch to “OFF"” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-190,
nector in engine compartment. 2. Check the following
3. Check resistance between terminal ftems:
and ground. ® Qverrun cluich solenoid
Resistance: 20 - 40{} valve
OK Refer to “Component
Inspection”, AT-153.
® Harness of terminal cord
assembly for short or
open
B
h 4
CHECK POWER SOURCE CIRCUIT. NG Repair open circuit or short
1. Turn ignition switch to "OFF” position. to ground or short to power
2. Disconnect TCM harness connector. in harness or connectors.
3. Check continuity between terminal
and TCM hamess connector terminal
®.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstalt any part removed.
OK
¥
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-151.

OK

h 4

INSPECTION END

AT-152

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

COMPONENT INSPECTION
Overrun clutch solenoid valve

' @l
Overrun clutch solenoid valve ¢ - For removal, refer to AT-180.
' Resistance check
e Check resistance between two terminals. _ A
Solenoid valve Terminal No. F:i‘:'ztrzz‘;e
0 futch - El
verrun cluic
solenoid valve Ground 20 - 400
LG
EG
FE
GL
AATZ225A
T

Operation check

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

Overrun clutch solenoid valve

FA

A ST

DISCONNECT

RS

‘D @

BY

AAT226A|
HA

EL

AT-153 875



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Shift solencid vaive B A/T Fluid Temperature Sensor Circuit and
Shift solenoid valve A

Overrun clutch solenoid valve TCM Power Source

Torque converter clutch sclencid valve
? DESCRIPTION

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

AST fluid
temperature
sensor

Line pressure solencid valve

SAT283HA

2.5Y

2.0

1.6

1.0

0.5+

“GF

(140 20 0 20 ad sd ad 160 120 130 1'50( )

(-40) (-4) (32){68)104)140X176)212)(248)264)(320)
SATOZ

1J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Cold [20°C (68°F)] Approximately 1.5V
A/T fluid temperature sensor \
Hot [80°C {176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal

No Wire color Item Condition Judgement

standard

When turning ignition switch to

@ “ON" Battery voltage
4 sSB Power source :

When turning ignition switch to

b 2

W

o

9 SB Power source N Same as No. 4

When turning ignition switch to

1V or less

Power source

“OFF”.
23 P (Memory back- @) or @ )
When turning ignition switch to

Battery voltage

u
p) "ON". Battery voltage
When ATF temperature is 20°C Approximately
; - 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 vy — -
(Ground)

ore AT-154



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

Maliunction is detected when ...

Check items (Possible cause)

! BATT/FLUID TEMP SEN

@ : 8Bth judgement flicker

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

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

® A/T fluid temperature sensor

ENGINE m
AT

|l|h| SELECT SYSTEM —l
l |

|

]

|

|

|
l
I
I

AAT331A

[[m seecTomemooe [
[ sELF-omaEsULTS

| DATA MONITOR
[ DTC WORK SUPPORT
[ ToM PaRT NUMBER

I
L

AAT3I32A)

@ 8th judgement flicker is longer than others.

NN

~[omen]
AR

Self-diagnosis
start

il

A/T fluid temperature
sensor and TCM
power source

- Light

-- - Shade

SAT335HB

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
1)} Start engine.

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).
OR

Start engine.

km/h (12 MPH).
3) Perform self-diagnosis.

Refer to TCM SELF-DIAGNOSTIC PROCEDURE

(No Tools), AT-49.

AT-155

Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20

MA

ERM

MIT

FA

BR

ST

RS

BT

877



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

[ Tcm  |o|connecToR]f
4, 9, 23
(SRS )

e &

SATS09I

A/T Fluid Temperature Sensor Circuit and

TCM Power Source (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

B

€

Lo o

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. Turn ignition switch to “OFF” position.
4. Check voltage between TCM terminal
and ground.
Voltage: Battery voitage

NG

OK

=
h 4

_| Check the following items:
"] ® Harness for short or

open between ignition
switch and TCM (Main
harness)

® |gnition switch and fuse
Refer to EL section
("POWER SUPPLY
ROUTING™).

AAT253A

878

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
@3 and @9 when AT is cold.
Resistance:

Cold [20°C (68°F)]
Approximately 2.5 k(2
4. Reinstall any part removead.

NG

lOK
®

{Go to next pags.)

AT-156

1. Remove oil pan.

"1 2. Check the following

items:

® A/T fluid temperature
sensor
Refer to “Component
Inspection”, AT-157.

® Harness of terminal cord
assembly for short or
open




TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

#*MONITOR #NO FAIL EI
VHCL/S SEA/T Okm/h
VHCL/S SE-MTR bkm/h
THRTL POS SEN 0.4V
FLLHD TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
I RECORD
SATO76H
@ GOWNECT . .
TCM__ |o|CONNEGTOR]|
33
BR
2 &
) AATZ240A
DISCONNECT m
€ A&
[ Tem]of connecror]|
35
T . :
= SATI141A]
Wrapped
Thermometer

\ SAT298F

A/T Fluid Temperature Sensor Circuit and

TCM Power Source (Cont’d)

CHECK INPUT SIGNAL OF AT FLUID  |NG

TEMPERATURE SENSOR.
1. Start engine.
2. Select “ECU INPUT SIGNALS”
in “DATA MCNITOR” 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

. Start engine.

2. Check voltage between TCM
terminal @ and ground while
warming up A/T,

Voltage:

Ceold [20°C (68°F)] —

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

3. Turn ignition switch to “OFF”
position.

4. Disconnect TCM harness con-
nector.

5. Check resistance between termi-

nal @ and ground.

Continuity should exist.

OK

h 4

Check the following itern:

"| ® Harness for short or

open between TCM,
ECM and terminal cord
assembly (Main harness)

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

Perform Diagnostic Trouble Code (DTC) NG

confirmation procedure, AT-155.

OK

\J

INSPECTION END

1. Perform TCM input/
output signai inspection.

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

COMPONENT INSPECTION

A/T fluid temperature sensor
e For removal, refer to AT-180.

e Check resistance between two terminals while changing

temperature as shown at left.

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 k)

80 {176)

Approximately 0.3 kf}

AT-157

A

EM

LG

EC

GL

T

FA

RA

BR

@@
=]

RS

879



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensor-MTR is built into the speedomster
assembly. The sensor functions as an auxiliary device to the
revolution sensor when it is malfunctioning. The TCM will then
use a signal sent from the vehicle speed sensor-MTR.

AAT509

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal
"2 | wire color ltem Condition Judgement

No. standard

Voltage varies
When moving vehicle at 2 to 3 km/h | between less
(1 to 2 MPH) for 1 m (3 ft) or more. |than 1V and
more than 4.5V

Vehicle speed
sensor

27 PU/R

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
. VHCL SPEED SEN-MTR . ® Hamess or connectors
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

880 AT-158



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

ENGINE
AT

[lm  sELecT svsTEM
|

i

l

L
L
L
L

AAT331A

[m SELECTDIAGMODE [ ]|

LSELF—DIAG[ﬁESULTS

| DATA MONITOR

DTG woRK suPPORT ]
|
|
|

[ Tcm PaRT NUMBER

AAT332A

@ 2nd judgement flicker is longer than others.

~N Vs
=[eeor] -

VNS Vehicle speed
sensor - meter

---—  Light

—--—S5hade

SAT328H

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

After the repair, perform the following procedure to confirm the

malfunction is eliminated. _

1} Turn ignition switch “ON” and select “DATA MONI-

TOR” mode for “A/T” with CONSULT.
2) Start engine and accelerate vehicle from 0 to 25 km/h
{0 to 16 MPH).
OR

@ 1) Start engine.
' 2) Drive vehicle under the following conditions:

Selector lever in “D” and vehicle speed higher than
25 km/h (16 MPH).

3) Perform self-diagnosis.
Refer to TCM SELF-DIAGNOSTIC PROCEDURE

(No Tools), AT-49.

AT-159

RS

EM

LE

EC

FE

GL

T

RA

BR

§7

RS

BT

881



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A
A ZMONITOR #NO FAIL  [y]
VHCL/S SE-A/T oOkm/h
VHCL/S SE=MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 12v
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION S$W__ OFF
| RECORD |
' ' SATO76H
CONNECT @
€ H4B
[ TCm o] CONNECTOR]|
—
PU/R
o @
= SAT943I
882

L 4
CHECK INPUT SIGNAL. NG | Gheck the following items:
1. Start engine. "] ® vehicle speed sensor
2. Select “ECU INPUT SIGNALS” and ground circuit for
in “DATA MONITOR” made for vehicle speed sensor
“A/T” with CONSULT. Refer to EL section
3. Read out the value of “VHGL/S (“METERS AND
SE-MTR” while driving. GAUGES").
Check the value changes ® Harness for short or
according to driving speed. open between TCM and
OR vehicle speed sensor
@ 1. Start engine. (Main hamess)
2. Check voitage between TCM
terminal @ and ground while
driving at 2 o 3 km/h (1 to 2
MPH) for 1 m (3 it} or more.
Voltage:
Voltage varies between less
than 1V and more than 4.5V.
OK
Y
NG

Perform Diagnostic Trouble Code {(DTC)
confirmation procedure, AT-159.

| 1. Perform TCM input/

oK

¥

INSPECTION END

AT-160

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




TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)

SEC220B)

DESCRIPTION

AT,

ON BOARD DIAGNOSIS LOGIC

TCM (Transmission Control Module)

The TCM consists of a microcomputer and connectors for sig-
nal input and output and for power supply. The unit controls the

Diagnostic Trouble Code

Malfunction is detected when....

Check ltem
(Possible Cause)

@ : CONTROL UNIT (RAM)
CONTROL UNIT (ROM)

® TCM memory {RAM} or (ROM} is mal-
functioning.

® TCM

E [lm  seEcTsYSTEM |
|

ENGINE
I AT ]
I
I
i I
[ i

NOTE:

ducting the next test.

AATSIIA 2) Start engine.

lln  secectomamone [
|

[ SELF-DIAGHESULTS
| DATA MONITOR

| DTG WoRK sUPPORT

TCM PART NUMBER

|
|

| -

AAT332A

AT-161

DIAGNOSTIC TROUBLE CODE (DTC)
CONFIRMATION PROCEDURE

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

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

3} Run engine for at least 2 seconds at idle speed.

EC
FE
GL
MY
FA&
RA&
BR
8T
RS
BT
HA

EL

883



TROUBLE DIAGNOSIS FOR SYMPTOMS

Ignition -
switch
(Rt ) Q/D OFF
T indicator
lamp

—

’_"__J_

23 9 3 15 48

4
TCM

AATZ222A

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".

CONKECT

&

TCM

H.S. @OFF

O CONNECTCR
4,8, 23
e

S &

L

SATE09I

[ Tcm ofconnecTon]|
15, 48
e

@ |

!

SAT910!

&

HS.

DISCONNECT @

[—_Tom _Jo[connecTor]|
3 4

OR/B 5B

(2]

SAT905]

884

CHECK TCM POWER SOURCE. NG_ Check the folfowing items:
1. Turn ignition switch to "ON” position. | ® Hamess for short or
(Do not start engine.) open between ignition
2. Check voltage between TCM terminals switch and TCM (Main
@, @, @ and ground. hamess)
Voltage: Battery voltage Refer to “Wiring Dia-
3. Turn ignition switch to “OFF” position. gram — A/T" in AT-13.
4. Check voltage between TCM terminal @ |gnition switch and fuse
@ and ground. Refer to EL section
Voltage: Battery voltage (“POWER SUPPLY
oK ROUTING").
8| A4
CHECK TCM GROUND CIRCUIT. NG .| Repair open circuit or short
1. Tum 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 @ and ground. — AT in AT-13.
Continuity should exist.
If OK, check harness for short to
greund and short to power.
OK
Y
CHECK LAMP CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF" position. ® /D OFF indicator lamp
2. Check resistance between TCM termi- Refer to EL section.
nals @ and . ® Harness and fuse for
Resistance: 50 - 100Q short or open between
3. Reinstall any part removed. ignition switch and O/D
oK OFF indicator lamp
(Main harness)
Refer to EL section
(“POWER SUPPLY
ROUTING").
® Harness for short or
open between O/D OFF
indicator lamp and TCM
v
Check again. NG | 1. Perform TCM input/
oK output signal inspection.
2. If NG, recheck TCM pin
¥ terminals for damage or

INSPECTION END

AT-162

loose connection with
harness connector.




TROUBLE DIAGNOSIS FOR SYMPTOMS

‘ 2. Engine Cannot Be Started In “P”’ and “N”
LY ) waw
_" Position
OFF |~ @l
2 M SYMPTOM:
Self di i . . .
o onosis e Engine cannot be started with selector lever in “P” or
“N” position. [MIA
( Light ¢ Engine can be started with selector lever in “D”, “27,
“1” or “R” position.
ER
__________________ Shade — “ " Yes iti
Does “ECU INPUT SIGNALS” in _| Gheck park/neutral position
SATSE7Y “DATA MONITOR” show damage > R airaL
to park/neutral position (PNF) (PNP) switeh circuit, Refer LG
swilch circuit? te “DTC PG705”, AT-81.
OR
%j DHSCONNECT
1.5. Eéj] Does self-diagnosis show damage EG
o park/neutral position (PNP})
switch cireuit?
No FE
B
h 4
position (PNP) Chack for short or open of park/neutral NG Repair or replace park/ CL.
switch position (PNP} switch harness connector 7| neutral position (FNF)
AAT455A! | terminals (1) and (2). Refer to “Compo- switch.
nent Inspection”, AT-84. MT
OK
r
Check starting system. Refer to EL sec- NG; Repair or replace damaged
tion (“System Description”™, “STARTING e parts.
SYSTEM"). EA
oK
INSPECTION END
1] » L2 HH H R
3. In “P” Position, Vehicle Moves Forward or
AL Backward When Pushed -
D &
RO e B SYMPTOM:
i
ﬁ Vehicle moves when it is pushed forward or backward with
@ selector lever in “P” position. RS
Idier gear Check parking components. Refer to NG Repair or replace damaged
. “Manual Shaft”, AT-216 and “Assembly 1", "| parts. BT
Parking paw) AT-275.
SAT282F OK
, HA
INSPECTION END
EL
D)4
885
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TROUBLE DIAGNOSIS FOR SYMPTOMS

| 4. In “N”’ Position, Vehicle Moves
~ 2 /-
- 8% - SYMPTOM:
V2N B W Vehicle moves forward or backward when selecting “N”
Soll diagnosis position.
. Does “ECU INPUT SIGNALS” in _ | Y8S | Check park/nautral position
) Light “DATA MONITOR” show damage "| (PNP) switch circuit. Refer
to park/neutral position (PNF) to “DTC PO705”, AT-81.
Shad switch circuit?
—————————————————— a e
SAT367J OR
@ Does self-diagnosis show damage
to park/neutral position (PNP)
switch circuit?
No
¥ 8
Pt | Check control cable. Refer to AT-191. NG_ Adjust control cable.
T Control Wianual L neua "| Refer to AT-191.
position {PNP) OK
cable shaft switch
AAT456A v
Check AT fluid level again. NG | Refill ATF.
OK
=
D]
h 4
1. Remove oil pan. NG_; 1. Disagsemble A/T.
2. Check A/T fluid condition. "| 2. Check the following
oK items:
} @ Forward clutch assembiy
® Overrun c¢lutch assembly
® Reverse clutch assembly
BATE38A
h 4
Check again. NG | 1. perform TGM input/

oK "] output signal inspection.

2. i NG, recheck TCM pin

v terminals for damage or

INSPECTION END loose connection with
harness connector.

SAT1718B

886 AT-164



TROUBLE DIAGNOSIS FOR SYMPTOMS

Throttle position sensor

N1/ circuit
_ " AT fluid_tenfltperature
AT sensor cllzjcuu
- - ine pressure
Self-diagnasis solenoid valve

start / circuit

5. Large Shock. “N” — “R” Position

SYMPTOM:

There is large shock when changing from “N” to “R” posi-

tion.

Throttle position sensor

and throttle pasition switch
AAT600

SAT494G

AT-165

Does seli-diagnosis show damage to A/T Yes‘ Check damaged circuit.
fluid temperature sensor, line pressure 7| Refer to “DTC PO710,
solenoid valve or throtfle position sensor P0O745 or P1705", AT-85,
circuit? 131 or 143.
No
E Y
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
v
Check line pressure at idle with selector NG‘ 1. Remove control valve
lever in “D” position. Refer to “Line Pres- " assembly. Refer to
sure Test”, AT-61. AT-223.
OK 2. F:heck the following
items:
® \alves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot
valve and pilct filter)
® Line pressure solenoid
valve
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.

WA

EM

LC

EG

[FE

CL.

M

FA

BR

ST

RS

BT

887



TROUBLE DIAGNOSIS FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”
Position
s
SYMPTOM:
Vehicle does not creep backward when selecting “R” posi-
tion.
NG
J Check A/T fluid level again. » Refill ATF.
OK @
SATB38A
NG in both “1”
!E B v and “R” positions
= Check stall revolution with selector lever »| 1. Remove control valve
in “1” and “R” positions. assembly. Refer to “ON-
VEHICLE SERVICE”,
OK e AT-190.
OK in "1 position 2. Check the following
NG in “R” position items: .
1. Remove control valve assembly. ® Valves to control line
Refer to “ON-VEHICLE pressure (Pressure regu-
SERVICE”, AT-190. Iator.\!alve, pressure
2. Check the following items: modifier valve, pilot valve
® Valves to control line pressure . E.”d pilot filter) lenoid
(Pressure regula}lor vallve, pres- Vg}‘?epressure solenoi
SAT493G sure modifier valve, pilot valve :
and pilot fitter) 3. 8'3351?9;]“"'9["“”_:
® Line pressure solenoid valve 4. Chack the following
3. Disassemble A/T. . |ot§.*ms. bf
4, Check the following items: . il pump assembly
® Qil pump assembly Torque converter
@ Torque converter ® Reverse cluich assembly
® Reverse cluich assembly : High clutch assembly
® High clutch assembly Low & reverse brake
assembly
® [ ow one-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 Pres- VEHICLE SERVICE”,
sure Test”, AT-61. AT-190.
SAT494G 2. Check the following
CK itemns:
® Valves to control line
pressure {Pressure regu-
D v lator valve, pressure
) maodifier valve, pilot valve
1. Remove oil pan. and pilot filter)
2. Check A/T fluid condition. ® Line pressure solenoid
valve
NG CK 3. Disassemble A/T.
4, Check the following
itern:
@ @ Qil pump assembly
A
: NG .
Check again. ». 1. Perform TCM input/
output signal inspection.
SATIE oK 2. If NG, recheck TCM pin
\ 4 terminals for damage or
loose connection with
INSPECTION END harmess connector.

888
AT-166



TROUBLE DIAGNOSIS FOR SYMPTOMS

SATE38A

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.

SAT493G

SAT171B

; - NG .
Check A/T fluid level again. »| Refill ATF.
CK
E v l
Check stall revolution with selector lever in NG 1. Remove control valve
“D” position. Refer to “Stall Test”, AT-58. assembly. Refer to
AT-190.
OK 2. Check the following
items:
v @ Valves to control fine
ressure (Pressure
Check line pressure at idle with seiector lever ?egulator E.ralve pres-
in D position. Refer to “Line Pressure sure modifier v:aIve,
Test ™, AT-61. pilot valve and pilot
filter)
OK NG ® Line pressure sole-
h 4 noid valve
1. R control valve assembly. 3. Disassemble A/T.
Rofor 10 AT90. 4 4. Check the following
2. Check the following items: o ftems:
® Valves to confrol line pressure o Oil purr&p ?Ssimbly
{(Pressure regulator valve, pressure Forward clutc
modifier valve, pilot valve and pilot assemoly
filter) ® Forward one-way
® Line pressure solenoid valve clutch
3. Disassemble A/T, ® Low one-way clutch
4. Check the following item: b :::erié;verse brake
@ Qil pump assembl
pump y ® Torque converter
D] NG

v

1. Remove oil pan.
2. Check A/T fluid condition.

@&

INSPECTION END

AT-167

J oK
A
. NG .
Check again. pi 1. Perform TCM input/
output signal inspec-
oK tion.
2. If NG, recheck TCM
¥ pin terminals for

damage or loose
connection with har-
ness connector.

ER

L&

EC

FE

cL

T

FA

BR

ST

RS

BT
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TROUBLE DIAGNOSIS FOR SYMPTOMS

Vehicle ?pfed/sensor-AiT (revolution sensor) 8. Veh|CIe CaI"II‘IOt Be StaﬂEd FI'OI'I'I D1
N 7
- Vehicle speed
- z /rsensor-M%R SYMPTOM:

o / Shift solencid vave A | yehjcle cannot be started from D, on Cruise test — Part 1
Self-diagnosis / Shift solenoid 1 '
start / / / vaive B Is 6. Vehicle Does Not Creep Backward In | 0 »| Go to 6. Vehicle Does Not

(S S S A - - - Light “R” Position OK? Creep Backward In “R”
Position, AT-166.
ﬂ Yes
__ Shade v
) Does self-diagnosis show damage to Yes_& Check damaged circuit.
saTosarg| | vehicle speed sensor-A/T (revolution "| Refer to “DTC P0720,
sensor), shift solencid valve A, B or P0750, PO755 or VHCL
IE vehicie speed sensor-MTR after cruise SPEED SEN-MTR”, AT-89,
test? 135, 139 or 158.
No
S| v
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"].
Throttle position sensor OK
and throttle position switch ¥
AATE00 - - - NG
Check line pressure at stall point with »
selector lever in “D” position. Refer to | 1. Remove control valve
“Line Pressure Test”, AT-61. assembly. Refer to
AT-190.
oK 2. Check the following
items:
o ¥ NG | @ shitt valve A
1. Remove il pan. "] ® shift valve B .
2. Check A/T fluid condition. @ Shift solencid valve A
® Shift solenoid valve B
OK ® Piiot valve
v ® Pilot filter
1. Remove contral valve assembly. Refer 3. Disassemble A/T.
to AT-190. 4, Check the following
SAT494G| | 2. Check the following items: items:
® Shift vaive A ® Forward clutch assembiy
@ Shift valve B ® Forward one-way clutch
@ Shift solencid valve A @ L ow one-way cluich
® Shift solenoid valve B ® High cluich assembly
® Pilot valve ® Torque converter
® Pilot filter ® Oil pump assembily
OK 0K
A 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 connector.

8%0 AT-168



TROUBLE DIAGNOSIS FOR SYMPTOMS

i 9. A/T Does Not Shift: D, — D, or Does Not
A i .
Tom Kickdown: D, — D,
—| _OFF |T
<A B SYMPTOM:
Self dia i . cgs
arar oS 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-
( Light tor pedal fully at the specified speed.
Are 7. Vehicle Does Not Creep Forward in No »| GO to 7. Vehicle Does Not
__________________ Shade “D”, "2" Or'*1” Position and 8. Vehicle Creep Forward In “D”, “2"
SAT367. Cannot Be Started From D, OK? Or "1 Position and 8.
Vehicle Cannot Be Started
Yes From D,, AT-167, 168.
E 1
A4
Does "ECU INPUT SIGNALS” in Yes' Check park/neutral position
“DATA MONITOR” show damage {PNP) switch circuit. Refer
to park/neutral position {(PNP) te “DTC P0705", AT-81.
switch circuit?
OR
Does self-diagnosis show damage
AN to park/neutral position (PNP)
Throttle position sensor switch circuit?
and throttle position switch
AATE00 J' No
Check vehicle speed sensorA/T {revolu- NG »| Repair or replace vehicle
tion sensor) and vehicle speed speed sensor-A/T {revolu-
sensor-MTR circuit. Refer to “DTC P0720 tion sensor) and vehicle
and VHCL SPEED SEN-MTR”, AT-89, speed sensorMTR circuits.
158.
OK
B v
Check throttle position sensor. Refer to NG> Repair or replace throttie
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0120"].
SAT171B OK
E Y
1. Remove oil pan. NG.} 1. Remove control valve.
2. Check A/T fluid condition. Refer to AT-190.
2. Check the following
#OK items:
® Shift valve A
1. Remove control valve. Refer to AT-190. ® Shift solenoid valve A
2. Check the following items: @ Pilot valve
® Shift valve A @& Pilot filter
@ Shift solenoid valve A 3. Disassemble A/T.
® Pilot vailve 4. Check the following
® Pilot filter items:
® Servo piston assembly
OK OK| & Brake band
- ® (il pump assembly
h 4
Check again. NG> 1. Perform TCM input/
output signal inspection.
CK 2. If NG, recheck TCM pin
h 4 terminals for damage or

INSPECTION END

AT-169

loose connection with
harness connector.

D
=22

MA

EM

LG

EC

FE

S|

RS

BT
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" TROUBLE DIAGNOSIS FOR SYMPTOMS

1 10. A/T Does Not Shift: D, — D;
~_\ i -
- - SYMPTOM:
Ll 20 B W A/T does not shift from D, to D, at the specified speed.
Self diagnosis
Start Are 7. Vehicle Does Not Creep Forward In |N® | Go to 7. Vehicle Does Not
“D", “2” Or “1” Positien and 8. Vehicle "| Creep Forward In “D", “2”
%, Light Cannct Be Started From D, OK? Or “1” Position and 8.
Yo Vehicle Cannot Be Started
s From D,, AT-167, 168.
—————————————————— Shade v
SAT367J Y
Does “ECU INPUT SIGNALS” in €5 | check park/neutral position
(8] “DATA MONITOR” show damage "1 (PNP) switch circuit. Refer
to park/neutral position (PNP) to "DTC PO705", AT-81.
switch circuit?
OR
.‘rf" . Does self-diagnosis show damage
<EY" o park/neutral position (PNP)
switch circuit?
= N No
Throttle position sensor
and throttle position switch B L 4
AATE00 ” NG -
Check throttle position sensor. Refer to Repair or replace throttle
EC section [“Throttle Position Sensor " position sensor.

(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P01207].

OK
;
1. Remove cil pan. NG_ 1. Remaove control valve
2. Check A/T fluid condition. 4 assembly. Refer to
AT-190.
. OK 2. Check the following
r items:
SAT1718| | 1. Remove control valve assembly. Refer ® Shift valve B
1o AT-190. o ® Shift solenoid valve B
2. Check the following items: ® Pilot valve
® Shift valve B ® Pilot filter
® Shift solenoid valve B 3. Disassemble A/T
* P!IOt \.falve 4. Check the following
® Pilot filter itermns:
OK ® Servo piston assembly
OK| o High clutch assembly
® Oil pump assembly
h 4
Check again. NGL 1. Perform TCM input/
oK "1 output signal inspection.
2. If NG, recheck TCM pin
v terminals for damage or
INSPECTION END loose connection with
' harness connector.

8% AT-170



TROUBLE DIAGNOSIS FOR SYMPTOMS

Vehicle speed sensar-A/T (revolution sensor) 11. Arr Does Not Shift: D3 — D4
NV Vehicle speed sensorsMTR SYM PTOM I]

| oo orF = Shift solenoid valve A
ZL1AS Shift solencid valve B e A/T does not shift from D, to D, at the specified speed.

Self-di i A/T fluid t i - -
start N eor | CTPer® | e A/T must be warm before D, to D, shift will occur.

- ST 1
Light Are 7. Vehicle Doas Not Creep Forward In No » GO 1o 7. Vehicle Does Not WA
“0”, "2” Or “1” Position and 8. Vehicle Creep Forward In “D", “2”
- Shade Cannot Be Slarted From D, OK? Or “1” Position and 8.
Vehicle Cannot Be Started EM
4 Light Yes From D,, AT-167, 168.
SAT363HC
[E Yes e
E Does self-diagnosis, after cruise »| Check damaged circuit.
test, show damage to any of the Refer to “DTC P0705,
following circuits? PO710, PO720, PG750, B¢
® FParl/neutral position (PNP) PO755 or VHCL SPEED
switch SEN-MTR”, AT-81, 85, 89,
® Overdrive contral switch 135, 139 or 158.
® A/T fluid temperature sensor : EE
® Vehicle speed sensorA/T (revo-
lution sensor)
\ @ Shift solenoid valve A or B
Threpe o N ® Vehicle speed sensor-MTR GL
rottle position sensor
and throttle position switch No
AATE00]
B v NT
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
il A
1. Remove ail pan. NG_ 1. Remove controt valve
2. Check A/T fluid condition. "]  assembly. Refer o
AT-190.
OK 2. Check the following
SAT171B y . gﬁ!;t"ﬁ e B
ift valve
1. Remove control valve assembly. Refer ® Overrun cluich control BR
to AT-190. valve
2. Check the following items: ® Shift solenoid valve B
® Shift valve B ® Pilot valve 8T
@ Overrun clutch control valve ® Pilot filter
® Shift solenoid vaive B 3. Disassemble A/T.
® Pilot valve 4. Check the following
® Pilot filter itarns: RS
OK ® Seivo piston assembly
® Brake band
OK
P @ Torque converter BT
@ Qil pump assembly
L4
FA
Check again. NG | 1. Perform TCM input/
output signal inspection.
OK 2. I NG, recheck TCM pin
v terminals for damage or EL
loose connection with
INSPECTION END harness connector.
1B
893

AT-171



TROUBLE DIAGNOSIS FOR SYMPTOMS

SNV S

12. A/T Does Not Perform Lock-up

894

INSPECTION END

AT-172

om0z SYMPTOM:
~ SN -gn
Self-diagnosis Torque comverter lutoh A/T does not perform lock-up at the specified speed.
start solenoid valve
F=- | ~~ Light Does self-diagnosis show damage to Yes¥ Check torque converter
, l ” “ torque converter clutch solenoid valve cir- "| clutch solenoid valve cir-
- - Shada cuit after cruise test? cuit. Refer to “DTC
PO740”, AT-120.
No
SAT346H
B = . v
Check throttle position sensor. Refer to NG‘ Repair or replace throttle
EC section [“Throttie Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P(H207).
OK
A 4
‘ 1. Remove control valve. Refar to AT-190. NG_h Repair or replace damaged
Throtie position sensar 2. Check following items: "| parts.
and throttle position switch ® Torque converter clutch control valve
AATE00] | @ Torque converter relief valve
® Torque converter clutch solencid vaive
® Pilot vaive
@ Pilot filter
oK
Y
Check again. NG | 1. perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
v terminais for damage or

loose connection with
harness connector.




TROUBLE DIAGNOSIS FOR SYMPTOMS

L 13. A/T Does Not Hold Lock-up Condition
oo ore] - SYMPTOM: u
Self-diagnosis | ~ Engine speed signal A/T does not hoid lock-up condition for more than 30 sec-
start
onds.
————— -~ Light WA
Does self-diagnosis show damage to Yes‘ Check engine speed signal
-~ Shade engine speed signal circuit after cruise "1 cirouft. Refer to “DTC
test? - P0O725", AT-93. ER
SAT347H No
B] p LC
1. Remove oil pan. NG,;
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to EC
OK AT-190.
2. Check the foltowing
1. Remove control valve assembly. Refer items: e
to AT-190. ® Torque converter clutch
2. Check the following items: control valve
® Torque converter clutch control valve ® Filot valve
® Pilot valve ® Pilot filier GL
@ Pilot fitter 3. Disassemble A/T.
SAT171B OK 4. Check torque converter
OK and oil pump assembly. MT
¥
Check again. NG__ 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or =y
INSPECTION END loose connection with
harness connector.
_ BR
1 14. Lock-up Is Not Released
~_* L
o/D .
> : SYMPTOM: ST
1 Lock-up is not released when accelerator pedal is released.
Self diagnosis
Start Does “ECU INPUT SIGNALS” in | Y5 | Gheck closed throttle posi- ES
“DATA MONITOR” show damage "1 tion switch circuit. Refer to
4 Light to closed throttle position switch “DTC P1705”, AT-143.
circuit?
oR BT
—————————————————— Shade
SAT367J .‘iTy:;" Does seli-diagnosis show damage HA
A=/ to closed throttle position switch
circuit?
No EL
v
Check again. NG__ 1. Perform TCM input/
" output signal inspection. 4
OK 2. If NG, recheck TCM pin
¥ terminals for damage or
loose connection with
INSPECTION END harmess connector.
895

AT-173



TROUBLE DIAGNOSIS FOR SYMPTOMS

\\'I.‘f//

~oron]=

A7 N
Self-diagnosis
start

Overrun cluteh
solenocid valve

-n--- Light

-- Shade

SAT348H

Throttle'position sensor
and throttle position switch

AATBOC

15. Engine Speed Does Not Return To Idle

(Light Braking D, — D5)

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.
# Vehicle does not decelerate by engine brake when shift-

ing A/T from “D” to “2” position.

SAT171B

896

Does sell-diagnosis show damage to ves Check overrun cluich sole-
overrun clutch solenoid valve cireuit after noid valve circuit. Refer to
cruise test? “DTC P1760”, AT-120.
No
E v
Check throtile position sensor. Refer to NG.; Repair or replace throttle
EC section ["Throttle Position Sensor position sensor.
{DTC: 0403)”, “TROUBLE BIAGNOSIS
FCR DTC P0120").
OK
v
1. Remove il pan. NG= 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-180.
OK 2. Check the following
v items:
® Overrun clutch control
1. Remove control valve assembly. Refer valve
to AT-190. o ® Overrun clutch reducing
2. Check the following items: valve
® QOverrun clutch contrel valve @ Overrun clutch solenoid
® QOverrun cluich reducing valve valve
® Overrun clutch solenoid vaive 3. Disassemble AT,
oK 4. Check the following
OK items:
< ® Overrun clutch assembly
® Qil pump assembly
v
- NG -
Check again, »| 1. Perform TCM inpuv/
output signal inspection.
OK 2. if NG, recheck TCM pin
\ 4 terminals for damage or
loose connection with
INSPECTION END harness connector.

AT-174




TROUBLE DIAGNOSIS FOR SYMPTOMS

SN Revolution sensor 16. Vehicle Does Not Start From D,
- i &
- N ;r:'r:g?- MTR SYMPTOM:
LI / / shit solenoid valve A . ’ . @k
Self-diagnosis Shift solenold Vehicle does not start from D, on Cruise test — Part 2.

valve B

start _ / /

- - n-m--- Light v M‘A
Does self-diagnosis show darnage to ®5 | Check damaged circuit.
Shade vehicle speed sensor-A/T {revolution | Referto “DTC P0O720,
e - sna sensor), shift solenoid valve A, B or P0750, PO755 or VHCL &
; vehicle speed sensor-MTR after cruise SPEED SEN-MTR”, AT-89,
SAT934FA test? 135, 139 or 158.
No LG
A
Check again. NG | 1, Perform TCM input/
oK "] output signal inspection. EC
2. If NG, recheck TCM pin
Y terminals for damage or
Go to 8. Vehicle Cannot Be Started From loose connection with FE
D,, AT-168. harness connecter.
GL
o i
17. A/T Does Not Shift: D, — D3, When
Overdrive Control Switch “ON”’ — “OFF”
Self-diagnhosis SYM PTOM :
start A/T does not shift from D, to D; when changing overdrive
____________________ Light control switch to “OFF” position. FA
Does “ECU INPUT SIGNALS” in | Y8 | Check overdrive control
—|  Shade “DATA MONITOR” show damage switch circuit. Refer to
to overdrive control switch circuit? AT-177.
OR
SAT344H
BR
@ Does sell-diagnosis show damage
to overdrive control switch circuit?
No §T
Y
Go to 10, A/T Does Not Shift: D, — D, BS
AT-170.
BT
HA
EL
D3
897

AT-175



TROUBLE DIAGNOSIS FOR SYMPTOMS

\\‘I,

[ oo .
OFF

A A TN

Self diagnosis
Start

4 Light
—————————————————— Shade
SAT367)
~_ N4
| ©D |_
OFF
LS T -~
Self diagnosis
Start
4 Light
—————————————————— Shade
SAT367J

@

y

Engine brake

SAT778B

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

SYMPTOM:
A/T does not shift from D; to 2, when changing selector

lever from “D” to “2” position.

Does “ECU INPUT SIGNALS" in
“DATA MCNITOR” show damage
to park/neutral position {PNP)
switch circuit?

Yes

Check park/neutral position

®

OR

Does self-diagnosis show damage
to park/neutral position (PNP)
switch circuit?

No

h 4

Go to 9. A/T Does Not Shift: Dy — D, Or
Does Not Kickdown: D, — D,, AT-169.

»

(PNP) switch circuit. Refer
to “DTC P0O705", AT-81.

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

SYMPTOM:
A/T does not shift from 2, to 1, when changing selector

lever from “2”° to “1” position.

Does “ECU INPUT SIGNALS” in | "°5. | Check parkineutral position
“DATA MONITOR” show damage (PNP) switch circuit. Refer
to park/neutral position (PNP) to “DTC PQ705", AT-81.
swilch circuit?

CR
Does self-diagnosis show damage
to park/neutral position {PNP})
switch circuit?
E No
v NG,}_ 1. Perform TCM input/
Check again. output signal inspection.

lOK

INSPECTION END

898

AT-176

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




TROUBLE DIAGNOSIS 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" EM

Position, AT-166.
Yes
h

Gio to 15. Engine Speed Does Not Return Le

To ldle (Light Braking 0, — D), AT-174.
5C
IFIE
CL
IT

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit

Checks)
SYMPTOM: "
0O/D OFF indicator lamp does not come on in TCM self-di-
(':a;rg":x::2|:°°si‘i°" agnostic procedure even if the lamp circuit is good. R
aarsaes] DESCRIPTION
e Park/neutral position (PNP) switch - BR

The park/neutral position (PNP) switch assembly includes a
transmission range switch.The transmission range switch
detects the selector lever position and sends a signai to the ST
TCM.
e Overdrive control switch
Detects the overdrive control switch position (ON or OFF) RS
and sends a signal to the TCM.
e Throttle position switch
Consists of a wide open throttle position switch and a closed ET
throttle position switch.
SAT360H 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. EL

|
\

HA

Throttle position sensor

and throttle position switch
AATE00

AT-177 899



TROUBLE DIAGNOSIS FOR SYMPTOMS

# MONITOR +NO FAIL m
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR 5km/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

P/N POSI SW ON
F_POSITION Sw ___ OFF
[ RECORD ]

SATO76H

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit

Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

I 7Tem  [o]connecTor]|
16,17, 18,18, 20

SAT9121

CHECK PARK/NEUTRAL PCSITION
(PNP) SWITCH CIRCUIT.
1. Turn ignition switch to “ON”
position,
(Do nct start engine.)

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“A/T” with CONSULT.

3. 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 inadi-
cated properly.

OR

NG

900

@ 1. Turn ignition switch ta “ON"
position. {Do not start engine.)
2. Check voltage between TCM
terminals , @, , , @
and ground while moving selec-
tor lever through each position.

Voltage:
B: Battery voltage
0: oV
L Terminal No.
ever position
@ @ ®
P, N B 4] 0 0 0
R 0 B 0 a 0
D 0 0 B 0 0
2 o o 0 B 4]
1 Q 0 0 0 B
l OK

(Go to next page.)

AT-178

| Check the following items:

® Park/neutral position
(PNP} switch (Refer to
“Component Inspection”,
AT-181.)

® Harness for short or
open between ignition
switch and park/neutral
position {PNP) switch
{Main harness)

® Harness for short or
open between park/
neutral position (PNP)
switch and TCM (Main
harness)




TROUBLE DIAGNOSIS FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate

o]

(Park/Neutral Position (PNP), Overdrive

e oA A Control and Throttle Position Switch Circuit
VYHCL/S SE-MTR Skm/h CheCkS) (contsd) al

THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V ®
ENGINE SPEED  1024rpm MA
OVERDRIVE SW O N

P/N POSI SW ON
R POSITION SwW OFF E
| RECORD CHECK OVERDRIVE CONTROL NG | check the following items: —
saTo7eH| | SWITCH CIRCUIT. "| ® Overdrive control switch
1. Turn ignition switch to “ON” (Refer to “Component LE
position. Inspection”, AT-181.)
{Do not start engine.) ® Harness for short or
2. Select "ECU INPUT SIGNALS” open between TCM and EC
in “DATA MONITOR” mode for overdrive control switch
"A/T” with CONSULT. (Main hamess)
3. Read out “OVERDRIVE ® Harness of ground circuit EE
OVERDRIVE SWITCH". for overdrive contro!
ON/OFF > Check the signal of the over- switch (Main harness)
drive control switch is indicated for short or open Gl
properly.
{Qverdrive control switch “ON”
displayed on CONSULT means T

. _— overdrive "OFF".)
CR

T tom 1 CONNECTDR" @ 1. Tumn ignition switch to “ON”

2 position.
{Do not start engine.)
G/R 2. Check voltage between TCM : A
terminal @9) and ground when
o @ overdrive control switch is “ON”
and “OFF”.
!
SATa44| Switch position Voltage
ON Battery voltage BR
OFF 1V or less
8T
l OK
AS
{Go to next page.)
BT
(R4
EL
[B)4
901

AT-179



TROUBLE DIAGNOSIS FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position (PNP), Overdrive
Control and Throttle Position Switch Circuit
Checks) (Cont’d)

CHECK THROTTLE POSITION SWITCH
CIRCUIT.

1. Tum ignition switch to “ON”
position.

(Do not start engine.)

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

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

Check the signai of throttle posi-

tion switch is indicated properly.

NG

Accelerator Data monitor
pedal condi- | ClOSED | W/O THRL
tion THUSW P-swW
Released ON OFF
Fully
depressed OFF ON
OR
@ 1. Turn ignition switch to "ON”
position.

(Do not start engine.)

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

'bl"
¥ MONITOR ¥ NOFAL [3]
D POSITION SW OFF
2 POSITION SW OFF
1 POSITION SW OFF
ASCD « CRUISE OFF
ASCD » OD CUT OFF
KICKDOWN SW OFF
POWERSHIFTSW  OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF

| RECORD
SATI63H
~ ~
“
GOHNEGT
L= ( S
€ AR
([ Tcm of connecToRr]|
14 21
Y LG
0 @&
902

Accelerator Voltage

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

Released Battery volt- | 1/ ¢ 1oss
age

Fully 1V or less Battery volt-

depressed age

OK

A

.| Check the following items:

® Throlile position switch
— Refer to “Component
Inspection”, AT-182.

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

® Harness for short or
open between throtile
position switch and TCM
{Main harmess)

Perform self-diagnosis again after driving
for a while.

NG

OK

A 4

INSPECTION END

AT-180

.| 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 SYMPTOMS
21. TCM Seif-diagnosis Does Not Activate

(Park/Neutral Position (PNP), Overdrive

,_S_ imﬁj Control and Throttle Position Switch Circuit

Qverdrive control CheCKS) (Cont’d) @l

switch harness

connecior COMPONENT INSPECTION

e Overdrive control switch MA
, ) e Check continuity between two terminals.

@ Switch position Continuity EM

_— SAT037) ON No
OFF Yes e
EG
Fe
ClL

M

e Park/Neutral Position (PNP) switch
Eéj] 1. Check continuity between terminals (1) and () and between

p— terminals 3 and @, &, ®, @), ®, (® while moving

manual shaft through each position.

* &

L -~ 3 Lever position Terminal No. B4
CICE P ®—® D—0
! ‘ R @-6 .
N @-@® Q-G
' 5 -0
2 ®— BR
1 @®-®
8T
RS
" BT
Park/neutral position
{PNP} switch
AATA54A
HA

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 L
AT-191.
4. If NG on step 2, remove park/neutral position (PNP) switch
from A/T and check continuity of park/neutral position (PNP) D
switch terminals. Refer to step 1.
5. I OK on step 4, adjust park/neutral position (PNP) switch.
CControl = Mantal " sition (PNP) Refer to AT-191.
switch 6. If NG on step 4, replace park/neutral position (PNP) switch.

AAT456A

AT-181 -



TROUBLE DIAGNOSIS FOR SYMPTOMS
21. TCM Self-diagnosis Does Not Activate

o (Park/Neutral Position (PNP), Overdrive
) Control and Throttle Position Switch Circuit
Throttle position swilch ChQCKS) (cont,d)
haniess connector () Throttle position switch
@__ﬁ:) Closed throttie position switch (idle position)
e Check continuity between terminals &) and ).
Accelerator pedal condition Continuity
Ly o Released Yes
AATZZIA Depressed No

e o adjust closed throttle position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNQSIS — Basic

Inspection”).
g vme Wide open throttle position switch
T.S. Eé} e Check continuity between terminals @ and (®.
Throttls pos:fion switch Accelerator pedal condition Continui
harness connector P m ontinuity
ﬁ Released No
i Depressed Yes
el |

AAT248A)

504 AT-182



TROUBLE DIAGNOSES — A/T Shift Lock System

Description

e 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 &l
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”. RIA
¢ The shift lock and key interlock mechanisms are controlled by the ON-QFF operation of the shift lock

solenoid and by the operation of the rotator and slider located inside the key cylinder.

Shift Lock System Electrical Parts Location

O Stop lamp switch

"—”—'\ / E@
O = Steering column

/]

r—

ASCLD brake switch
{shift lock brake switch)

— A/T device harness connector ﬁ

Shift lock solenoid

Right side

Park position switch
harness connector

Left side (0%

AAT440A

AT-183 %05



TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram —SHIFT-

ON or START

—JFUSE
7.5A | BLOCK | Refer to “EL-POWER".

(B}

M76

ZIID—MIE «/orm

ASCD

PREER RELEASED |npAKE SWITGH
(SHIFT LOCK

NEPRESSED BRAKE SWITCH)

[_I%I_]

O

=
b

IGNITION SWITCH l AT'SH I FT'O1

w
‘!v AT DEVICE
N SHIFT PARK G
LOCK POSITION
SOLENOQID SWITCH
18]
— :
o=@
L - |
B B B
I-L'EEI"L 2 5 u
(MeD) (4 {1ad)
o] o) P o 0 (CED) *
HHBHHB T @ GY w

* This connector is not shown in "HARMESS LAYOQUT " of EL section.

%06 AT-184

AAT452A



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure
SYMPTOM 1:

e Selector lever cannot be moved from “P” position with Gl
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. A
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
to any position except “P”. LG
Check key interlock cable for damage. NG‘ Repair key interlock cable. BG
oK " Refer to AT-187.
: ¥
Check selector lever position for damage. | NG | Check selector lever. Refer EE
oK "| to “ON-VEHICLE SER-
VICE — Park/neutral posi-
tion (PNP) Switch and L
Control Cable Adjusiment”,
AT-191.
MY
th GONNECT h 4
m o CHECK POWER SOURCE. NG | Check the following ftems:
ASCD brake switch 1. Turn ignition swntF:h to "ON” position. ® Harness for short or
(shitt lock brake switch) (Do not start engine.) open between battery
2. Check voltage between ASCD brake and ASCD brake switch
E‘J switch (shift lock brake switch) hamess (shift lock brake switch) EA
terminal @ and ground. harness terminal @
G Voltage: Battery voltage. 2. Fuse
D oK 3. Ignition switch (Referto | [BA
LS G EL section.)
B AAT457A
B v 3R
E Tl ST Ty CHECK INPUT SIGNAL NG_; Check the following items:
E Eé}] (tnm (A/T DEVICE). "1 1. Harness for short or
AT device ' 1. Turn ignition switch to “ON” position. open bhetween AT §T
harness terminal {(Mag) {Do not start engine.) device harness connec-
1 ® Check voltage between A/T device har- tor @ and ASCD brake
JﬁJ [ 121 1 w w ness terminaf (2) and ground. switch (shift lock brake RS
switch) haress connec-
Brake pedal Voltage tor @
ﬂ Depressed ov 2. ASCD brake switch BT
O @H Released Batlery voltage {shift lock brake switch)
= AATO18A (Refer to “Component
l OK Check”, AT-189.) H&,
{Go to next page.) EL
DX
907

AT-185



TROUBLE DIAGNOSES — A/T Shift Lock System

A e @

AT device

hamess ccmnecior

AT
[

AATZ16A)

908

Diagnostic Procedure (Cont’d)

®

CHECK GROUND CIRCUIT.

1. Turn ignition switch 1o “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 harness for short to
ground and short to power.

NG

OK

A

Repair open circuit or short

"| to ground or short to power

in harness or connectors.

CHECK PARK POSITION SWITCH.
Refer to “Component Check”, AT-189.

NG

| Replace park position
| switch.

OK
¥

CHECK SHIFT LOCK SOLENOID.
Refer to “Component Check”, AT-188.

NG

OK

h 4

Reconnect shift lock harness connector.

b 4

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

A 4

h 4

Replace shift lock solenoid.

Recheck shift lock operation,

NG

OK

y

INSPECTION END

AT-186

1. Perform A/T device
input/output signal
inspection test.

2. If NG, recheck harness
connector connection.




TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column 1A

2
O
Slider
Adjuster holder
Rod
Key interlock

cable

ER

LG

EC

SAT378G

CAUTION: BR

¢ Install key interlock cable in such a way that it will not
be damaged by sharp bends, twists or interference with
adjacent parts. ST

¢ 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 BS
with an external load of less than 39.2 N (4.0 kg, 8.8 Ib),
replace key interlock cabie with new one.

BT
HA
REMOVAL
Squeeze lock tabs on slider to unlock slider from adjuster
holder. EL
is)
SQUEEZE lock tabs
AATASHA|
909

AT-187



TROUBLE DIAGNOSES — A/T Shift Lock System

Key interlock
cable

lock ’
SATO88F

SAT805E

910

Key Interlock Cable (Cont’d)

INSTALLATION

1. Set key interlock cable to steering lock assembly and install
lock plate.

2. Clamp cable to steering column and fix to control cable with

band.
3. Set control lever to P position.

4. Insert interlock rod into adjuster holder.

5. Install casing cap to bracket.
6. Move slider in order tfo fix adjuster hoider to interlock rod.

AT-188



TROUBLE DIAGNOSES — A/T Shift Lock System

= DISCONNECT . o DISCONNECT
A€ A€

A/T device Shift lock solenoid

hamess conneclor hamess connector (1)

AATZ220A
DISCOMNECT Eﬁ DISCONNECT
AE) A€
AT device Park position switch

harness connector harness connactor

P n

B L

e e

AATZ219A

& CISCDMMWECT
A€

ASCD brake switch {shift lock brake switch)

AAT45BA

Component Check

SHIFT LOCK SOLENOID

e Check operation by applying battery voltage to A/T device
‘harness terminal @) and shift lock solenoid harness termi-

nal (®.

PARK POSITION SWITCH

e Check continuity between A/T device harness terminal ()
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

ASCD BRAKE SWITCH (SHIFT LOCK BRAKE

SWITCH)
e Check continuity between terminals (O and ).
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-189

[ER
LG
EC
FE
GL
T
FA
RA
B
ST
RS
BT
A

EL

911



ON-VEHICLE SERVICE

Harmess /

terminal body

AAT265A

AAT260A

912

Control Valve Assembly and Accumulator

REMOVAL

1. Drain ATF from transaxie.
2. Remove oil pan and gasket.

3. Disconnect A/T solenoid harness connector.

body.

transmission case.

Bolt length, number and location:

Remove stopper ring from A/T solenoid harness terminal

Remove A/T solenoid harness by pushing terminal body into

6. Remove control valve assembly by removing fixing bolts.

Bolt symbol @ ©

Bolt length “t” mm (in} 40.0 33.0 435
L (1.575) (1.299) (1.713)

Number of bolts 5 6 2

accumulator return springs.

sary. Refer to AT-223.

AT-190

Be careful not to drop manual valve and servo release

Disassemble and inspect control valve assembly if neces-



ON-VEHICLE SERVICE

Servo release accumulator

PN S NN O =
= : /}

TN
*‘% - /,) Manuilj shaft
-~ | ,’ Y ._
> J [
g%g / i 5 b & (®) {(
< W
\® LGCkI’TL?t 9 'gt-_—i\ . 7
118 - 147 N» X
é@ (1.20 - 1.50 kng, =
8.7 - 10.8 fi-Ib)
Controt cable@\l ‘
>
'’
: il
AATIB0

L position
o (PNP) switch

Control Valve Assembly and Accumulator

(Cont’d)

8. Remove servo release and N-D accumulators by applying
compressed air if necessary. @l

¢ Hold each piston with a rag.

A
EM
LG

INSTALLATION

e Tighten fixing bolts to specification.

‘ :7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb) EG

» Set manual shaft in Neutral position, then align manual
plate with groove in manual valve. :

e After installing control valve assembly to transmission FE
case, make sure that selector lever can be moved to all
positions.

Gl
T

Control Cable Adjustment

Move selector iever 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 if the pointer indicating the position is
improperly aligned, the control cable needs adjustment.
. Place selector lever in "P” position.
2. Loosen control cable lock nut and place manual shaft in “P”
position. _
3. Puli control cable, by specified force, in the direction of the RA
arrow shown in the illustration.
Specified force: 6.9 N (0.7 kg, 1.5 Ib) BR
4. Return control cable in the opposite direction of the arrow
for 1.0 mm (0.039 in).
5. Tighten control cable lock nut. ST
6. Move selector lever from “P” to “1” position again. Make
sure that selector lever moves smoothly.
7. Apply grease to contacting areas of selector lever and con- BS
trol cable. Install any part removed.

FA

BT

A
Park/Neutral Position (PNP) Switch
Adjustment
1. Remove control cable end from manual shaft. B

2. Set manual shaft in “N” position.
3. Loosen park/neutral position (PNP) switch fixing bolts. )

AT-191 913



ON-VEHICLE SERVICE

\
Manual shaft=

Park/neutral position -
(PNP) switch

SAT905D

Kv31103000 (J38982}
and ST35325000 { — )
{Converter housing side)

\

@

\ AATI76

Transmission Converter housing
case side side

SATE39D)

914

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

4. Use a 4mm (0.157 in} pin for this adjustment.

a) Insert the pin straight into the manual shaft adjustment
hole.

b} Rotate 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.

Remove pin from adjustment hole after adjusting park/

neutral position (PNP) switch.

Reinstall any part removed.

Adjust control cable. Refer to “Control Cable Adjustment”.

Check continuity of park/neutral position (PNP} switch.

Refer to AT-84.

©®EN OO

Differential Side Oil Seal Replacement

1. Remove drive shaft assemblies. Refer to FA section (“Drive
Shaft”’, “FRONT AXLE").
2. Remove oil seals.

3. Instali oil seals.
e Apply ATF to oil seal surface before installing.

e Install oil seals so that dimensions “A” and “B’ are
within specifications.

Unit: mm (in)

A B
5.5 10 6.5 (0.217 to 0.256) -0.5 to 0.5 (-0.020 to 0.020)

4. Reinstall any part removed.

AT-192



ON-VEHICLE SERVICE

Revolution Sensor Replacement

1. Disconnect revolution sensor harness connector.
2. Remove harness bracket from A/T. @l
3. Remove revolution sensor from A/T.
4. Reinstall any part removed.

Always use new sealing parts.

EM

LG

EC

BR

§T

RS

BT

(A

EL

AT-193 -



REMOVAL AND INSTALLATION

Park/neutral position (PNP)
switch harness connector

Park/neutral positjon
(PNP) switch

- A/T solenoid .

Yerirrs
{harness connectorl(

AAT404A

SATI04G

916

Removal

CAUTION:

Before separating transaxle from engine, remove the crank-
shaft position sensor (OBD) from transaxie. Be careful not
tc damage sensor. :

1.

12.

13.
()

Remove battery and bracket.

Remove air duct between throttle body and air cleaner.
Disconnect A/T solenoid harness connector, Park/neutral
position (PNP) switch harness connector and revolution
sensor harness connector.

Remove crankshaft position sensor (OBD) from transaxle.

Drain ATF from transaxle.

Disconnect control cable from transaxle.

Disconnect oil cooler hoses.

Remove drive shafts. Refer to FA section (“Drive Shaft”,
“FRONT AXLE").

Remove the intake manifoid support bracket. Refer to EM
section (“SR or GA”, “OUTER COMPONENT PARTS").

. Remove starter motor from transaxle.

Tighten bolts to specified torque.
[0): 41 - 52 N'm (4.2 - 5.3 kg-m, 30 - 38 ft-Ib)
Remove upper bolts fixing transaxle to engine.
Support transaxle with a jack.

Remove center member.
Tighten center member fixing bolts to specified torque,
Refer to EM section ("ENGINE REMOVAL").

AT-194



REMOVAL AND INSTALLATION

Removal (Cont’d)

14. Remove rear plate cover.
15. Remove torque converter bolts.
Rotate crankshaft to gain access to securing bolts. @l
16. Remove rear transaxle to engine bracket. Refer to EM sec-
tion (“ENGINE REMOVAL").
17. Support engine with a jack. MA
18. Remove rear transaxle mount. Refer to EM section
(“ENGINE REMOVAL”).
18. Remove lower bolts fixing transaxle to engine. El
20. Lower transaxie with an A/T jack.

Installation -
1. Check drive plate runout.
CAUTION: _ EC
Do not allow any magnetic materials to contact the ring
gear teeth.
© Maximum allowable runout: FE
Refer to EM section (“Inspection”, “CYLINDER
BLOCK™). cl
e [f this runout is out of specification, replace drive plate with
SATO77H fing gear.
MY

2. When connecting torque converter to transaxie, measure
distance “A” to be certain that they are correcily assembled.
Distance “A’’: '
15.9 mm (0.626 In) or more

FA

Scale “Straightedge
SATS573D

BR

RS

BT

HA

AT-195 o7



REMOVAL AND INSTALLATION

5N 2T

':,é;"’f ’.:‘h N, ¥
?\;\

\\@}f

@) A/T to engine

@ Engine 1o
AT

T}

¢

SATS58D

SATE38A

918

Installation (Cont’d)

3. Install torque converter to drive plate.
¢ With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.
4. Tighten belts fixing transaxle.
X Tightening torque Bolt length “£”
Boft No. N?m (kg-i, ﬁf:b) mm E(’in)
O] 70-79 (7.1 - 8.1, 51 - 59) 55 (2.17)
® 70 -79 (7.1 - 8.1, 51 - 59) 50 (1.97)
® 70-79 (7.1 - 8.1, 51 - 59) 65 (2.56)
@ 16-21 (1.6- 2.1, 12 - 15) 35 (1.38)
6) 16-21(1.6-2.1, 12 - 15} 45 (1.77)
5. Reinstall any part removed.
6. Adjust control cable. Refer to AT-191.
7. Check continuity of park/neutral postion (PNP) switch.
Refer to AT-84.
8. Reéfill transaxie with ATF and check fluid level.
9. Move selector lever through all positions to be sure that

transaxle operates correctly. With parking brake applied,
idle engine. Move selector lever through “N” to “D”, to “2",
to “1”7 and “R” positions. A slight shock should be feit
through the hand gripping the selector each time the tran-
saxle is shifted.

10. Perform road test. Refer to AT-62.

AT-196



MAJOR OVERHAUL

Locations of Adjusting Shims, Needle Bearings,
Thrust Washers and Snap Rings

@l
Quter diameter and color of thrust washers Outer and inner diameter of nesdle boarings
Itam Quter diameter ltem Quter diameter | Inner diameter
number mm {in) Color number mm (in) mm {in} A
7 72.0 (2.835) Black 47.0 (1.850) | 32.0 {1.260)
s 78.5 {3.091) 9 35.0 (1.378) | 20.0 (0.787) El
D 60.0 (2.352) | 42.0 (1.654)
i 60.0 (2.362) | 45.0 (1.772)
. (0] 47.0 (1.850) | 30.0 (1.181) LG
3 ()] 426 (1.677) | 26.0 {1.024)
I 48.0 {1.890) | 93.5 (1.319)
( @ ( ) 55,0 (2.165) | 40.5 (1.524) EG
GAV/A0) 5) 60.0 (2.362) | 40.0 {1.575)

e
®(g) oL
18
o)
|
\ A&
AS T
GBI {3 |
BR
8T
RS
BT
W : Select proper thickness . . A
' . Outer diameter of snhap rings
ltem Outer diameter
Outer and inner diameter of bearing race number mm (in) Eﬂ;
and adjusting shims @ 142.0 (5.59)
Iterm QOuter diameter | Inner diamster @ 113.0 {4.45)
number mm (in) mm {in} E 162.4 (6.39) B
48.0 {1.880) 33.0 (1.299) J) 135.4 {5.33)
72.0 (2.835) 61.¢ {2.402) @ 162.3 (6.39)
34.5 (1.358) 26.1 {1.028) (6) 126.0 {4.96)
) 68.0 (2.677) | 60.0 (2.362) @ 40.5 (1.594)
AAT430A
919
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MAJOR OVERHAUL

Oil Channel

Torgue converter pressure
High clutch pressure (Lock-up released)
0il pump discharge hole Servo release accumuiator shoulder pressure
Servo release accumulator back pressure
Reverse clutch (Reverse clutch pressure)
pressure

Oil pump suction hole

Torque converter pressure
{Lock-up released)

Reverse clutch
pressure

Qil pump
assembly

Qil cooler tube (IN)

Torque converter pressure

I~ (Lock-up applied)

™ Servo 4th apply chamber pressure
™ Servo 2nd apply chamber pressure

™ Servo 3rd release
chamber pressure

|
Torque converter
pressure

{Lock-up applied) High clutch pressure

Cil pump discharge hole

Low and reverse brake pressure
N-D accumuiator shoulder pressure
{line pressure)

N-D accumulater back pressure

(Serva 4th apply chamber pressure}

Overrun cluich pressure
Forward clutch pressure

| pressure are shown as below.
Forward clutch pressure il cooler tube (IN) hole : Back pressure shoulder pressure
Overrun clutch pressure Y

Torque converter
pressure

{Lock-up applied)
Tarque converter
pressure

(Lock-up released)

Qil pump discharge hole

Reverse cluich
pressure

Oit pump suction haole

Differential lubricant hole

Qil cocler tube (OUT) hole

QOil cooler tube {IN) hole

Test port for D, 2, 1 positions

Test port for R position
{Forward clutch pressure)

{Low and reverse brake pressure}

AAT429A
920
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MAJOR OVERHAUL

SEC. 311.313-327-381

D]
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a.m_ﬁDu

BA
EM
LG
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CL
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1esb ignp
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FA
RA
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ST
RS
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RA
EL
DX
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=
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MAJOR OVERHAUL

SEC. 315 Snap ring Q
Retaining plate &

- &

q Neodle J

\ ) bearing BEH (P)

v o
-

/2Drtve plate \

Front sun
- gear

Oil seal £34 GGTE -~ \_) e
D-ring §38 GATE> AN Needle bearing EE} (F)
Reverse clutah drum ) High cluteh hub
Thrust washer % P /nap ring 638
@ Retaining plate &

A plate

- S/nap ring@

Snap ring @
Return spring and spring retainer
Piston

Reverse clutch assembly

% Needle bearing BFH ()

@/ T

Nesdis bearing
Overrun clutch hub
Thrust washer

-
- Srap ring @7

Return spring and ring retainer
_ Qil seal {(ATE) Drive plate
D-ring b4 (& n
/ End bearing B (P)
Piston~ Forward one-way clutch
High clutch drum End bearing
Seal ring 634 ERR P ® Forward clutch hub
v -
Needle bearing IEEf (F) Aear intornal gear
Bearing race TR (P) @)Q Thrust washer ETR(P)
® , Forward clutch drum
3 Oii seai &3

Needla bearing ®
- .
| i\ﬁ ear planstary carrier ;
High clutcha,, Needljearing k
’ ’ . =2® - Thrust washer ]

L \/ _~Rear sun gear
Needle bearing IEZR (F) D-ring ¢3¢ ATE> .
Front planetary carrier Qvarrun clutch piston

o~ . i _- Spring retainer Dori
Low one-way clutch $nap ring €24 -ring §39 CATF>
4 Eorward clutch piston

\ b Dish plate iy

’3 ﬁ%

.

Snap fing €3 ; Oil seal $2 GGTD
i _~ Driven piate P

Low ona-way| | Retaining plate % \)- Return spring

¢lutch front -

planetary Snap ring Q

carrier and B / .

Qil seal Q Qe
rear
planatary
/Driven plate ‘
Retaining plate % "
Snap rin
P 99 ) Pistan
L ' Return spring and spring ratainer
)\ Snap ring 634

Dish plate

carrier
Rataining plate

Forward clutch \ -Drive plata
and overrun clutch
h Retaining plate & Anply ATF
‘ . QATED : Apply ATF.
Low & reverse brake Snap ring 3¢ ® . Apply petroteum jely.

l/ + . Salect praoper thickness.

AATZ263A
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MAJOR OVERHAUL

SEC. 310+315+317+319

Bl44-58 _ @l
(045 - 458, 391 - 12— [T 26 - 30 (2.7 - 3.1, 20 - 22)
Breatber hose %lk 8 6 boits: Self-sealing . Mﬂ

Qil level gauge 8 bolts: Normal
Side cover g \9
Adjusting shim ¥ =

Cutput bearing Care)

Snap ring G Qutput shaft
\ G Ty Seal ring
overnor cap \@ 8 ®

Q-ring CATED
8 M Lock nut@ EC
\ - 4.4 - 5.8 ! [O] 245 - 275

(o 45 - 0.59, 391 51. 2) oil sharging @\ (25 - 28, 181 - 203)

Idler gear

pipe @\ _ o
(05 0.7, 43 - 51) q Bearing inner race

Lc

ﬁcl;:ut " ] Adjusting shim%
. 2' 37, Matmg surface Revolution sensor Bearing outer race
G
23 - 27) QO-ring 8 . Parking actuator cL
| ut

h
Angchor end pm Transmi- \U
M 63 - 57 \ ssion case Ol seal [UJ 20 - 24
(6.4 - 6.8, 46 - 49) - \ ®/ %/ (2.0 - 2.4, 14 - 17)
[ 16 - 21 Needle bearing ] N g / PNP switch

sy
1.6 - 21, g @
22 . 15) o= 5 Qﬁetum spring 7®
Seal ring e Parking shaft

Parking pawl 25-3.9
2nd servo return spring {0.26 - 0.40,

x Band serve piston stem 226 - 34.7} A,
Band servo thrust washer
Band servo piston

@ Bearing retamerﬂ/ ) l ;
9 Needle bearmg g I3 Q N J J ™~ D rmg@ - IRME\
. 8 <8 Brake band - il cooler lube OD servo return spring

€3 =3

Bearing auter racel Washer SP””Q retainer
Bearing (AF> Return spring ‘£ L @ E-ring Q
Reduction Reduction pinion gear \., ILL Washer M a9 - 59 J/ Q-ring Q - BR
pinion gear bearing adjusting shim b %\ (4.0 - 6.0, O D- rlng
O-ring €18 G 8 @r\ 29 - 43) ((
P Sarvo release O-ring 4 4-58 87
/ accumulator piston (0 45 - 0.59, SGTVO
O-ring@ Return sprin (0] 39 - 59 39.1 - 51.2) prston retainet
g (4.0 - 6.0, 28 - 43) OD sarvo
N-D accumulator piston St ) plston ES
opper ring
Control valve assembly Parking rod
! arki 0
Gasket Q ) O rlng BT
Parking rod plate
Gasket
Drain plug 8 OD servo

[0] 29 - 39
(3.0 - 4.0, 22 - 29)

(kg-m, in-1b) Manual plate -

O pan piston retainer HA
Retaining pin Q f Snap ring 8

:
[ : N-m (kg-m, fi-lby  Magnet Detent spring o IQ
A © : Apply locking sealant | sea
(sealing fluid, Locktite 518 or equivalent). @ Retaining pm
7 = 9 Ay
(> Apply AT (0.7 - 0.9, 61 - 78) 64 - 75 Manual shaft DA
7R (B) ¢ Apply petroieum jelly. (0.5 - 0.76, 56.4 - 66.0)
Y . Select with proper thickness.
SAT373J
923
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DISASSEMBLY

1. Drain ATF through drain plug.

2. Remove torque converter.

SATO08D)

3. Check torque converter one-way clutch using check tool as

shown at left.
a. Insert check tool into the groove of bearing support built into

one-way clutch outer race.

b. While fixing bearing support with check tool, rotate one- way
clutch spline using flat-bladed screwdriver.

¢. Check inner race rotates ciockwise only. If not, replace

torque converter assembly.

//////

Bend a wire and use
it as a check tool.

g'_ Approx. 3.0 (0.118)
2 [Bend a 1.5 (0.059) dla.
- wire in haif.]
*% N Outer race
g
= '
o
3
Approx. y
15 (0.59) =4
Inner race

oD

4. Remove oil charging pipe and oil cooler tube.

oit I
charging { j\C7% B

“ OHl cooler
tube

SATS86H

%24 AT-202




DISASSEMBLY

SATONMD

Drain bolt

SAT128E

AATZ60A

5. Set manual shaft to “P” position.
6. Remove park/neutral position (PNP) switch.

7. Remove oil pan and oil pan gasket.
¢ Do not reuse oil pan bolts.
8. Check foreign materials in oif pan to help determine cause

of maifunction. 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 to stick and may inhibit pump pressure.

e |f frictional material is detected, replace radiator after

repair of A/T. Refer to LC section (“Radiator”’, “ENGINE
COOLING SYSTEM”).

9. Remove control valve assembly according to the following

procedures.

a. Remove control valve assembly mounting boits @), ® and

©.

AT-203

A
EM
LG
EC
FE
GL
YN
A
BA
BR
ST
RS
BT

HA
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92

DISASSEMBLY

Stopper ring

e

!

~ |‘|‘

\\ P il body

Ny

—
A/T solenoid
-~ harness

Manual valve

SAT017D)

Return
spring

Servo release accumulator piston

Servo release accumulator piston

| BO3))/,

SATO18DA

I

T~ “SAT020D

Jatii

=

Remove stopper ring from terminal body.
¢. Push terminal body into transmission case and draw out
solenocid harness.

10. Remove manual valve from control valve assembly as a
precaution.

11. Remove return spring from serve release accumulator pis-
ton.

12. Remove servo release accumulator piston with compressed
air.
13. Remove O-rings from servo release accumulator piston.

14. Remove N-D accumulator piston and return spring with
compressed air.
15. Remove O-rings from N-D accumulator piston.

AT-204



DISASSEMBLY

) 16. Check accumulator pistons and contact surface of transmis-
N AN sion case for damage.
a0 17. Check accumulator return springs for damage and free

) : @t

@\ length.
)(@_/C Return springs:

Contact surface

N-D accumulator piston Refer to SDS, AT-302. MA
Contact \/ \ \
surface @
QQ RN //é> &
O 27 Yy P
Servo release accumulator piston %SAT623D A
Lip seal 18. Remove lip seals from band servo oil port. LC
EC
FE
Gl
BT

19. Remove converter housing according to the following pro-

cedures.
a. Remove converter housing mounting bolts & and ®).

BR

b. Remove converter housing.

ST

RS

BT

[HA

c. Remove O-ring from differential oil port.

EL

DX

SAT131E

AT-205 92t



DISASSEMBLY

...'5/— Final drive

assembly

SATO030D

KV38105450
{434286)

SAT132E

SAT133E

20. Remove final drive assembly from transmission case.

21. Remove differential side bearing outer race from transmis-
sion case.

22. Remove differential side bearing adjusting shim from trans-
mission case.

23. Remove differential side bearing outer race from converter
housing.

24. Remove oil seal from conventer housing using a screw-
© driver.
e Be careful not to damage case.

AT-206



DISASSEMBLY

SAT134EA

4 L
SATO35D)

Bearing race

Thrust washer

SATO036D

25. Remove side oil seal from transmission case using a screw-

driver.

26. Remove oil tube from converter housing.

27. Remove oil pump according to the following procedures.

a.

b.

C.

Remove O-ring from input shaft.

Remove oil pump assembly from transmission case.

Remove thrust washer and bearing race from oil pump
assembly.

AT-207
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FE
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DISASSEMBLY

Anchor end pin

SATO38D

40 - 80 (1.57 - 1.97)
a——

Unit: mm (in)
SATO39D)

re SAT040D

Input shaft assembly

SAT041D

930

28. Remove brake band according to the following procedures.

a.
[ ]

b.

29

Loosen lock nut, then back off anchor end pin.
Do not reuse anchor end pin.

Remove brake band from transmission case.

To prevent brake linings from cracking or peeling, do
not stretch the flexibie 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.
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DISASSEMBLY

b. Remove input shaft assembly (high clutch) from reverse
Reverse clutch cluteh.
@l
Input shaft assembly
DA
4 EM
SATO42D
c. Remove needle bearing from high clutch drum. L
d. Check input shaft assembly and needle bearing for damage
or wear. e
FE
oL
SAT043D:
&~— Needie bearing 30. Remove high clutch hub and needle bearing from transmis- o
High clutch hub sion case. .
31. Check high clutch hub and needle bearing for damage or iy
wear.
&
SATO440
, . BR
32. Remove front sun gear and needle bearings from transmis-
sion case.
Needle 33. Check front sun gear and needle bearings for damage or gp
bearing
wear.
RS
BT
SAT579D
. A
34. Remove front planetary carrier assembly and low one-way
clutch according to the following procedures.
a. Remove snap ring using a screwdriver. EL
_ (D)4
//ﬂ I c S/ T o~
@%\ /f’ ol
T & e SAT046D
931
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DISASSEMBLY

N

Front planetary carriers

W‘\ \\\

B Low one-way clutch

// oy Y aTo47D

Low one-way clutch

Unlock
SAT048D)

Front planetary carrier

Needle bearing
SATO49D

Clearance

SATOS1D

932

b. Remove front planetary carrier with low one-way clutch.

c. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

d. Remove low one-way clutch from front planetary carrier by
rotating it in the direction of unlock.

e. Remove needle bearing from front planetary carrier.

f. Check front planetary carrier, low one-way clutch and
needle bearing for damage or wear.
g. Check clearance between pinion washer and planetary car-
rier using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds
allowable limit.

35. Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

a. Remove rear planetary carrier assembly from transmission
case.

AT-210



DISASSEMBLY

Rear planetary
carrier

SATO52D)

Rear planetary
carrier

Needle bearing
~=7 SAT053D

Clearance
[}

Feeler gauge

SAT054D)

Rear internal

SATOs5D

Rear internal gear

SATO5ED

b. Remove rear sun gear from rear planetary carrier.

C.

d. Check rear planetary carrier, rear sun gear and needle bear-

e.

36. Remove rear internal gear from transmission case.

37. Remove needle bearing from rear internal gear.

Remove needle bearings from rear planetary carrier assem-

bly.

ings for damage or wear.

Check clearance between pinion washer and rear planetary

carrier using feeler gauge.
Standard clearance:

0.15 - 0.70 mm (0.0059 - 0.0276 in)

Allowable limit:

Replace rear planetary carrier if the clearance exceeds

0.80 mm (0.0315 in)

allowable limit.

Check needle bearing for damage or wear.

AT-211
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DISASSEMBLY

Forward clutch

AAT215A)

)
\
(o
iy
5@ i' o
h 2L 2
2 *@@ &l R’:Z\ ,-—« Locating
0-J = pin

SATO59D

SAT440D)

38. Remove forward clutch assembly from transmission case.

39.

40.

Remove thrust washer from transmission case.

Remove output shaft assembly according to the following
procedures.
Remove side cover bolts.

Remove side cover by lightly tapping it with a soft hammer.

Be careful not to drop output shaft assembly. It might
come out when removing side cover.

Remove adjusting shim.
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DISASSEMBLY

SAT453D

SATO61D

d.

e.

Remove output shaft assembly.

If output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

Remove needle bearing.

41. Disassemble reduction pinion gear according to the follow-

a.
b.

C.

ing procedures.
Set manual shatft to position “P” to fix idler gear.
Unlock idler gear lock nut using a pin punch.

Remove idler gear lock nut.
Do not reuse idler gear lock nut.

AT-213
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DISASSEMBLY

ST27180001
(J25726-A)

AAT480

Adjusting
shim

SAT310G

Parking shaft
AATE30A

Parking actuator

SATOBBD

936

d. Remove idler gear with pulier.

e. Remove reduction pinion gear.
f. Remove adjusting shim from reduction pinion gear.

42. Remove return spring from parking shaft using a screw-
driver.

43. Draw out parking shaft and remove parking pawl from trans-

mission case.
44. Check parking pawl and shaft for damage or wear.

45. Remove parking actuator support from transmission case.
e Check parking actuator support for damage or wear.
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DISASSEMBLY

46. Remove revolution sensor from transmission case.

RAA

EM;

Revolution

sensor SAT311G

LG

EC

FE

eL

MIT

FA

BR

ST

RS

BT

HA
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REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. 319 @ea-75Nm —

(0.65 — 0,76 kg-m,
56 — 66 in-Ib) ?
Oil seal W Detent spring

T /\@\. U

\Retaining pinQ
Parking rod

Parking rod plate /

=

U/ Retaining pin Q

\ | E
Retaini® - , ) c
\:7, e /

Manual shaft

: Apply ATF. Manual plate

AAT706

REMOVAL
1. Remove detent spring from transmission case.

SAT313G

2. Drive out manual plate retaining pin.

5T23540000 .
(425689-8) | _parking rod 4. Remove parking rod plate from manual shaft.

3. Drive and pull out parking rod plate retaining pin.

5. Draw out parking rod from transmission case.

Parking rod
YO/

Manual?
=)

shaft L}(
YON N

70 4

938
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REPAIR FOR COMPONENT PARTS

SATQ49F

SATE10H

Manual Shaft (Cont’d)

6.
7.

8.

Pull out manual shaft retaining pin.
Remove manual shaft and manual plate from transmission

case.

- Remove manual shaft oil seal.

INSPECTION

Check component parts for wear or damage. Replace if
necessary.

INSTALLATION

1.

2.

Install manual shaft oil seai.
Apply ATF to outer surface of oil seal.

install manual shaft and manual plate.

AT-217

MA
EM
LG
E€
FE
oL
AT

FA

§T
BS
BT

HA,

939



REPAIR FOR COMPONENT PARTS

S§T25710000
« {J25689-A)

-
/Parklng rod plate

=000

UL/~

Retaining pin
Manual plate
and parking
rod plate

5-6 mm

@
/

--—_"J ———
ST23540000 =\
(J25689-A) ==

=

N

ST23540000
{(J25689-A)

AAT485

Gui

SAT313G

940

Manual Shaft (Cont'd)

3. Align groove of manual shaft and hote of transmission case.
4. Install manual shaft retaining pin.

5. Install parking rod to parking rod plate.

6. Set parking rod assembly onto manual shaft.

7. Drive in manual plate retaining pin and parking rod plate
retaining pin.

8. Instali detent spring.
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313 ' &l
Oit pump housing

A

Oil pump cover

@ 7-11Nm

(0.7 - 1.1 kg-m,
61 - 95 in-b)

EM

LG

EC
Oil seal §39 (AT
FE

Inner gear
: Apply ATF.
® - Apply petroleum jally. eL

Seal ring g3¢ P

SATG98HA

DISASSEMBLY W

1. Remove seal rings.
AT

FA

RA

SATE99H
. , . BR
2. Loosen bolts in numerical order and remove oil pump cover.

ST

RS

BY

SAT091D) iH]A
3. Remove inner and outer gear from oil pump housing.

Inner gear
TR EL

Outer gear :
(B &=
L 2
o3
Cil pump housing
SATO92D
941
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

SAT094D
INSPECTION
Oil pump housing, oil pump cover, inner gear and
outer gear
o Check for wear or damage.
Side clearance
Dial gauge s Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured
Span [180 mm values should be within specified range.

.09 |
(709 iml Standard clearance:

0.02 - 0.04 mm (0.0008 - 0.0016 in)

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:
' Refer to SDS, AT-299,
gil pump inner gear gear ¢ [f clearance is more than standard, replace whole oil pump
ousing assembly except oil pump cover.
* K *

<

*: Measuring points

SATO095D

42 AT-220




REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

e Measure clearance between outer gear and oil pump hous-

ing.
/ Standard clearance: al

0.08 - 0.15 mm (0.0031 - 0.0059 in)
Allowable limit:
0.15 mm (0.0059 in) MA

e |f not within allowable limit, replace whole oil pump assem-

bly except oil pump cover.

E]
SATOBED
Seal ring cl LC
Clearance g Clearance
e Install new seal rings onto oil pump cover.
e Measure clearance between seal ring and ring groove. =
T Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit: FE
Seal ring 0.25 mm (0.0098 in) :
¢ |f not within allowable limit, replace oil pump cover assem-
biy. GL
SAT097D)|
ASSEMBLY it

/ 1. Install oil seal on oil pump housing. .
AT

FA

ST33400001
(J26082)

SAT922D

BR

2. Install O-ring on oil pump housing.

e Apply ATF to O-ring.
§T

RS

BY

SATC93D) ﬂ:ﬂA
3. Install inner and outer gears on oil pump housing.

Inner gear ,
e Take care with the direction of the inner gear.
= A Eﬂ__l

Outer gearlD
I

5=

- Qil pump housing
e

SAT092D
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REPAIR FOR COMPONENT PARTS

SAT101D|

SATE99H

944

- Oil Pump (Cont’d)

4.
a.

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 assembly
on oil pump housing assembly, then remove masking tape.
Tighten bolts in numerical order.

Install new seal rings carefully after packing ring groove with
petroleum jelly.

Do not spread gap of seal ring excessively while install-
ing. it may deform the ring.
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

BIA

7-9
IEI (0.7 -0.9,61-78) IER]

3.4-4.4

{0.35 — 0.45, 30 - 39)

o

jii} (5 pieces)

e

@LD o FA
° @) :N-m (kg-m, in-lo)

AAT426A | [BR

(1) Solenoid valve assembly @) Support plate (3 Steel ball
(2 O-ing Separating plate Control valve upper body 8T
(3) clip (@ Steel ball 9 Check ball
(@) Terminal body Control valve inter body Oil cooler relief valve spring
@ Control valve lower body @ Pilot filter @ O-ring RS
@ Qil strainer (2 Separating plate Line pressure solenoid valve
spring
BT
(HIA
DISASSEMBLY
e Disassemble upper, inter and lower bodies. EL
Bolt length, number and location:
Bott symbol @ @ @ @ ® D)4
Bolt length “¢™ mm (in}| 135 | 58.0 { 40.0 | 6.0 | 33.0 | 78.0
B o (0.531) |(2.283) |{1.575) | (2.598) [(1.299) |(3.071)
Number of bolts 6 3 6 11 2 2

(F): Reamer bolt with nut

AT-223
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Bolt (E)

Y—Y section

Lower body

Bolt (F)

|

1T

o
i
Il

Z—2Z section

Inter body

Upper body

SATI1BG

Qil strainer

SATO83F

Line pressure

solenoid valve Rm—Ferg,

Solenoid valve assembly

“SRET

SAT316G

valve

SATH7G

946

a. Remove bolts @), ® and ), and remove oil strainer from
control valve assembly.

b. Remove solenoid valve assembly and line pressure sole-
noid valve from control valve assembly.

e Be careful not to lose the line pressure solenoid valve
spring.

¢. Remove O-rings from solenoid valves and terminal body.

AT-224



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts ®, © and

@l
A
WP EM
® - SATOBAF
e. Remove lower body from inter body. L&
EC
FE
Inter body
Upper body L
SAT432D
BT

f.  Turn over lower body, and accumulator support plates.

Accumulator
m support plate

Lower body

Inter & upper bodies
SAT109D

BIR

Check ball Li g. Remove bolts (), separating plate and separating gaskets
ec d Ine pressure
rellef valvs A from iower body. . _
h. Remove steel balls and relief valve springs from lower body. g

spring
e Be careful not to lose steel balls and relief valve
springs.

RS
Saection A—A BT
SAT110D
. . (A
Inter bod i. Remove inter body from upper body.

Y j. Remove pilot filter, separating plate and gaskets from upper
Separating ,‘r, )4
plate and -\ I
gaskets
Upper body

SATOBSF
947

AT-225



REPAIR FOR COMPONENT PARTS

SAT318G

SAT318G

AAT983

SAT321G

Oit strainer

SAT115D

948

Control Valve Assembly (Cont’d)

k. Check to see that steel balls are properly positioned in inter
body and then remove them.

o Be careful not to lose steel balls.

f.  Check to see that steel balls are properly positioned in
upper body and then remove them.

¢ Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies

e Check to see that retainer plates are properly positioned in
lower body.

e Check to see that retainer plates are properly positioned in
upper body.

Oll strainer _
o Check wire netting of oil strainer for damage.

AT-226



REPAIR FOR COMPONENT PARTS

Shift solenoid

valve B
5

Shift solenoid

Line pressure
solenoid valve

Torgue converter clutch solencid valve
Qverrun cluteh solencid valve

valve A

SAT3I22G

|

O {Coil outer
diameter)

g (Length)

SAT138D

@ :Steel ball

SATI19G

Separating plate

AATA25A]

Reamer

bolt @

Washer

AAT424A

Control Valve Assembly (Cont’d)

Shift solenoid valves A and B, line pressure solenoid
valve, torque converter clutch solenoid valve and

overrun clutch solenoid valve

¢ Measure resistance. Refer to AT-135.

Oil cooler relief valve spring

e Check springs for damage or deformation.

e Measure free length and outer diameter.
Inspection standard:
Unit: mm (in)
Part No. [ D
31872 31X00 17.02 (1.6701) 8.0 (0.315)
ASSEMBLY

1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balls in

their proper positions.

b. Prepare new separating plate for upper body.

c. lInstall reamer bolts ) from bottom of upper body. Using

reamer bolts as guides, install separating plate.

AT-227

WA
EM
LG

EC

€L

MT

FA
BIR

ST

RS

949



REPAIR FOR COMPONENT PARTS

Pilot filter

SATO74F

Upper body
Reamer bolt (F)

SATO76F

Section A—A

Check ball Line pressure
relief valve

spring

SAT110D

Separating plate

AATA23A/

950

Control Valve Assembly (Cont’d)
d. Install pilot filter.

e. Place inter body as shown in the illustration. Install steel
balls in their proper positions.

f. Install inter body on upper body using reamer bolts (F) as
guides.

¢ Be careful not to dislocate or drop steel balls.

g. Install steel balls and relief valve springs in their proper
positions in lower body.

h. Prepare new separating plate for lower body.

AT-228



REPAIR FOR COMPONENT PARTS

Support plate

Lower body
AAT422A

Lower body

Inter and
upper bodies

AATS36

O-ring Line pressure solenoid
valve SAT37G

Control Valve Assembly (Cont’d)

i. Install bolts & from bottom of lower body. Using bolt € as

guides, install separating plate.

j- Instail support plates on lower body.

k. Install lower body on inter body using reamer bolts ) as

guides and tighten reamer bolts (P slightty.

2. Install O-rings to solenoid valves and terminal body.

® Apply ATF to O-rings.

3. Install and tighten bolts.
Bolt length, number and location:

Bolt symbol ® © | ®| ® | ®

Bolt length "¢” mm (iny| 135 | 58.0 | 440 | 66.0 | 33.0 | 78.0
) (0.531) {(2.283)} |(1.732) |{2.598) |(1.299) {(3.071)

Number of bolts 6 3 6 1 2 2

AT-229

@
HA

R

EC
FE
Ch
MT

FA

BR

ST
BT

A

EL

951



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Lower body

Bolt (F)

—
Y—Y section ]_[ _( Upper body
o)
Z—Z section

SAT215G

a. Install and tighten bolts ® to specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)
SATO81F,
b. Install solenoid valve assembly and line pressure solenoid
Solenocid valve assembly valve to lower body.
Line pressure
solenoid valve B
SAT36G
¢. Remove reamer bolts (F) and set oil strainer on control valve
assembly.
d. Reinstall reamer bolts & from lower body side.
SAT323G

952

AT-230




REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

_. e. Tighten bolts ®, ©, ©® and (B to specified torque.
o Oil strainer :7 -9 N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib)
ofj® 11° 3 “
30/ Q0L ©°
:5 e ® @I) MA
oG
S D) D ?"DD% s
T o M
) )
® SATO83F
f. Tighten bolts (E) to specified torque. LG
: 3.4 - 4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-Ib)
EG
FE
CL
SATOB4FA
MIT

FA

A,

BR

ST

as

BT

RA

AT-231 953



REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Upper Body

Numbers preceding valve springs correspond with those shown in SDS table on page AT-297.

@ Control valve upper body
@ Return spring

@ Overrun clutch reducing valve
@ Plug

@ Retainer plate

@ Torque converter refief valve
@ Return spring

Retainer plate

Torque converter clutch control
valve

Return spring
954

Plug

Retainer plate

1-2 accumulator valve
Return spring

Plug

Retainer plate

Pilot valve

Return spring
Retainer plate

1-2 accumulator retainer plate
Return spring

AT-232

S EOSEOREIEE)

Apply ATF to all componenis before
installation.

AATS24

@ 1-2 accumulator piston
@3 Plug

@ Retainer plate

@ Return spring

@ 1st reducing valve

@) Plug

@ Retainer plate

@9 2-3 timing valve
Retainer plate

®



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

DISASSEMBLY

1. Remove valves at retainer plates.

e Do not use a magnetic “hand”. @l
(i
EM

a. Use a screwdriver to remove retainer plates. LG
EG
FE
GL

SAT135D

A

b. Remove retainer plates while holding spring, plugs or

—A Retainer plate sleeves.
“‘ e Remove plugs slowly to prevent internal parts from
4‘ -‘

jumping out.

FA

Screwdriver
SAT136D

¢. Place mating surface of vaive body face down, and remove
internal parts.

e If avalve is hard to remove, place valve body face down §T
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves.

RS
BT
SAT137D
' HA
- INSPECTION
- _ Valve spring ' el

e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation.
Inspection standard: ¥
— Refer to SDS, AT-297.
e Replace valve springs if deformed or fatigued.

D (Coil outer
diametar)

f (Length)

Control valves
e Check sliding surfaces of valves, sleeves and plugs.

SAT138D

AT-233 %



REPAIR FOR COMPONENT PARTS

SAT139D)

SAT141D)

1-2 accumulator

valye
- s = PN
8 /—_«_\'Q_ S
Retainer 3y~ 2y o
plate o 1-2 accumulator

ol retainer plate

@' Return spring
®/ 1-2 accumulater piston

m/ S Plug

- Retainer plate SAT142D)

Retainer plate

SAT143D

956

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 scratch or damage valve body.

Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions.

1-2 accumulator valve

2.

Install 1-2 accumulator vaive. 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
Install retainer plate while pushing plug or return spring.

AT-234



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

—

Retainer plate:
Unit: mm (in)

Length A Length B @l
21.5 (0.846)

Name of control valve

Pilot valve

A

1-2 accumuiator valve
38.5 (1.516)

1-2 accumulator piston

1st reducing valve 21.5 (0.846) EM

BI®P®®®E®| &

6.0 {0.236)

Overrun eluteh reducing valve 24.0 (0.945)
SATOB6F Torque converter relief valve 21.5 (0.846) e

Torque converter clutch control valve 28.0 (1.102)

2-3 timing valve 21.5 (0.8486)
EG

° Install proper retainer plates. Refer to AT-232.

FE
CL
M

FA

BR

ST

RS

BT

HA

EL

AT-235 o7



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

SEC. 317

Apply ATF to sall components
before Installation.

AAT421A

=

958

GREERIRORE®

umbers preceding valve springs correspond with those shown in SDS table on page AT-297.

Control vaive lower body
Return spring
Shift vaive B
Plug

Retainer plate
Retainer plate
Return spring
Piston
Paralle! pin
Sleeve
Return spring

@ Pressure modifier valve
Manual valve

Pressure regulator valve
Return spring

Spring seat

Plug

Sleeve

Retainer plate

Return spring

Overrun cluich control valve

AT-236

EORRIEE®

Plug

Retainer plate

Return spring
Accumulator control valve
Plug

Retainer plate

Shift valve A

Return spring

Retainer plate

Return spring

OEEEORRR®




REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)

DISASSEMBLY
Remove valves at retainer plate.
For removal procedures, Refer to AT-233. @l
(A
EM
AATI83
INSPECTION LG
- Valve springs
pring BG

¢ Check each valve spring for damage or deformation. Also
measure free length and outer diameter.

Inspection standard: EE
| Refer to SDS, AT-297.
o Replace valve springs if deformed or fatigued.
# {Length) Control valves GL
o Check sliding surfaces of control vaives, sleeves and plugs
SAT138D for damage.

T {Coil outer
diameter)

MT

ASSEMBLY

o Install control valves.
For installation procedures, refer to AT-234.

FA
RA
AAT983
- BR
o Retainer plate
- Unit: mm (in)
] Name of control valve and plug {No.| Length A Length B Type ST
Pressure reguiator valve @
"B” Accumulator control vaive RS
Shift valve A @) | 6.0 (0.236) | 28.0 (1.102) |
TYPE 1 Overrun clutch control valve BT
TYPE 1 Pressure modifier vaive ®
SATOB| Shift valve B ® — — I HA
o  Install proper retainer plates. Refer to AT-236.
EL
DX
959

AT-237



REPAIR FOR COMPONENT PARTS

Reverse Clutich

SEC. 315
Snap ring

Retainer plate % Reverse ciutch
Driven plate g drum

Drive plate

Driven plate
Snhap ring 8
Retaining plate % E ﬁy

Dish plate
Snap ring Q
' * : Select proper thickness.
Drive plate . Apply ATF.

AATE82

Oil seal Q
D-ring §39

Spring retainer

DISASSEMBLY

1. Check operation of reverse cluich.

a. Install seal ring onto drum support of oil pump cover and
install reverse clutch assembly. Apply compressed air to oil
hole.

Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

e encUCT

Oil pump assembBly SAT165D

. Remove snap ring.
3. Remove drive piates, driven plates, retaining plate, and dish
plates.

Snap ring

SAT156D)

%0 AT-238




REPAIR FOR COMPONENT PARTS

SAT301E

SAT159D

0il seal

SAT138E

Reverse Clutch (Cont’d)

4. Set Tool on spring retainer and remove snap ring from
reverse clutch drum while compressing return springs.

¢ Set Tool directly above springs.

e Do not expand snap ring excessively.

5. Remove spring retainer and return springs.

¢ Do not remove return springs from spring retainer.

6. Remove piston from reverse clutch drum by turning it.

7. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring, 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.

AT-239

MA

EM

LG

EG

FE

CL

BR

5]

RS

BT

RA

EL
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT162D]

SAT163D)

Check air flows through
ball hole. 2=

Check air does not flow
through ball hole.

SAT164D

: Apply ATF.

Oil seal 639

SAT160DA

S5AT158D

962

Reverse Clutch (Cont’'d)
Reverse clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in)
e [f not within wear limit, replace.

Reverse clutch dish plates

® Check for deformation or damage.
e Measure thickness of dish plate.

Thickness of dish plate “t’: 2.8 mm (0.110 in)
¢ If deformed or fatigued, replace.

Reverse clutch piston

o Make sure check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure that there is no air leakage.

e Apply compressed air to oil hole on return spring side to
make sure air leaks past ball.

ASSEMBLY

1. Install D-ring and oil seal on piston.

e Take care with the direction of the oil seal.
Apply ATF to both parts.

2. Install piston assembly by turning it slowly.
Apply ATF to inner surface of drum.

AT-240



REPAIR FOR COMPONENT PARTS

Spring
retainer

Piston

SAT168D

KV31103200

z / (J34285-A and

J34285-87}

AATABY

SAT170D

SAT156D

Snap ring

Retaining plate

SAT174D

Reverse Clutch (Cont’d)

3.

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.

Install return springs and spring retainer on piston.

Set Tool on spring retainer and install snap ring while com-

pressing return springs.
Set Tool directly above return springs.

Install drive plates, driven plates, retaining plate and dish

plates.

Do not align the projections of any two dish plates.
Take care with the order and direction of plates.

Install snap ring.

Specified clearance:

Standard: 0.5 - 0.8 mm (0.020 - 0.031 in)

Allowable limit: 1.2 mm (0.047 in)

Retaining pilate: Refer to SDS, AT-298.

AT-241

EG
e
GL
)iy

P&

8T
&S

BT
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

8. Check operation of reverse clutch.
Refer to AT-238.

Qil pump assembly
SAT173D

High Clutch

SEC. 315

For the number of clutch shests (drive plates and driven plates),
refer to the below cross-section.

Seal ring C:, ]

ZZAIN
o
Q
o
LR ' &
LY T
Driven plate °u 5 Input shaft assembly
hn S u“ :.]\‘\
Qil seal 5:9

[High clutch drum)

Piston

D-ring ¥3¢
Spring retainer
Snap ring ¢4
Drive plate
Retaining
late %
Snap ring 6:9 f
ER(F) : Apply petroleum jelly. Snap ring -
: Apply ATF. Drive plateI

* . Select proper thickness.

AAT420A

DISASSEMBLY
FE t 1. Check operation of high ctutch. :

a. Apply compressed air to oil hole of input shaft.
e Stop up a hole on opposite side of input shaft.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring:
e D-ring might be damaged.
¢ Qil seal might be damaged.

Nylon cloth ¢ Fluid might be leaking past piston check ball.

SAT176D

%64 AT-242



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

2. Remove seal rings from input shaft.

Input shaft Gl
Seal ring M]A
d,
Eld]
SAT177D)
. LG
3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.
Screwdriver
EC
FE
GL
SAT178D)
. . . . T
KV31103200 5. Set Tool on spring retainer and remove snap ring from high

and J34285-87) e Set Tool directly above springs.
¢ Do not expand snap ring excessively.
6. Remove spring retainer and return springs. EA

{J34285-A clutch drum while compressing return springs. .
AT

AATEBI

BR

e Do not remove return spring from spring retainer.

ST

SAT302E
[H

7. Remove piston from high clutch drum by turning it.

SAT189D

AT-243 -



REPAIR FOR COMPONENT PARTS

SAT139E

Thickness

Facing

Core plate

SAT162D

Check air does not
flow through
ball hole.

Check air ows

through ball
hole. SAT186D

Input shaft

SAT1870)

966

High Clutch (Cont’d)

8. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring, 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.

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.

High clutch piston

e Make sure check balls are not fixed. _

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side to
make sure air leaks past ball.

Seal ring clearance

e Install new seal rings onto input shaft.
o Measure clearance between seal ring and ring groove.
Standard clearance:
0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit:
0.23 mm (0.0091 in)
e |f not within wear limit, replace input shaft assembly.
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REPAIR FOR COMPONENT PARTS

: Apply ATF.

Piston

Ol seal X

SAT182DA

SAT189D

Spring
retainer

SAT191D)

KV31103200
{J34285-A
and J34285-87)

AATEBS

SAT193D]

High Clutch (Cont’d)
ASSEMBLY

1.

Install D-ring and oil seal on piston.
Take care with the direction of the oil seal.

Apply ATF to both parts.

Install piston assembly by turning it slowly.
Apply ATF to inner surface of drum.

Install retumn springs and spring retainer on piston.

Set Tool on spring retainer and install snap ring while com-
pressing return springs.
Set Tool directly above return springs.

Do not align shap ring gap with spring retainer stopper.

AT-245

RA
EM
LG
EC
E
GL
MT
FA
BA
BR
ST

ES

967



REPAIR FOR COMPONENT PARTS

SAT195D

SAT198D

Nylon cloth

SAT196D

Apply petroleum jelly

SAT197D)

&

Thick paper
P

Tape

SAT188D

968

High Clutch (Cont’d)

5. Install drive plates, driven plates and retaining plate.
Take care with the order and direction of plates.

6. Install snap ring.

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance: '
Standard: 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit: 2.6 mm (0.102 in)
Retaining plate:
Refer to SDS, AT-298.

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-242.

9. Install seal rings to input shaft.
e Apply petroleum jelly to seal rings.

e Roll paper around seal rings to prevent seal rings from
spreading.

AT-246



REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch

SEC. 315 ® Snap ring al
ks (@ Retaining plate %
i (3 Drive plate
= ™ (@ Driven plate D
@& Dish plate A

Overrun

Forward clutch :
clutch

= OINP

// Overrun clutch FE

Retaining plate % Driven plate

Snap ring @

GL
/ Q @ clutch drum
)¢ \ \
Oll seal 634 GATE
\ D_rmg@ il seal Q
Q/@ Forward clutch piston Fﬂ
Snap ring §3¢ Overrun \_ D-ring §%$ CaTE> — O seal QGTe
Spring Return sprin clutch * : Select proper thickness. ;
retainer PrNg = piston CATED : Apply ATF. RA
AATEB4
BR
DISASSEMBLY
I—% t 1. Check operation of forward clutch and overrun clutch.
Hele for forward a. Install bearing retainer on forward clutch drum. ST
clutch inspection b. Apply compressed air to oil hole of forward clutch drum.
¢. Check to see that retaining plate moves to snap ring. a8
Bearing BT
retainer
SAT201D
o . HA
Hole for overun d. If retaining plate does not contact snap ring:
clutch inspection e D-ring might be damaged.
1 o Oil seal might be damaged. BL
o Fluid might be leaking past piston check ball.
[y
Bearing
retainer
SAT202D
969
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REPAIR FOR COMPONENT PARTS

Snap ring

SAT203D)

SAT204D

Kv31103200
{J34285-A
and J34285-87

AATESBS

piston

SAT216D)

970

Forward Clutch and Overrun Clutch (Cont’d)

2. Remove snap ring for forward clutch.
3. Remove drive plates, driven plates, retaining plate and dish

plate for forward clutch. :

Remove snap ring for overrun clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch. .

Set Tool on spring retainer and remove snap ring from for-
ward clutch drum while compressing return springs.

Set Tool directly above return springs.
Do not expand snap ring excessively.
Remove spring retainer and return springs.

Remove forward clutch piston with overrun clutch piston
from forward clutch drum by turning it.

9. Remove overrun clutch piston from forward clutch piston by

turning it.
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch (Cont’d)

10. Remove D-rings and oil seals from forward clutch piston
Oil sea! and overrun clutch piston.
@l
A
D rirg
Forward clutch piston
D ring Oil seal EM
Overrun
clutch piston SAT140E
INSPECTION L6
Snap rings and spring retainer &
e Check for deformation, fatigue or damage.
FE
GL
BT

]

D (Coil outer
diameter)

Forward clutch and overrun clutch return springs

e Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-299.

e Replace if deformed or fatigued. A,
f {Length) R@&
SAT138D
. BR
Forward clutch and overrun clutch drive plates
Thickness e Check facing for burns, cracks or damage.
_ e Measure thickness of facing. ST
Facing ~ Thickness of drive plate:
Forward clutch
Standard value: 1.8 mm (0.071 in) &S
Wear limit: 1.6 mm (0.063 in)
Core plate Overrun clutch -

Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
SAT1620] e  If not within wear limit, replace. i

Forward clutch and overrun clutch dish plates
e Check for deformation or damage.

e Measure thickness of dish plate.
Thickness of dish plate “t"’:

t Forward clutch: 2.5 mm (0.098 in) ‘
Overrun clutch: 2.15 mm (0.0846 in) D3

e If deformed or fatigued, replace.

SAT163D

AT-249 o



REPAIR FOR COMPONENT PARTS

Check air flows

Check air does not flow
through balt hole,

through ball hole.

SAT213D

) Check air flows
Check air doees not flow through ball hole.
through ball hole. Me— SAT212D

: Apply ATF.

&)
\Q @

/|

Forward clutch piston

o 5 B

Overrun
clutch piston SAT208DA

-/
-

)
Forward clutch
/ piston

SAT215D

SAT216D

972

Forward Clutch and Overrun Clutch (Cont’d)

Forward clutch drum

e Make sure check balls are not fixed.

e Apply compressed air to check ball oil hole from outside of
forward clutch drum. Make sure air leaks past ball.

e Apply compressed air to oil hole from inside of forward
clutch drum. Make sure there is no air leakage.

Overrun clutch piston

e Make sure check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side. Make
sure air leaks past ball.

ASSEMBLY

1. Install D-rings and oil seals on forward clutch piston and
overrun clutch pisten.
e Take care with direction of oil seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch pis-
ton while turning it slowly.
e Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum while turning it siowly.
e Apply ATF to inner surface of drum.
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

4. Align notch in forward clutch piston with groove in forward
. clutch drum.
Cut-out in forward
clutch piston @[]

Center —

A

EM

5. Install return spring on piston. L&
spring 6. Install spring retainer on return springs.
NS retainer EC

F&

Return
spring

€L

SAT218D

7. Set Tool on spring retainer and install snap ring while com-
pressing return springs.
e Set Tool directly above return springs.

Kv31103200
(J34285-A
and J34285-87)

AATEBS

BR

¢ Do not align snap ring gap with spring retainer stopper.

Stopper ¢ ' Stopper
PPEr ¢ \% ST

RS
BT
SAT220D
. , _ , HA
8. Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.
Screwdriver 9. Install snap ring for overrun clutch. EL
S
ing 13X
SAT204D
973
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REPAIR FOR COMPONENT PARTS

SAT203D|

Feeler
gauge

SAT228D)

Bearing
retainer

Hole for forward
clutch inspection

SAT201D

Bearing
retainer

Hole for overrun
clutch inspection

SAT202D

974

Forward Clutch and Overrun Clutch (Cont’d)

10. Measure clearance between overrun clutich retaining plate
and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard: 1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit: 2.0 mm (0.079 in)
Overrun clutch retaining plate:
Refer to SDS, AT-298.

11. Install drive plates, driven plates, retaining plate and dish
plate for forward clutch.

Take care with the order and direction of plates.
12. Instail snap ring for forward clutch.

13. Measure clearance between forward clutch retaining plate
and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard: 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowabile limit: 1.85 mm (0.0728 in)
Forward clutch retaining plate:
Refer to SDS, AT-298.

14. Check operation of forward clutch.
Refer to AT-247.

15. Check operation of overrun clutch.
Refer to “DISASSEMBLY” in “Forward Clutch and Overrun
Clutch”, AT-247.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315
Retaining plate *

Snap ringl

Drive plate

Driven plate
Retaining plate
Driven plate

Dish plate
Driven plate

Retaining plate

Driven plate

Retaining plate #*

% : Select proper thickness.

- Apply ATF.

Drive plate

AATES6

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.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

seeooTp

Stand transmission case.
Remove snhap ring.
Remove drive plates, driven plates, retaining plate from

transmission case.

Ll A

5. Set Tool on spring retainer and remove snap ring while
compressing return springs.

e Set Tool directly above return springs.

e Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

-- ;-E%;'.’ -
=S

(J34285-A
and J34285-87)

AATEB7

AT-253

(A
E
LG
EC
FE
€L
T
[
BR
8T
RS
BT
HA
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

e Do not remove return springs from spring retainer.

Spring retainer
SAT303E

7. Apply compressed air to oil hole of transmission case while

’”=f.-.\ Q) holding piston.
R 8. Remove piston from transmission case by turning it.

& =29
]

9. Remove D-ring and oil seal from piston.

/ Oil  reverse brake
D-ring seal piston
SAT767G

INSPECTION

Low & reverse clutch snap ring, 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.

o6 AT-254



REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

Low & reverse brake drive plate
Thickness e Check facing for burns, cracks or damage.
. e Measure thickness of facing. Gl
Facing Thickness of drive plate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in) A
e If not within wear limit, replace. :
Core plate
EM
SAT162D
ey ATE ASSEMBLY ke
1. Install D-ring and oil seal on piston.
e Take care with the direction of the oil seal. EG
e Apply ATF to both parts.
FE
GL
2. Stand transmission case. =
3. Install piston assembly on transmission case while turning
it slowly.
¢ Apply ATF to inner surface of transmission case.
[FA
RA
, . . . BR
4. lInstall return springs and spring retainer on piston.
ST
RS
BT
. . . : HA
5. Install snap ring while compressing return springs.
¢ Set Tool directly above return springs.
EL
fo
(J34285-A
and .J34285-87) AATGS7
977

AT-255



REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

6. Install drive plates, driven plates, retaining plates and
dished plates.

e Do not align the projections on the two dished plates.

e Make sure to put the plates in the correct order and
direction.

&y
%‘%"

Screwdriver

SATZ254E

7. Install snap ring.

8. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate
(front side).

Specified clearance:
Standard: 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit:
2.8 mm (0.110 in)
Retaining plate:
Refer to SDS, AT-299.

£
Retaining plate

Snap ring N ( -
N s A5 4L gavaaen

)

9. Check operation of low & reverse brake.
Refer to “DISASSEMBLY”, “Low & Reverse Brake”,

AT-253.

o7 AT-256



REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

SEC. 315

Forward ¢luich hub
Thrust washer EE (P

Rear internal gear

Forward one—way clutch

Thrust washer BER (P)

Overrun clutch hub

Bearing

oy
W

'ER(P) : Apply petroleum jelly.
SAT975H

Overrun
clutch hub

Forward
ciutch hub

SAT249D
Thrust
washer
Forward
clutch hub
SAT250D

DISASSEMBLY

1. Remove snap ring from overrun clutch hub.
2. Remove overrun clutch hub from forward clutch hub.

3. Remove thrust washer from forward clutch hub.

AT-257

A

El

LE

HA

EL

979



REPAIR FOR COMPONENT PARTS

Forweard clutch
hub

Rear internal
gear

B8AT251D

©~-~ End bearing

Rear internal
gear

SAT252D)

Thrust washer

0

4 & Rear
internal
gear

—— /

SAT253D

End bearing
Forward

cne-way clutch

Forward clutch
hub

SAT254D

Forward one-way
clutch

Forward clutch
hub

SAT255D

980

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

4. Remove forward clutch hub from rear internal gear.

5. Remove end bearing from rear internal gear.

6. Remove thrust washer from rear internal gear.

7. Remove end bearing from forward one-way clutch.

8. Remove one-way clutch from forward cluich hub.
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REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

3 . Overrun Clutch Hub (Cont’d)
EE INSPECTION
I Rear internal gear, forward clutch hub and overrun el
3 5 clutch hub
3 c.ﬁfcr;u?,ub e Check rubbing surfaces for wear or damage. A
g
! EM
Rear internal Forward > ‘
gear slutch hub SAT256D
LG

Forward one-way clutch Snap ring, end bearings and forward one-way clutch

& Check snap ring and end bearings for deformation and

damage. EG
¢ (Check forward one-way clutch for wear and damage.

FE
O .
Snap ring
SAT257D
BT

ASSEMBLY
1. Install forward one-way clutch on forward clutch.
e Take care with the direction of forward one-way clutch.

FA
Protrusion RA
SATOH76H
. BR
2. Instali end bearing on forward one-way clutch.
End bearing (D) e Apply petroleum jelly to end bearing.
\ f - 8T
v Forward
; one-way clutch
Forward clutch hub RS
: Apply
@ petroleum BT
jelly.
SAT2569D
. HA
m. 3. Install thrust washer on rear internal gear.
1 F Thrust washer e Apply petroleum jelly to thrust washer.
ER® e Align pawls of thrust washer with holes of rear internal EL
gear.
Pawl
DX
Rear
internal
gear
B §: Apply
petroleum jelly. SAT260D
981

AT-259



REPAIR FOR COMPONENT PARTS

(P): Apply

End bearing

Rear internal
gear

SAT261D

Unlocked h DD¢> Locked

Rear internal gear

Farward
clutch hub

SAT713H

Thrust
washer TR (D)

(B : Apply

Qverrun
clutch
hub

petroleum
jeliy.

SAT263D

Rear internal gear

Overrun
clutch
hub

Feorward
clutch hub

S5AT264D)

Snap ring

SAT248D

982

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

4,

Install end bearing on rear internal gear.
Apply petroleum jelly to end bearing.

Install forward clutch hub on rear internal gear.

Check operation of forward one-way clutch.
Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and

unlocking directions.
if not as shown in illustration, check installation direc-

tion of forward one-way clutch.

Install thrust washer and overrun clutch hub.

Apply petroleum jelly to thrust washer.

Align pawls of thrust washer with holes of overrun
clutch hub.

Install overrun clutch hub on rear internal gear.
Align projections of rear internal gear with holes of
overrun clutch hub.

Install snap ring to groove of rear internal gear.

AT-260



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314

Lock nut Q

245 - 275
(25.0 - 28.0, 181 - 203)

Idler gear

Adjusting shim%

Idler gear bearing s
[} 63 - 67 O3 Output shaft
(6.4 - 6.8, — bearing
46 - 49) adjusting
if ! shim %
Qutput shaft bearing
P Qutput shaft

Reduction pinion gear bearing

outer race

Reduction pinion gear bearing
Reduction pinion gear @ ’
. (‘
2

74 )i
(. Bearing retainar
r C )16 -21 (1.6 -2.1,12~15)
@ / Radial needle bearing

Seal ring pZ4 A B

Thrust needle bearing

Snap ring @
, ) : Nem (kg-m, ft-Ib)
Seal ring Q ® % : Select proper thickness,
. 1= : Apply petroleum jeily.
Thryst needle bearing B2 ® Apply P . 1elly
.ﬁii t Apply ATF.
AATE9T

DISASSEMBLY
1. Remove seal rings from output shaft and bearing retainer.

retainer
SATE44D

2. Remove output shaft bearing with screwdrivers.
e Always replace bearing with a hew one when removed.
e Do not damage output shaft.

SATE45D

AT-261

ER

LG

EC

FE

GL

FA

BR

S

RS

B

A

EL
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

3. Remove shap ring from bearing retainer.

SATE46D

4. Remove needle bearing from bearing retainer.

AATE38

5. Remove idler gear bearing inner race from idler gear.

SATE48D

6. Remove idler gear bearing outer race from transmission
case.

KV38106450
{J34286)

7. Press out reduction pinion gear bearing from reduction pin-
ion gear.

ST30031000
{(J22912-1)

AATE3B

o0 AT-262



REPAIR FOR COMPONENT PARTS
Output Shaft, Idier Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
8. Remove reduction pinion gear bearing outer race from
transmission case. @1
A
EM
INSPECTION =
Output shaft, idler gear and reduction pinion gear <
e Check shafts for cracks, wear or bending. G
¢ Check gears for wear, chips and cracks.
Fl&
GL
G

Bearing

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

¢ When replacing taper roller bearing, replace outer and
inner race as a set.

SPD715

Seal ring clearance
¢ I[nstall new seal rings to output shaft.
e Measure clearance between seal ring and ring groove of ST

output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in) RS

Allowable limit:

0.25 mm (0.0098 in)
e If not within allowable limit, replace output shaft. BT
Output shaft Bearing retainer e Install new seal rings to bearing retainer.

$ATES2D| ¢  Measure clearance between seal ring and ring groove of i ‘
bearing retainer. FIA
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in) 7
Allowable limit:
0.25 mm (0.0098 in)
e If not within allowable limit, replace bearing retainer. 103

AT-263 o



REPAIR FOR COMPONENT PARTS

ST35272000
{(J26092)

SATIR1D

SAT932D

986

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

ASSEMBLY

1. Press reduction pinion gear bearing on reduction pinion
gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.

AT-264



REPAIR FOR COMPONENT PARTS
Output Shaft, Idler Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
6. Press needle bearing on bearing retainer.

E

SATE58D

LG

7. Install snap ring to bearing retainer.

EC
FE

Gl

SAT659D

"
8. After packing ring grooves with petroleum jelly, carefully WY

Seal ring install new seal rings on output shaft and bearing retainer. .
AT

FA

Bearing retainer

SATE60D
BR

e Roll paper around seal rings to prevent seal rings from
Paper spreading.

Output shaft Bearing retainer

SAT661D .
A

AT-265 987



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Lock nut i
SEC. 315 J@ a1 - 36 Nem (32 - 37 kg-m, 23 - 27 filb) Second servo return spring

;Anchor end pin & Q

Band servo piston stem

Band serve thrust washer
Band servo piston

/ D-ring §39 (ATED
OD servo return spring
Sprmg retainer
@\ﬂ((% 6‘/‘ -ring Gg¥

0D servo
piston retainer

Qap ring 639

AATEI1

O- rmg@ (ATED

: Adjustment is required. /
0D servo piston

- Apply ATF.

DISASSEMBLY
1. Remove band servo piston snap ring.

SAT288D)

2. Apply compressed air to oil hole in transmission case to
remove OD servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag or nylon
waste.

Nylon waste

SATZ289D)

3. Apply compressed air to oil hole in OD servo piston retainer
to remove QD servo piston from retainer.
e Hold OD servo piston while applying compressed air.

0D servo
pisten

Nylon waste

SAT2300DB

988
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REPAIR FOR COMPONENT PARTS

. Apply ATF,
v D-ring .(ﬂa
0D servo piston Q
SAT593GB
oD servo
piston retainer 8
O-ring {Smal diameter)
Q-ring
(Large
diameter}
D
0O-ring
(Medium
diameter)
. Apply ATF. Q
SAT292DA

Servo piston
retainer

Band servo
piston assembly
SAT293D

Spring
retainer

SATZ294D

Band servo
stem

Spring
retamer Band servo
thrust washer
@ Band servo piston
% QD servo

return spring SAT295DA/

Band Servo Piston Assembly (Cont’d)
4. Remove D-ring from OD servo piston.

5. Remove O-rings from OD servo piston retainer.

6. Remove band servo piston assembiy from servo piston
retainer by pushing it forward.

7. Place piston stem end on a wooden biock. While pushing
servo piston spring retainer down, remove E-ring.

8. Remove OD servo return spring, band servo thrust washer
and band servo pisten stem from band servo piston.

AT-267

MA
EM
LG
EC
FE
GL
RAT
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B
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont’d)

9. Remove O-rings from servo piston retainer.

O-ring .

Servo piston {Small diameter) €3¢

retainer

S

: Apply ATF.

Q-ring
(Large diameter) §29

SAT206DA,

10. Remove D-rings from band servo piston.

Band servo piston

D-ring Q

SATER4GA

: Apply ATF.

INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage.

OD servo return spring

Secend servo
return spring

Return springs
e Check for deformation or damage.

g R ¢ Measure free length and outer diameter.
3 ' - =

°% \\ Band servo inspection standard:
R= Refer to SDS, AT-302.

g

[a 5]

£ (Length)

SAT138D

ASSEMBLY

Band servo piston 1. Install D-rings to servo piston retainer.

e Apply ATF to O-rings.

e Pay attention to position of each O-ring.

D-ring Q

. Apply ATF.

SAT595GA

%0 AT-268




REPAIR FOR COMPONENT PARTS

Band servo
stem
Spring %
retainer Band servo
thrust washer

Band servo piston

oD sarvo
returh spring SAT295DA

Spring
retainer

SAT301D

O-ring

Servo pist
rotaner (Small diameter) €38 CATE

Q-ring

{Large diameter) Q -

: Apply ATF.
SAT296DA]
SAT303D
: Apply ATF
v D-ring Q
OD servo piston
SATR96(GB

Band Servo Piston Assembly (Cont’d)

install band servo piston stem, band servo thrust washer,
OD servo return spring and spring retainer to band servo

2.

6.

piston.

Place piston stem end on a wooden block. 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 the positions of the O-rings.

Install band servo piston assembly to servo piston retainer

by pushing it inward.

install D-ring to OD servo piston.
Apply ATF to D-ring.

AT-269
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly {Cont’d)

7. Install O-rings to OD servo piston retainer.
0D servo

piston retain © e Apply ATF to O-rings.
o Q@D e Pay attention to the positions of the O-rings.

Q-ring (Small diameter)

Q-ring
(Large
diameter)
X

Q-ring
{Medium
diametar)

&3 @o

SAT292DA

oD servo 8. Install OD servo piston to OD servo piston retainer.

piston retainer

QD servo
piston

SAT306DA

9. |Install band servo piston assembly and 2nd servo return
Second servo . spring to transmission case.

retum spring e Apply ATF to O-ring of band servo piston and transmission
case.

i
Apply ATF.

Band servo
A~ _— piston assembly
SAT307DA
10. Install OD servo piston assembly to transmission case.
D serv e Apply ATF to O-ring of band servo piston and transmission
0

piston agsembly case.

AATB92

11. Install band servo piston snap ring to transmission case.

SAT288D

e AT-270



REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381
Side gear
thrust Pinion mate thrust washer

washer »
Side gear Pinion mate gear [q 53 - 68
D] - (54 - 6.9,
h
\ @/Pmlon mate shaft 39 - 50)

@ Side gear
thrust
——washerw g9

Differential side
hearing

Differential
side bearing
adjusting shim &

Differential
Z case [ : N-m (kg-m, ft-Ib)
Speedometer * : Sefect proper thickness.
\f, drive gear CATED: Apply ATF.
Differential side bearing AAT213A

B DISASSEMBLY
1. Remove final gear.

SAT311D

ST32051001 2. Press out differential side bearings.

(J22888-D)

ST33061000
(J8107-2)

AATE94

3. Remove speedometer drive gear.

SAT313D

AT-271

EG

Fe

Gl

T

RS

BT

A

EL
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REPAIR FOR COMPONENT PARTS

Kv32101000
(J25688-A)

SATI04D)

SAT316D

SAT792D

SPD715

Pinion mate shaft

SAT318D

994

Final Drive (Cont’d)
4. Drive out pinion mate shaft retaining pin.

5. Draw out pinion mate shaft from differential case.
6. Remove pinion mate gears and side gears.

INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears, pin-
ion mate gears and viscous coupling.
e Check washers for wear.

Bearings

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

¢ When replacing taper roller bearing, replace outer and
inner race as a set.

ASSEMBLY

1. Install side gear and thrust washers in differential case.
2. Install pinion mate gears and thrust washers in differential
case while rotating them.

e Apply ATF to any parts.
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

3. Measure clearance between side gear and differential case
with washers.
Clearance between side gear and differential case g
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

Both feeler gauges are the
same thickness.

SAT320D

e |If not within specification adjust clearance by changing
thickness of side gear thrust washer.

Side gear thrust washers: EE

Refer to SDS, AT-300. 7

FE
Both feeler gauges are the GL
same thickness.
SAT321D
BT

4. |Install retaining pin.
e Make sure that retaining pin is flush with case.

KV32101000
(J25689-A})

SATS04D

5. Install speedometer drive gear on differential case.

e Align the projection of speedometer drive gear with the
groove of differential case. Sl

SAT313D

6. Install finai gear and tighten fixing bolts in humerical order.

SAT326D

AT-273 99



REPAIR FOR COMPONENT PARTS

Final Drive (Cont’d)

7. Press on differential side bearings.

SMT700B)

990 AT-274



ASSEMBLY

Revolution
sensor SAT311G

KV311063000 {J38982) and
8T358325000 [ — ) AATEDS

Transmission Converter housing
case side side

e A
SATE39D
/RN
g o
Inside
Parking actuater \ ra )
support
[Q) 20 - 24 Num Outside
(2.0 - 24 kg-;,\% %
14 - 17 ft-Ib)
SAT328D]

Parking shaft
AATS530A

Assembly 1

1.

install revolution sensor onto transmission case.

Always use new sealing parts.

Install differential side oil seals on transmission case and

2.

converter housing, so that “A” and “B” are within specifica-

tions.

Unit: mm (in)
A B
5.5 10 6.5 (0.217 to 0.256) -0.5 to 0.5 (-0.020 to 0.020)

3. Install parking actuator support to transmission case.
¢ Pay attention to direction of parking actuator support.
4.

Install parking pawl on transmission case and fix it with
parking shaft. _

AT-275
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ASSEMBLY

KV38107700
{J39027)

Wooden
block

AATI47

998

Assembly 1 (Cont’d)

5.

Install return spring.

Adjustment 1
DIFFERENTIAL SIDE BEARING PRELOAD

1.

2.

Install differential side bearing outer race without adjusting
shim on transmission case.
Install differential side bearing outer race on converter hous-

ing.

Place final drive assembly on transmission case.

Install transmission case on converter housing. Tighten
transmission case fixing bolts (& and to the specified
torque.

Attach dial indicator on differential case at transmission
case side.
Insert Tool into differential side gear from converter housing.
Move Tool up and down and measure dial indicator deflec-
tion.

Differential side bearing preload “T":

0.04 mm - 0.09 mm (0.0016 in. - 0,0035 in.)
Select proper thickness of differential side bearing adjusting
shim(s) using SDS table as a guide.

Differential side bearing adjusting shim:

Refer to SDS, AT-300.
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ASSEMBLY

KV38107700
{J30027}

Preload gauge

case

Transmission

Reduction
pinion
gear

SAT332DA

Transmission
case

Reduction
pinion
gear

SAT333DA

Reduction pinion gear ==~
ku

SAT334DA

Adjustment 1 (Cont’d)

9. Remave converter housing from transmission case.
10. Remove final drive assembly from transmission case.

11. Remove differential side bearing outer race from transmis- al

sion case.

12. Reinstall differential side bearing outer race and shim(s}
selected from SDS table on transmission case.

13. Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified

torque.

14. Insert Tool into differential case and measure turning torque

of final drive assembly.

o Turn final drive assembly in both directions several

times to seat bearing rollers correctly.
Turning torque of final drive assembly (New bear-

ing):

0.49 - 1.08 N-m (5.0 - 11.0 kg-cm, 4.3 - 9.5 in-lb)
e When old bearing is used again, turning torque will be

slightly less than the above.

e Make sure torque is close to the specified range.

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.

=

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.

e Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.

e Measure dimension “B” in at least two places.

AT-277

Piace idler gear bearing on transmission case.
¢. Measure dimensions “B” “C” and “D” and calculate dimen-

WA

=

FE
CL
T

FA

BT
(1A,
EL
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ASSEMBLY

Transmission case\

{ L/

SAT335D

o

Depth gauge -\

Straightedge -,

o~ Reduction pinion gear

SAT336DA

(’
b

SAT337D

Reduction
pinion
gear

Idler gear

ST35271000
(126091)

AATE96

1000

Adjustment 1 (Cont’d)

Measure dimension “C” between the surface of idler gear
bearing inner race and the surface of transmission case.

Measure dimension “C” in at least two places.

Measure dimension “I’ between the end of reduction pin-
ion gear and the adjusting shim mating surface of reduction
pinion gear.

Measure dimension “D” in at least two places.

Calcutlate dimension “A”
A=D-(B+C)

Measure dimension “E” between the end of idler gear and
the idler gear bearing inner race mating surface of idler
gear.

Measure dimension “E” in at least two places.

Calculate “T” and select proper thickness of reduction pin-
ion gear bearing adjusting shim using SDS table as a guide.
T=A-E
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-301.

Install reduction pinion gear and reduction pinion gear bear-
ing adjusting shim selected in step 2-e on transmission

case.
Press idler gear bearing inner race on idler gear.

Press idler gear on reduction pinion gear.
Press idler gear so that idler gear can be locked by
parking pawl.
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[C] 245 - 275 Nem
(25 - 28 kg-m, 181 - 203 ft-ib)

SAT333D|

Preload gauge

@) 0.11 - 0.69 N-m

B B\((1.1 - 7.0 kg-cm,
2 *) 50.95 - 6.08 in-Ib)
_\ B e IR ~_
\DT‘T_F‘O’—'\O =X
SAT340DA]
Side cover
Jﬁ T‘
fi A
- B (A

\Transmission

( case
1

SAT341D

[3) 16 - 21 N-m
{1.6 - 2.1 kg-m, 12 - 15 ft-Ib}

SAT438D1

Adjustment 1 (Cont’d)

6. Tighten idler gear lock nut to the specified torque.
Lock idler gear with parking pawl when tightening lock

hut.

Measure turning torque of reduction pinion gear.

When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing

rollers correctly.

Turning torque of reduction pinion gear:
0.11 - 0.69 N'-m (1.1 - 7.0 kg-cm, 0.95 - 6.08 in-Ib)

OUTPUT SHAFT END PLAY

1.

2.

Measure clearance between side cover and the end of the

output shaft bearing.

Select proper thickness of adjusting shim so that clearance

is within specifications.

Install bearing retainer for output shaft.

Install output shaft thrust needle bearing on bearing

retainer.

AT-279

(A
EM

LG

CL
MT

FA

ST
RS
BT
HA

EL
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Adjustment 1 (Cont’d)

3. Install output shaft on transmission case.

SAT438D

4. Measure dimensions “¢,” and “¢,” at side cover and then
calculate dimension “A”.

[l
~ ¢s1 e Measure dimension “f,” and “(,"” in at least two places.
CEA. and “A”: Distance between transmission case fitting surface
: and adjusting shim mating surface.
A=¢t,-1, f,: Height of gauge

Height gauge
SAT874DA

5. Measure dimensions “t,” and “f;” and then calculate
dimension “B”.
Measure “(,” and “{;” in at least two places.
“B’": Distance between the end of output shaft bearing
outer race and the side cover fitting surface of trans-

mission case.
B=t(,-i(, {-: Height of gauge

6. Select proper thickness of adjusting shim so that output
shaft end play (clearance between side cover and output
shaft bearing) is within specifications.

Output shaft end play (A - B):
0 - 0.5 mm (0 - 0.020 in)
Output shaft end play adjusting shim:
Refer to SDS, AT-302.
7. Install adjusting shim on output shaft bearing.

SAT440D)

8. Apply locking sealant to transmission case as shown in
illustration.

Locking sealant:
Refer to MAJOR OVERHAUL., AT-199.

Locking
sealant

e AT-280
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Adjustment 1 (Cont’d)

9. Install side cover on transmission case.
e Apply locking sealant to the mating surface of trans-
mission case. al
(A
EM
7
& @ 10. Tighten side cover fixing bolts to specified torque. LG
s e Do not mix bolts @ and ®.
) e Always replace bolts (® as they are self-sealing bolts. g¢
| 1 ? g ‘Lj*'
o N
— Locating L
C(:Slo:?' of thread “Rg pin
Al Green h B
@ : Gold @ ® ® SAT124E
T
Assembly 2
1. Remove paper rolled around bearing retainer. .
2. Install thrust washer on bearing retainer. AT
e Apply petroleum jelly to thrust washer.
(P&
BA
3. |Install forward clutch assembly.
e Align teeth of low & reverse brake drive plates before
Forward clutch installing. §T
assembly e Make sure that bearing retainer seal rings are not
spread.
RS
BT
, . A
4. Install thrust needle bearing on bearing retainer.
Thrust needle ‘s Apply petroleum jelly to thrust bearing.
beaing BAP) | @ Pay attention to direction of thrust needle bearing. EL
1D
‘ ~ |/_9’
@ . Apply petroleum jelly. SAT356D
1003
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Assembly 2 (Cont’d)

5. Instail thrust needle bearing on rear internal gear.

Thrust needle e Apply petroleum jelly to thrust needle bearing.
bearing IEE (D) e Pay attention to direction of thrust needle bearing.

i, _"iflf,
2,

/‘
(P : Apply petrolsum Jelly. SAT357D

Forward 6. Hold forward clutch hub and turn overrun clutch hub.

clutch hub Check overrun clutch hub for directions of lock and uniock.
Qverrun s [|f not as shown in illustration, check installed direction of
Ty cluteh hub forward one-way ciutch.

SAT358D

7. Install rear internal gear assembly.
e Align teeth of forward clutch and overrun clutch drive
plate.

Internal gear
assermbly

SAT354D)

8. Install needle bearing on rear planetary carrier.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

Thrust needle bearing

:

Rear planetary
carrier

ETR P : Apply petroleum jelly.
SAT360D

9. Install rear sun gear on rear planetary carrier.

Rear planetary e Pay attention to direction of rear sun gear.
carrier

SATO52D

1004 AT-282
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SAT362D

Thrust needle
bearing EZ D

Front
planetary
carrier

BB (D) : Apply petroleum Jelly. SAT363D

Low one-way clutch

SAT048D

> Low one-way clutch

/1 —
| (@ M saT047D

s
TNV O e SATO46D

Assembly 2 (Cont’d)

10. Install rear planetary carrier on transmission case.

EM

11. Instail thrust needle bearing on front planetary carrier. =6

e Apply petroleum jelly to thrust needle bearing.
¢ Pay attention to direction of thrust needle bearing. EC

L

12. Install low one-way clutch to front planetary carrier by turn- My

ing it in the direction of the arrow as shown.
13. While holding front planstary carrier, turn low one-way
clutch. Check low one-way clutch for correct directions of
lock and unlock.

FA

14. Install front planetary carrier assembly on transmission

case.
$7

RS

HA
15. Install snap ring with screwdriver.

e Forward clutch and bearings must be correctly
installed for snap ring to fit groove of transmission EL

case.

AT-283 1005
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Thrust needle

Front
sun gear

&R D : Apply petroleum jelly. SAT367D

Front sun gear

S T
&R (P) : Apply petroleum jelly.

SATI71D

1006

Assembly 2 (Cont’d)
16. Install needle bearing on front sun gear.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

17. Install front sun gear on front planetary carrier.

18. Install needle bearing on front sun gear.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

19. Install high clutch hub on front sun geatr.

20. Install needle bearing on high clutch hub.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.
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Assembly 2 (Cont’d)

21. Remove paper rolled around input shaft.

Input shaft
assembly 22. Install input shaft assembly.
s Align teeth of high clutch drive plates before installing. g
A
ERM
23. Install reverse clutch assembily. LG
e Align teeth of reverse clutch drive plates before install-
ing. EC
u;i::ﬁ:lls\.rerse A
(‘ GL
I SAT373D,
T

Adjustment 2
When any parts listed below are replaced, adjust total end play
and reverse clutch end play.

Part name Total end play - Reverse clutch
end play EA
Transmission case L] L
Overrun clutch hub ® .
- RA
Rear internal gear ® .
Rear planetary carrier ® ®
Rear sun gear L L BR
Front planetary carrier ¢ L]
Front sun gear ° . ST
High clutch hub ® ]
High clutch drum L ® ES
Qil pump cover ] .
Reverse clutch drum — ® BT
HA
EL
1D
1007
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Adjustment 2 (Cont’d)
Transmission Reverse clutch TOTAL END PLAY

assembly
e Measure clearance between reverse clutch drum and

needle bearing for oil pump cover.
e Select proper thickness of bearing race so that end play is

within specifications.

case

Oil pump
assembly

Bearing
race

Needle bearing
SAT374D

1. Measure dimensions “K” and “L” and then calcuiate dimen-
Straightedge sion “J".

/rransmission Clutch pack

SAT375D

a. Measure dimension “K”.
WA

Transmission case

b. Measure dimension “L".

c. Calculate dimension “J”.

“J”’: Distance between oil pump fitting surface of transmis-
sion case and needle bearing mating surface of high
clutch drum.

J=K-L

Depth

Straightedge gauge

Transmission case
ack
P SAT377D

Bearing 2. Measure dimension “M”,
race a. Place bearing race and needle bearing on oil pump assem-
bly.

/— Needle bearing

Qil pump
assembly

SAT378D)

1008 AT-286
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Adjustment 2 (Cont’d)

t Straightedge ..o b. Measure dimension "M”.
" bearing “M”: Distance between transmission case fitting surface
‘ M Bearing and needle bearing on oil pump cover. @l
rEee “M,”: Indication of gauge.
Qil pump
assembly
_ A
| - @ EM
k& > (/ Straightedge
S EETEAS SAT379D
c. Measure thickness of straightedge “t”. LG
M - M1 "'t
EC
FE
Gl
SAT443D
T

3. Adjust total end play “T,".
Ta=d-M
Total end play “T,":
0.25 - 0.55 mm (0.0098 - 0.0217 in})
o Select proper thickness of bearing race so that total end
play is within specifications. BA
Bearing races: Refer to SDS, AT-302.

ER
o REVERSE CLUTCH END PLAY
— Thrust Tansmiss? | e Measure clearance between oil pump cover and thrust
washer for reverse clutch drum. §T
¢ Select proper thickness of thrust washer so that end pfay is
within specifications.
RS
BY
Clutch pack
SAT380D HA
1. Measure dimensions “O” and “P" and then calculate dimen-
sion “N”.
EL
DX
Clutch pack
Thrust
Transmission case washer
SAT381D
1009
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/

/Siraightedge
Clutch gauge

K pack

Depth

Transmission case

|

o}

Thrust
washer

\
< Straightedyge

Transmission case

Straightedge

Depth

Clutch
pack

SAT382D

!

Qil pump
assembly

SAT384D

\Straightedge

Oif pump
assembly

Straightedge

SAT385D

L Straighte«{:lge

Qil pump
assembly

Straightedge

T

SATI8ED

1010

Adjustment 2 (Cont’d)

a. Place thrust washer on reverse clutch drum.
b. Measure dimension “O".

c. Measure dimension “P”.

d. Calculate dimension “N”.

“N’": Distance between oil pump fitting surface of trans-
mission case and thrust washer on reverse cluich
drum.

N=0-P

2. Measure dimensions “R” and “S"” and then calculate dimen-
sion “Q”.

a. Measure dimension “R”.

b. Measure dimension “S”.

¢. Calculate dimension “Q”.

“Q”: Distance between transmission case fitting surface
and thrust washer mating surface.
Q=R-8

AT-288
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Adjustment 2 (Cont’d)

3. Adjust reverse clutch end play “T,".
T,=N-Q
Reverse clutch end play: al
0.65 - 1.00 mm (0.0256 - 0.0394 in)
e Select proper thickness of thrust washer so that reverse
clutch end play is within specifications. MA
Thrust washer: Refer to SDS, AT-302.

1]
LG
Assembly 3
1. Remove reverse clutch assembly and install needle bearing
on high clutch assembiy. EG
e Pay attention to direction of needle bearing.
2. Install reverse clutch assembly. EE
GL
. o 0T
3. Install anchor end pin and lock nut on transmission case.
4. Place brake band on outside of reverse clutch drum.
Tighten anchor end pin just enough so that brake band is iy
evenly fitted on reverse clutch drum. :
FA
RA
. . . BR
5. Place bearing race selected in total end play adjustment
step on oil pump cover.
e Apply petroleum jelly to bearing race. ST
RS
: BT
* : Select proper thickness.
Ef @ : Apply petroieum jelly. SAT3890
HA
A i’\ Thrust washor # EE8® | 6. Place thrust washer selected in reverse clutch end play step
o on reverse clutch drum.
- e Apply petroleum jelly to thrust washer. ElL
1BX
=
T\
| Select h ﬁ?z;F:D -
* elect proper thickness. e
EF® :  Apply petroleum jelly. %OD
1011
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SAT392D

SAT394D)

SAT325D

Assembly 3 (Cont’d)

7. Instali oil pump assembly on transmission case.

8. Tighten oil pump fixing bolts to specified torque.

9. Install O-ring to input shaft.
e Apply ATF to O-ring.

10. Adjust brake band.
a. Tighten anchor end pin to specified torque.
Anchor end pin:
: 3.9 -5.9 Nm (0.4 - 0.6 kg-m, 35 - 52 in-Ib)

b. Back off anchor end pin two and a half turns.

AT-290
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Assembly 3 (Cont’d)

c. While holding anchor end pin, tighten lock nut.

A

EM

11. Apply compressed air to oil holes of transmission case and
check operation of brake band.

EG

FE

GL

SAT397D

Assembly 4

1. Install final drive assembly cn transmission case.

SATO030D

2. Install oil tube on converter housing.

&
RS

BT

Qil tube
SATO33DA
A

EL

AT-291 1013



ASSEMBLY

3-5(0.12 - 0.20)

Locking
sealant

4 (0.18) W

Unit; mm (in) - an A ®

Z i/_
q
-
1.5 (0.059} dia.

SAT405D

Servo release N-D accumulator

accumulator piston piston

surface

SAT406DA

N-D accumulator
piston

Servo release
accumulator
piston

man O

: Apply ATF. 34

(&)

N

SAT407DA

Return
spring N-D

Servo release Return
accumulator  spring

— )
. Apply ATF.

1014

Assembly 4 (Cont’d)

3. Install O-ring on differential oil port of transmission case.
4. Install converter housing on transmission case.
e Apply locking sealant to mating surface of converter
housing.
Bolt Length mm {in)
® 32.8 (1.291)
40 (1.57)
Locking sealant:
Refer tc MAJOR OVERHAUL, AT-199.
5. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.
b. Install O-rings on accumulator piston.
® Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-302.
¢. Install accumulator pistons and return springs on transmis-
sion case.
e Apply ATF to inner surface of transmission case.

Return springs:
Refer to SDS, AT-302.
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Assembly 4 (Cont’d)

6. Install lip seals for band servo oil holes on transmission
case. _
e Apply petroleum jelly to lip seals. al

A

EM

LG

EC

FE

CL

T

7. Install control valve assembly.
a. Insert manual valve into control vaive assembly.

e Apply ATF to manual valve.

RA
Manual vaive
SATO17D
BR

b. Pass solenoid hamess through transmission case and
install terminal body on transmission case by pushing it.
Stopper ring c. Install stopper ring o terminal body. 8T

)
Terminal >‘| ‘ﬁ

body |

AATZ61A
A

AT-293 1ot



ASSEMBLY
Assembly 4 (Cont’d)

d. Tighten bolts @&, ® and (©.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)
Bolt length, number and location

Bolt symbol @ ©

Boltlengn ™" Bz ™M M) 400 (1.575) | 33.0 (1.209) | 43.5 (1.719)

Number of bolts 5 3] 2

AATZ60A

8. Install oil pan.
a. Attach magnet to oil pan.

SAT418D

b. Install new oil pan gasket on transmission case.

¢. Install oil pan on transmission case.

e Always replace oil pan bolts as they are self-sealing
boits.

e Tighten the four bolts in a criss-cross pattern to prevent
dislocation of gasket.

d. Tighten drain plug to specified torque.

‘ ‘ SAT128E

9. |Install park/neutral position (PNP) switch.

a. Set manual shaft in “P” position.

b. Temporarily install park/neutral position {(PNP) switch on
manual shaft.

¢. Move selector lever to “N” position.

SATE97GA
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Assembly 4 (Cont’d)

d. Use a 4 mm (0.157 in) pin for this adjustment.

1) insert the pin straight into the manual shaft adjustment hole.

2) Rotate park/neutral position (PNP) switch until the pin can @l
also be inserted straight into hole in park/neutral position =
(PNP) switch.

e. Tighten park/neutral position (PNP) switch fixing bolts. A

Remove pin from adjustment hole after adjusting park/

neutral position (PNP) switch.

o

ol — 10. Install oil charging pipe and oil cooler tube to transmission LG
charging (rf‘_t “i‘“l ~ case.
pipe MR e Al e
VTR \:Ef "'L 1 Wash
% [71,@2 né’ i asher
//, E“ﬁ\’ FE
\?\/o-rmg
Washer 'i g +0il cooler GL
% Y tube
SAT586H
M
11. Install torque converter.
. Pour ATF into torque converter.
e Approximately 1 liter (1 - 1/8 US qt, 7/8 Imp qt) of fluid
is required for a new torque converter.
e When reusing old torque converter, add the same
amount of fluid as was drained. FA,
SAT428DA

b. Install torque converter while aligning notches of torque
converter with notches of oil pump.
ST
RS
BT
FHA

c. Measure distance “A” to check that torque converter is in
proper position.
Distance “A’’: BL
15.9 mm (0.626 in) or more

SAT430D
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine SR20DE

Automatic transaxle model RE4F03A

Auviomatic transaxle assembly

Model code number 36X09
Transaxle gear ratic
1st 2.861
2nd 1.562
3rd 1.000
4th 0.697
Reverse 2.310
Final drive 3.827

Nissan Matic “D” (Continental U.S. and Alaska) or Genuine Nissan Automatic Transmission

Recommended fluid Fluid (Canada)*1

Fluid capacity £ {US gt, Imp gt) 7.0 (7-3/8, 6-1/8)

*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS™).

Specifications and Adjustments

SHIFT SCHEDULE
Vehicle speed when shifting gears

" ‘ Vehicle speed km/h (MPH)
Throtlle position Shift pattern
D,->D, D, > Dy 0,—D, L, — 0, D,—D, D,—D, 1.—- 1,
56 - 64 107-115 | 169-177 | 165-173 | 97-105 46 - 54 54 - 62
Full throttle comiont | ag5.40) | (e6-71) | (105-110) | (103-108) | 60-65 | (29-34) | (34-39)
29 - 37 64 -72 10 - 118 74 - 82 37 - 45 9-17 5462
Half throttle Comfort (18 - 23) (40 - 45) (68 - 73) (46 - 51) (23 - 28) (6 - 11) (34 - 29)

Vehicle speed when performing lock-up
Vehicle speed

STALL REVOLUTION

Throttle oD Shitt km/h {MPH) 1,850 - 2,150 rpm
opening switch pattern
Lock-up ON | Lock-up OFF
104 - 112 g2 - 100
ON (D) Comfort
B85 - 70 57 - 62
2/ (86 94) (83 91)
OFF {Dy) Comfort (53 - 58) (52 - 57)
LINE PRESSURE
Engine speed Line pressure kPa (kg/cm?®, psi)
rpm R position D position 2 position 1 position
Idle 778 (7.8, 113) 500 (5.1, 73) 500 (5.1, 73} 500 (5.1, 73)
Stall 1,706 (17.4, 247) 1,098 (11.2, 159) 1,098 (11.2, 159) 1,098 (11.2, 159)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve and plug return springs
Unit: mm (in) @]
Parts Part No. Free length Outer diameter
Pilot valve spring 31742-80X14 36.0 (1.417) 8.1 (0.319) A
1-2 accumulator valve spring 31742-80X10 20.5 (0.807} 7.0 (0.276)
& [1-2 accumulator pistan spring 31742-33X01 50.5 {1.988) 19.8 (0.780)
Upper body @ 1st reducing valve spring 31742-80X05 27.0 {1.083) 7.0 (0.278) B
@ |overrun clutch reducing valve spring 31742-80X06 37.5 (1.476) 7.0 (0.276)
@ Torque converter relief valve spring 31742-33X00 31.0 (1.220) 8.9 (0.350) LG
Torque converter clutch control valve spring 31742-80X17 30.5 {1.555} 11.0 {0.433)
— | Qil cooler relief valve spring 31872-31X00 17.02 {0.6701) 8.0 {0.315) B
@ Plug spring 31742-80X11 17.0 (0.669) 10.7 (0.421)
@ Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 (0.581)
@ Overrun clutch control valve spring 31762-80X00 21.7 (0.854) 7.0 (0.278) FE
Lower body @ Accumulator control valve spring 31742-80X02 22.0 (0.866) 6.5 {0.256)
Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 (0.278) Gl
@ Shift valve B spring 31762-80X00 21.7 (0.854} 7.0 {0.276)
@ Pressure modifier valve spring 31742-41X15 30.5 (1.201) 9.8 (0.386) MT
D) 31742-80X16 32.0 (1.260) 6.9 (0.272)

BR
S

RS
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)

Reverse clutch

Number of drive
plates

Number of driven
plates

Drive plate thick-
ness mm {in)

Standard

Allowabla limit

2.0 (0.079)
1.8 {0.071)

Clearance mm (in}
Standard

Allowable limit

0.5 - 0.8 {0.020 - 0.031)
1.2 (0.047)

Thickness mim (in)

Part number

Forward clutch

Number of drive
plates

Number of driven
plates

Drive plate thick-
ness mm {in}

Standard

Allowable limit

1.8 (0.071)
1.6 (0.063)

Clearance mm (in)
Standard

Allowable limit

0.45 - 0.85 (0.0177 - 0.0335)
1.85 (0.0728)

Thickness  mm ({in}

Part number

Thickness of
retaining plate

3.6 (0.142)
3.8 (0.150)
4.0 (0.157)
4.2 (0.165)
4.4 (0.173)
4.6 (0.181)

31537-31X60
31537-31X61
31537-31X62
31537-31X63
31537-31X64
31537-31X65

4.4 (0.173) 31537-31X00
Thickness of 4.6 (0.181) 31537-31X01
retaining plates 4.8 (0.189) 31537-31X02
5.0 (0.197) 21537-31X03
5.2 (0.205) 31537-31X04
Number of drive
plates
Number of driven 641
plates
Dnive plate thick-
ness mm {(in
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055)
Clearance mm (in)
1.4-1.8
Standard (0.055 - 0.071)
Allowable limit 2.6 (0.102)
Thickness mm {in) Part number
3.6
(0.142) 31537-32X12
3.8
(0.150) 31537-32X00
4.0
(0.157) 31537-32X01
. 4.2
Thickness of {0.165) 31537-32X02
retaining plates '
4.4 31537-32X03
(0.173)
4.6
(0.181) 31537-32X04
4.8
(0.189) 31537-32X05
5.0
(0.197) 31537-32X06

Qverrun clutch

Nurnber of drive
plates

Number of driven
plates

Drive plate thick-
ness mm (in}

Standard

Allowable limit

1.6 (0.063)
1.4 (0.055)

Clearance mm (in)
Standard

Allowabie limit

1.0 - 1.4 (0.039 - 0.055)
2.0 (0.079)

Thickness mm {in)

Parl number

Thickness of
retaining plate

3.6 (0.142)
3.8 (0.150)
4.0 (0.157)
4.2 (0.165)
4.4 (0.173)

31567-31X79
31567-31X80
31567-31X81
31567-31X82
31567-31X83

1020

AT-298



SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Model RE4F03A
[Low & reverse brake|
Number of drive plates 5
Number of driven 5
plates
Drive plate thickness
mrn {in)
Standard 2.0 (0.079)
Allowable lirmit 1.8 (0.071)
Clearance mm (in)
Standard 1.4 -1.8 (0.055 - 0.071)
Allowable limit 2.8 (0.110)
Thickness mm (in) Part number
3.6 {0.142) 31667-31X16
3.8 (0.150) 31667-31X17
;':;k”ess of retaining 4.0 (0.157) 31667-31X18
4.2 (0.185) 31667-31X19
4.4 (0.173) 31667-31X20
4.6 (0.181) 31667-31X21

OIL PUMP
Qil pump side clearance
. 0.02 -~ (.04 {0.0008 - 0.0016)
mm {in)
Inner gear
ThiCkn.e N Part number
mm {in}
9.99 - 10.00
(0.3933 - 0.3037) 81346-31X00
9.98-9.99
1348-31XMH1
(0.3929 - 0.3933) 31346-31X0
9.97 -9.98

Thickness of inner gears

(0.3925 - 0.3929)

31348-31X02

and outer gears Outer gear
Thickn.ess Part number
mm (in}

9.99 - 10.00
(0.3933 - 0.3937) 31347-31X00

9.98 - 9.99
-31X01

(03929 - 0.3933) 31347-31X0
9.97 - 9.98

{0.3925 - 0.3929)

31347-31X02

Brake band

Anchor end pin tight-
ening forque
Nm (kg-m, in-Ib)

39-59 (0.4 - 0.5, 35- 52)

Number of retumning

Clearance between oil
pump housing and outer
gear mm (in)

Standard

Allowable limit

0.08 - 0.15 (0.0031 - 0.0059)
0.15 (0.0059)

revolutions for anchor 2.5+0.125

end pin

Lock nut tightening

forque 31-36{3.2-37,23-27)
N-m (kg-m, ft-lb)

Qil pump cover seal ring
clearance mm (in)

Standard

Allowable limit

0.1 - 0.25 (0.0039 - 0.0098)
0.25 {0.0098)

Clutch and brake return springs

INPUT SHAFT

Input shaft seal ring
clearance mm {in)

Standard

Allowable limit

0.08 - 0.23 {0.0031 - 0.0091)
0.23 (0.0091)

PLANETARY CARRIER

Unit: mm (in)
Parts Free length Quter diameter

Forward clutch (Over- | Outer 26.6 (1.047) 10.6 (0.417)
run clutch)

(16 pcs) Inner 26.3 (1.035) 7.7 (0.303)
Reverse clutch (16 pcs) 18.8 (0.732) 8.0 (0.315)
High clutch (12 pcs) 19.7 (0.776) 11.1 {0.437)
Low reverse brake {20 pes) 25.1 (0.988) 7.6 {0.299)

Clearance between planstary
carrier and pinion washer
mm {in}

Standard

Allowable limit

0.15 - 0.70 {0.0059 - 0.0276)
0.80 {0.0315)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
Table for selecting differential side
bearing adjusting shim(s)

FINAL DRIVE

Differential side gear clearance . :
Unit: mm {in)

Clearance between side gear and
differential case with washer
mm {in)

Dval indicator deflection Suitable shim(s)

0.31 - 0.35 (0.0122 - 0.0138)

0.1 - 0.2 (0.004 - 0.008)

0.40 (0.0157)

Differential side gear

thrust washers

Thickness mm {in)

Part number

0.75 - 0.80 {0.0295 - 0.0315)

38424-D21114

0.35 - 0.39 (0.0138 - 0.0154)
0.39 - 0.43 (0.0154 - 0.0169)
0.43 - 0.47 (0.0169 - 0.0185}
0.47 - 0.51 {0.0185 - 0.0201)
0.51 - 0.55 (0.0201 - 0.0217)

0.44 (0.0173)
0.48 (0.0189)
0.52 (0.0205)
0.56 (0.0220)
0.60 (0.0236)

0.80 - 0.85 (0.0315 - 0.0335) 38424-D2112 0.55 - 0.58 (0.0217 - 0.0232) 0.54 (0.0252)
0.85 - 0.90 (0.0335 - 0.0354) 38424-D2113 0.59 - 0.63 (0.0232 - 0.0248) 0.68 (0.0268)
0.90 - 0.95 (0.0354 - 0.0374) 38424-D2114 0.63 - 0.67 (0.0248 - 0.0264) 0.72 (0.0283)
0.95 - 1.00 (0.0374 - 0.0394) 38424-D2115 0.67 - 0.71 (0.0264 - 0.0280) 0.76 (0.0299)
0.71 - 0.75 (0.0280 - 0.0295) 0.80 {0.0315)

0.75 - 0.79 (0.0295 - 0.0311) 0.84 (0.0331)

Bearing preload 0.79 - 0.83 {0.0311 - 0.0327) 0.88 (0.0346)
0.83 - 0.87 (0.0327 - 0.0343) 0.92 (0.0362)

Differential side bearing preload

“T” ram (in}

0.04 ~ 0.09 (0.00186 - 0.0035)

Turning torque

Tuming lorque of final drive

assembly

N (kg-cm, in-lb)

0.49 - 1.08 (5.0 - 11.0, 4.3 - 9.5)

Differential side bearing adjusting shims

Thickness mm (in}

Part number

0.40 (0.0157)
0.44 (0.0173)
0.48 {0.0189)
0.52 (0.0205)
0.56 (0.0220)

31499-21X07
31499-21X08
31499-21X09
31499-2iX10
31499-21X11

0.87 - 0.91 (0.0343 - 0.0358)
0.91 - 0.95 {0.0358 - 0.0374)
0.95 - 0.99 (0.0374 - 0.0390)
0.99 - 1.03 (0.0390 - 0.0406)
1.03 - 1.07 (0.0406 - 0.0421)
1.07 - 1.11 (0.0421 - 0.0437)
1.11 - 1.15 (0.0437 - 0.0453)
1,15 - 1,19 (0.0453 - 0.0469)
1.19 - 1.23 (0.0469 - 0.0484)
1.23 - 1.27 {0.0484 - 0.0500)
1.27 - 1.31 (0.0500 - 00516}
1.31 - 1.35 {0.0516 - 0.0531)
1.36 - 1.39 (0.0531 - 0.0547)
1.39 - 1.43 (0.0547 - 0.0563)
1.43 - 1.47 (0.0563 - 0.0573)
1.47 - 1.51 (0.0579 - 0.0594)
151 - 1.55 (0.0594 - 0.0610)

0.48 (0.0189) + 0.48 (0.0189)
0.48 {0.0189) + 0.52 (0.0205)
0.52 (0.0205) + 0.52 (0.0205)
0.52 (0.0205) + 0.56 (0.0220)
0.56 {0.0220) + 0.56 {0.0220)
0.56 (0.0220) + 0.80 (0.0236)
0.80 (0.0236) + 0.60 (0.0236)
0.50 (0.0236) + 0.64 (0.0252)
0.64 (0.0252) + 0.84 {0.0252)
0.64 (0.0252) + 0.68 (0.0268)
0.68 (0.0268) + 0.68 (0.0268)
0.68 (0.0268) + 0.72 (0.0283)
1.44 (0.0567)
0.72 (0.0283) + 0.76 (0.0299)
0.76 (0.0299) + 0.76 (0.0299)
0.76 (0.0299} + 0.80 (0.0315)
0.80 (0.0315) + 0.80 (0.0315)

0.60 (0.0236 31499-21X12 -

( 4 99 1.55 - 1.59 (0.0610 - 0.0626) 0.80 (0.0315) + 0.84 (0.0331)
0.64 (0.0252) 31499-21X13 1.59 - 1.63 (0.0626 - 0.0642) 0.84 (0.0331) + 0.84 {0.0331)
0.68 (0.0268) 31489-21X14 1.63 - 1.67 {0.0642 - 0.0657) 0.84 {0.0331) + 0.88 (0.0346)

0.72 (0.0283)
0.76 (0.02889)

31499-21X15
31498-21X16

1.67 - 1.71 (0.0857 - 0.0673)
1.71 - 1.75 (0.0673 - 0.0689)
1.75 - 1.79 (0.0689 - 0.0705)

0.85 {0.0346) + 0.88 (0.0346)
0.88 {0.0346) + 0.92 {0.0362)
0.92 {0.0362) + 0.92 (0.0362)

0.80 {0.0315) 31499-21X17

1.79 - 1.83 (0.0705 - 0.0720) | 0.92 (0.0362) + 0.96 (0.0378)
0.84 0.0331) 31499-21X18

1.83 - 1.87 (0.0720 - 0.0736) | 0.96 (0.0378) + 0.96 {0.0378)
0.88 (0.0346) 81499-21X19 1.87 - 191 (0.0786 - 0.0752) | 0.52 (0.0205) + 1.44 (0.0567)
0.92 (0.0362) 31499-21X20 1.91 - 1.95 (0.0752 - 0.0768) 0.56 (0.0220) + 1.44 (0.0567)
1.44 {0.0567) 31499-21¥21
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

REDUCTION PINION GEAR Table for selecting reduction pinion gear
bearing adjusting shim

Bearing preload Unit: mm () ol

Reduction pinion gear bearin . L wn . .
preload P 9 mr'g (in} 0.05 (0.0020} Cimension “T’ Suitable shim(s)
1,77 - 1.81 {0.0697 - 0.0713) 1.74 {0.0685) WA
. 1.81 - 1.85 (0.0713 - 0.0728 1.78 (0.0701
Turning torque ‘ ) (0.o70n
1.85 - 1.88 (0.0728 - 0.0744) 1.82 (0.0717)
Turning torque of reduction pif‘liOf‘I 1.89 - 1.93 (0.0744 - 0.0760 1.86 (0.0732
gear Nem (kg-cm, In-ib) 0.11 - 0.68 (1.1 - 7.0, 0.95 - 6.08) ( ) ( ) Bl
1.93 - 1.86 (0.0760 - 0.0772) 1.90 (0.0748)
. . 1.96 - 1.98 (0.0772 - 0.0780) 1.92 {0.0756)
Re_ductlon pinion gear bearing adjusting 1.98 - 2.00 (0.0780 - 0.0787) 1.94 (0.0764) e
shims 2.00 - 2.02 (0.0787 - 0.0795) ©1.96 (0.0772)
Thickness mm {in) Part number 2.02 - 2,04 (0.0795 - 6.0803} . 1.98 (0.0780)
1.74 (0.0685) 31438-31X16 2.04 - 2.06 (0.0803 - 0.0811) 2.00 (0.0787) EG
1.78 (0.0701) 31438-31X17 2.06 - 2.08 (0.0811 - 0.08189) 2.02 (0.0795)
1.82 {0.0717} 31438-31X18 2.08 - 2.10 {0.0818 - 0.0827) 2.04 (0.0803)
1,88 (0.0732) 31438-31X19 2.10 - 2.12 (0.0827 - 0.0835 2.06 {0.0811) FE
1.90 (0.0748) 31438-31X20 ’ 12 (0. ’ ) 06 (0.
1.92 (0.0756) 31439-31X60 212 - 214 (D.0835 - (.0843) 2.0B {0.0819)
1.34 (0.0764) 31438-31X21 2.14 - 2,16 (0.0843 - 0.0850) 2.10 {0.0827) GL
1.96 (0.0772) 31439-31X61 2.16 - 2,18 (0.0850 - 0.0858) 2.12 (0.0835)
1.88 (0.0780) 31438-31X22 2.18 - 2.20 {0.0858 - 0.0866) 2.14 (0.0843)
2.00 (0.0787) 31439-31X62 2.20 - 2.22 (0.0866 - 0.0874) 2.16 (0.0850) M
2.02 {0.0795) 31438-31X23
2.04 {0.0803) 91438.31X65 2.22 - 2.24 (0.0874 - 0.0888) 2.18 {0.0858)
2.06 (0.0811) 31438-31X24 2.24 - 2.26 (0.0882 - 0.0890) 2.20 (0.0866)
2.08 {0.0819) 31439-31X64 2.26 - 2.28 (0.0890 - 0.0898) 2.22 (0.0874)
2.10 (0.0827) 31438-31X60 2.28 - 2.30 (0.0898 - 0.0906) 2.24 {0.0882)
2.12 (0.0835) 31439-31X85 2.30 - 2.32 (0.0906 - 0.0913) 2.26 (0.0890) EA
2.14 (0.0843) 31438-31X61 233 - 2.34 (0.0913 - 0.0821 2.28 (0.0898)
2.16 {0.0850) 31433-31X66 32-2.34 (0. - 0.0821) ) :
2.18 {0.0858) 31438-31X62 2.34 - 2,37 (0.0921 - 0.0933) 2.30 (0.0906)
2.20 {0.0866) 31439-31X67 2.37 - 2.41 (0.0933 - 0.0949) 2.34 (0.0921}
2.22 (0.0874) 31438-31X63 2.41 - 2.45 (0.0949 - 0.0965) 2.38 (0.0037)
2.24 (0.0882) 31439-31X68 2.45 - 2.49 (0.0965 - 0.0980) 2.42 {0.0953) 3
2.26 (0.0890) 31438-31X64 2.49 - 2.53 (0.0980 - 0.0996) 2.46 (0.0969) BR
2.28 (0.0898) 31439-31X69
2.30 (0.0906) 31438-31X65 2.53 - 2.57 (0.0996 - 0.1012) 2.50 {0.0984)
2.34 (0.0921) 31438-31X66 2.57 - 2.61 (0.1012 - 0.1028) 2.54 (0.1000) ST
2.38 (0.0937) 31438-31X67 261 - 2.65 (0.1028 - 0.1043) 258 (0.10186)
2.42 (0.0953) 31438-31X68 2.65 - 2.69 {0.1043 - 0.1059) 2,62 (0.1031)
2.46 (0.0969) §1438-31X69 2.69 - 2.73 (0.1053 - 0.1075) 2.66 (0.1047) RS
2.50 (0.0984) 31438-31X70
2.54 (0.1000) 31438-31X71
2.58 (0.1016) 31438-31X72 BT
2,62 (0.1031) 31438-31X73
2.66 (0.1047) 31438-31X74
(A&
EL
1o
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SERVICE DATA AND SPECIFICATIONS (SDS)

OUTPUT SHAFT
Seal ring clearance

Specifications and Adjustments (Cont’d)
REVERSE CLUTCH END PLAY

Reverse clutch end play

Qutput shaft seal ring
clearance mm (in)

Standard

Allowable limit

0.10 - 0.25 (0.0039 - 0.0098)

mm {in)

0.65 - 1.00 (0.0256 - 0.0394)

clutch end play

Thrust washers for adjusting reverse

0.25 (0.0098)

End play

Qutput shaft end play

mm (in}

Output shaft adjusting shims

Thickness mm (in} Part number

0.65 (0.0256) 31508-31X10

0.80 (0.0315) 31508-31X11

0-05(0-0.020) 0.95 {0.0374) 31508-31X12
1.10 {0.0433) 31508-31X13

1.25 {0.0492) 31508-31X14

1.40 (0.0551)

31508-31X15

Thickness mm (in) Part number
0.56 (0.0220) 31438-31X46
0.96 (0.0378) 31438-31X47 ACCUMULATOR
1.36 (0.0535) 31438-31X48 i
0 rlng Unit: mm (in)
BEARING RETAINER Accumulator Diameter Diameter
(Small) (Large)
Seal ring clearance Servo releass agcumulator 26.9 (1.059) 44.2 (1.740)
Bearing retainer seal N-D accumulator 34.6 {(1.362) 39.4 {1.551)
ring clearance mm {in)
Standard 0.10 - 0.25 (0.0039 - 0.0098) T
N Return spring Unit: mm (in}
Allowable limit 0.25 {0.0098)
Accumulator Free length Outc;:rlam-
TOTAL END PLAY
Serve release accumula- Quter 52.5 (2.087) { 21.1 {0.831)
Total end play mm (in) | 0.25 - 0.55 {0.0098 - D.0217} tor spring Inner 52.0 (2.047) | 13.1 {0.518)
N-D accumulator spring 43.5 {1.713) | 28.0 {(1.102)
Bearing race for adjusting total end play
Thickness mm (in) Part number BAND SERVO
0.6 (0.024) 31435-31X01 §
Return spring Unit: ram (in)
0.8 (0.031) 31435-31X02
1.0 (0.039) 31435-31X03 Return spring Free length Quter diameter
1.2 (0.047) 31435-31X04 2nd servo return spring 32.5 {(1.280) 25.9 (1.020)
1.4 (0.055) 31435-31X05 OD servo return spring 31.0 (1.220) 21.7 (0.854)
1.6 (0.063) 31435-31X06 ;
1.8 {0071 31435-31X07
wor REMOVAL AND INSTALLATION L
2.0 {0.079) 31435-31X08 Unit: mm (in}
Distance between end of converter housing 15.9 (0.626)
and torque converter or more
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