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TROUBLE DIAGNOSIS — INDEX
Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

NDATOOO0T

T NDATOODISO1

DTC
ltems - -
{CONSULT screen terms) : ECM*1 CONSPLT Reference page
_ GST2

AT 18T GR FNCTN 1103 - PO731 AT-112
AT 2ND GR FNCTN 1104 n P0732 AT-118
A/T 3RD GR FNCTN 1105 P0733 AT-124
AT 4TH GR FNCTN 1106 PO734 AT-130
A/T TCC S/V FNCTN 1107 P0O744 AT-144
ATF TEMP SEN/CIRC 1208 PO710 AT-97
ENGINE SPEED SIG o127 PO725  AT-108
PNP SW/CIRC _ 1101 PO705 AT-91
L/PRESS SOL/CIRC I 1205 P0O745 AT-152
O/R GLTCH SOL/CIRC | 1203 P1760 AT-174
SFT SOL A/CIRC*3 ’ : 1108 P0750 AT-157
SFT SOL B/CIRC*3 _ 1201 PO755 AT-162
TCC SOLENOID/CIRC 1204 PO740 AT-139
TP SEN/CIRC A/T*3 _ ' - 1208 P1705 AT-167
VEH SPD SEN/CIR AT*4 . 1102 P0O720 AT-103

*1: In Diagnostic Test Mode Il (Self-diagnestic results), these numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates.

*4: The MIL illuminates when both the “Revolution sensor signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at

the same time.

AT-2



TROUBLE DIAGNOSIS — INDEX
' Alphabetical & P No. Index for DTC (Cont'd)

P NO. INDEX FOR DTC I
pre ltems ' <l
CONSULT ECM* (CONSULT screen terms) Reference page

GST2 | A
PO705 1101 PNP SW/CIRC AT-91
PO710 1208 ATF TEMP SEN/CIRC AT-97 EM
PO720 1102 VEH SPD SEN/CIR AT*4 AT-103
PO725 1207 ENGINE SPEED SIG AT-108 (e
P0O731 1103 AT 1ST GR FNCTN AT-112
P0732 1104 AT 2ND GR FNCTN AT-118 E@
P0O733 1105 A/T 3RD GR FNCTN AT-124
P0734 1106 AT 4TH GR FNCTN AT-130 [EE
P0740 1204 TCC SOLENQID/CIRC AT-138
PO744 1107 AT TCC S/V FNCTN AT-144
P0745 1205 L/PRESS SOL/CIRC AT-152
PO750 1108 SFT SOL A/CIRC*3 AT-157
P0O755 1201 SFT SOL B/CIRC*3 AT-162
P1705 1206 TP SEN/CIRC A/T*3 AT-167 sU
P1760 1203 O/R CLTCH SOL/CIRC AT-174 -

“1: In Diagnostic Test Mode 1l {Self-diagnostic results), these numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL illuminates. ' aT
*4: The MIL illuminates when both the “Revolution sensor signal” and the “Vehicie speed sensor signal” meet the fail-safe condition at

the same time.
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PRECAUTIONS

Precautions for Supplemental Restraint System (GRS) "AlR BAG”

Precautions for Supplemental Restraint System
(SRS) “AIR BAG” i

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

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

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

WARNING:

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

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

o 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 Diagnostic (OBD)
System of A/T and Engine

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL) to warhr'?AtTﬁg
driver of & 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 (unfocked) connector 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.)

¢ 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 or
ECM before returning the vehicle to the customer.

Precautions —

e Before connecting or disconnecting the TCM harness
connector, turn ignition switch OFF and disconnect hega-
tive battery terminal. Failure to do so may damage the
TCM. Because battery voltage is applied to TCM even if
ignition switch is turned off.

SEF288H
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PRECAUTIONS

Precautions (Cont'd)

¢ When connecting or disconnecting pin connectors into or
from TCM, take care not to damage pin terminals (bend or
break). @l
Make sure that there are not any bends or breaks on TCM
pin terminal, when connecting pin connectors.

(A
EM
AATA70A L@

= e Before replacing TCM, perform TCM input/output signal .
;3;;3;:;;‘;';;; inspection and make sure whether TCM functions prop- =5
inspection before erly or not. (See page AT-85.)
replacement.

FE

. OLD ONE

NSRS R

F =

/

MEF0400A

s After performing each TROUBLE DIAGNOSIS, perform
“DTC (Diagnostic Trouble Code) CONFIRMATION PROCE- §)

‘ DURE”.
\\ / The DTC should not be displayed in the “DTC CONFIRMA-

SERVICE TION PROCEDURE” if the repair is completed. BR
—== ENGINE ™

//SO'ON\\ | S

RS

SATI64

e Before proceeding with disassembly, thoroughly clean the out- BT
side of the transaxle. It is important to prevent the internal parts
from becoming contaminated by dirt or other foreign matter.

o Disassembly should be done in a clean work area. =LA

¢ Use lint-free cloth or towels for wiping parts clean. Common
shop rags can leave fibers that could interfere with the opera-

tion of the transaxle. $G
e Place disassembled parts in order for easier and proper
assembly. ' el

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

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

o [t is very important to perform functional tests whenever they
are indicated.

» The valve body contains precision parts and requires extreme
care when patts are removed and serviced. Place disas-
sembled valve body paris in order for easier and proper
assembly. Care will also prevent springs and small parts from
hecoming scattered or lost.

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

AT-5 667
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PRECAUTIONS

Precautions (Cont'd)

¢ 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-7).

e After overhaul, refill the transaxle with new ATF.

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

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

Service Notice or Precautions

NOATODNS

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

Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of 1, 2 or D. The cus-
tomer 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. {Far “TCM Self-diagnostic Procedure (No Tools)”, refer to AT-46.)

Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme condltlons (such
as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the ignition key

QFF for 5 seconds, then ON,

The blinking of the O/D OFF indicator tamp 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-55).

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-DIAGNOSIS, performed after checking the sensor, no damages will be indicated.

TORQUE CONVERTER SERVICE

The torque converter should be replaced under any of the following conditions:
External leaks in the hub weld area.

Converter hub is scored or damaged.

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

Steel particles are found after flushing the cooler and cooler lines.

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

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

Converter is contaminated with engine coolant containing antifreeze.

Internal failure of stator roller clutch.

Heavy clutch debris due to overheating (blue converter).

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

The torque converter should not be replaced if:

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

AT-6
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PRECAUTIONS

Service Notice or Precautions (Cont'd)

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

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

» 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.. _ _ MA

ATF COOLER SERVICE
If A/T fluid contains frictional material (clutches, bands, etc.), replace radiator and flush cooler line using EM
cleaning solvent and compressed air aﬂer repair of A/T. Refer to LC section (“Radiator”, ENGINE COOLING

SYSTEM®
) LG

OBD-It SELF-DIAGNOSIS —

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

e The self-diagnostic results md:cated by the MIL are automatically stored in both the ECM and TCM EE

memories.
Always perform the procedure “HOW TO ERASE DTC” on AT-38 to complete the repalr and avoid

unnecessary blinking of the MIL.
e The following seli-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 AX
— AT 1st, 2nd, 3rd, or 4th gear function
- A/T TCC S/V function (lock-up). ~

*: For details of OBD-Il, refer to EC section (*ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION’).
e Certain systems and components, especially those related to OBD, may use a new style slide-locking type

harness connector. 88
For description and how to disconnect, refer to “Description”, “HARNESS CONNECTOR” in EL section.

Wiring Diagrams and Trouble Diagnosis

When you read wiring diagrams, refer to the followings: o ST
e “HOW TO READ WIRING DIAGRAMS” in Gl section
¢ “POWER SUPPLY ROUTING” for power distribution circuit in EL section BS
When you perform trouble diagnosis, refer to the followings:
e “HOW TO FOLLOW TEST GROUP IN TROUBLE DIAGNOSIS” in Gl section BT
e “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT” in Gl section
FA
SC
EL
DX

AT-7 669



Special Service Tools

PREPARATION

Special Service Tools

NDATCO07

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

Tool number
{Kent-Moore No.} Description
Tool name
KV38105450 « Removing differential side oil seals
(J34286) e Removing differential side bearing outer race
Puller e Removing idler gear bearing outer race
a: 250 mm (9.84 In)
b: 160 mm (6.30 in)
NT414
8733400001 e Installing differential side oif seal (RH side)
(J26082) o Installing cil seal on oil pump housing
Drift a: 60 mm (2.36 in) dia.
b: 47 mm {1.85 In) dia.
NTO86
(J34301-C) + Measuring line pressure

Qil pressure gauge set
1 {(J34301-1)

Qil pressure gauge
2 (J34301-2)
Hoses

3 {J34298)

Adapter

4 {J34282-2)
Adapter

5 {790-301-1230-A)
60° Adapter

6 {J34301-15)
Square socket

AATB96 )
8T27180001 Removing idler gear
{J25726-A) a: 100 mm (3.94 in)
Puiler b: 110 mm (4.33 in)
c: M8 x 1.25P
NT424
ST23540000 ' ¢ Removing and installing parking rod plate and
(J25689-A) b manual plate pins
Pin punch a a: 2.3 mm {0.091 in} dia.
b: 4 mm (0.16 in) dia.
NT442
ST25710000 » Aligning groove of manual shaft and hole of
(J25689-A) transmission case
Pin punch / a: 2 mm {0.08 in) dia.
a
NT410

AT-8



PREPARATION

Special Service Tools (Cont'd)

Tool number
(Kent-Moore No.) Description
Tool name @l
Kv32101000 o Installing manual shaft retaining pin
(J25689-A) ‘a: 4 mm (0.16 in) dia. LA,
Pin punch /
a
| EI
NT410
KV31102400 » Removing and installing clutch return springs LE
(J34285 and J34285-87) o [nstalling low and reverse brake piston
Clutch spring compras- a: 320 mm (12.60 in)
sor b: 174 mm (6.85 In) ES
FE
NT423
KV40100830 a « Installing reduction gear bearing inner race
(J26092) e Installing idler gear bearing inner race
Drift | a: 67.5 mm (2.657 in) dia.
=, b: 44 mm (1.73 in) dia.
N ¢: 38.5 mm (1.516 in) dia.
S
NT107
ST30720000 o Installing idler gear bearing outer race .
(J25405 and J34331) a: 77 mm (3.03 in) dia. BR
Bearing installer b: 55.5 mm {2.185 in) dia.
ST
NT115
ST35321000 b o Instaliing output shaft bearing RIS
{ — ) a a: 49 mm (1.93 in) dia.
Drift “ ,' b: 41 mm (1.61 in) dia. '
N BT
a
NTO73 HA
(J34291-A) e Selecting oil pump cover bearing race and oil
Shirm setting gauge set pump thrust washer
o Selecting side gear thrust washer 51E:
, EL
NT101
S§T33230000 e Installing differential side bearing
(J25805-01) a: 51 mm (2.01 in) dia. )
Drift b: 28.5 mm (1.122 in) dia.
. NTOB4
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Special Service Tools (Cont'd}

PREPARATION

Tool number
(Kent-Moore No.)
Tool name

Description

(J34290)
Shim selecting tool set

e Selacting differential side bearing adjusting shim

NTO080
ST33065001 d « Removing differential side bearing inner race
(J22888-D) a: 38 mm (1.50 in) dia.
Differential side bearing b . b: 28.5 mm (1.122 in) dia.
puller set c: 130 mm (5.12 In)
1 §T33051001 d: 135 mm (5.31 in)
(J22888-D) e: 100 mm (3.94 In)
Puller 3
2 3T33061000
(J8107-2)
Adapter
AMT153
ST31275000 e Checking differential side bearing preload
(J25765-A)
Preload gauge
1 GG1030000 @—ﬁz@
(J25765-A)
Torque wrench @ @
2 HT62940000 o
Socket adapter =
3 HT62900000 NT124
{ — )
Socket adapter
ST35271000 ¢ Installing idier gear
(J26081) a: 72 mm (2.83 in) dia.
Drift b: 63 mm (2.48 In) dia.
NTi15
{J39713) » Selecting differential side bearing adjusting shim
Preload adapter e Checking differential side bearing preload
NTOR?
Commercial Service Tools
NEATODO08
Tool name Description
Puller » Removing idler gear bearing inner race
¢ Removing and installing band servo piston snap
ring :
NT077

AT-10



PREPARATION

Commercial Service Tools (Cont’d)

Tool name Description
Puller e Removing reduction gear bearing inner race @ﬂ
a: 60 mm (2.36 in) dia.
b: 35 mm (1.38 in) dia.
MA |
: EM
NTA11
Drift » Installing differentiai side oil seal (Left side)
a: 90 mm (3.54 in} dla. LG -
gy
EC
NT083
Drift » Installing needle bearing on bearing retainer
a: 36 mm (1.42 in) dia. FE
a
NTO83
Drift e Removing needle bearing from bearing retainer
M a: 33.5 mm (1.319 in) dia.
a
U
NT083
Drift o Installing differential side bearing outer race BR
‘M a: 75 mm (2.95 in) dia.
? 8T
NT083
RS
BT
A
§G
L
)

AT-11

673



A/T Electrical Parts Location

OVERALL SYSTEM

A/T Electrical Parts Location

[Throttie position sensor

NDATOR09

5

SN
Y "y

Parl¢/neutral position
switch hamess connector

i A/T solenoid
|‘~,/--_’3‘ hamess connector

674

Smart enfrance

o2 Revolution
“Xj sensor
5 Xz,
19'3;!*31'1 4 v -_
5 2!
2% pargneutral
position switch

AT-12
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OVERALL SYSTEM

Cireuit Diagram

NDATOO10
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Cross-sectional View

OVERALL SYSTEM

Band servo piston

Converter housing
Oil pump

Brake band
Reverse clutch
High clutch

Neorr~ron=

Cross-sectional View

Reverse clutch drum

10.
1.
12.
13.
14.

18]

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

Low & reverse brake
Qutput gear

AT-14

15.
16.
17.
18.
19.
20.
21.

NDATODIZ

19
AATSE7A

Idler gear

Forward one-way clutch
Pinion reduction gear
Final gear

Differential case

Input shaft

Torque converter



OVERALL SYSTEM

~ Hydraulic Control Circuit

NDATOO013

Hydraulic Control Circuit
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Shift Mechanism

OVERALL SYSTEM

CONSTRUCTION-

Shift Mechanism

NDATGO14

NDATOO14501

=

AT-16

U ®
S <]
[N
— — | !
Czj)' ®® ED ® éi) @®
«{— Engine side SAT898I
1. Torgue converter 9. Front internal gear 17. Owverrun clutch
2. Qil pump 10. Front planetary carrier 18. Low one-way cluich
3. Input shaft 11. Rear sun gear 19. Low & reverse brake
4. Brake band 12. Rear pinion gear 20. Parking pawl
5. Reverse clutch 13. Rear internal gear 21. Parking gear
6. High clutch 14. Rear planetary carrier 22. Qutput shaft
7. Front sun gear 15. Forward clutch 23. Idle gear
8. Front pinion gear 16. Forward one-way clutch 24. Qutput gear



OVERALL SYSTEM

Shift Mechanism (Cont'd)

FUNCTION OF CLUTCH AND BRAKE
=NDATU014503
Cluich and brake components Abbr. Function @l
Reverse clutch 5 R/C To transmit input power to front sun gear 7.
High clutch 6 H/C To transmit input power to front planetary carrier 10. LA,
Forward clutch 15 F/C To connect front planetary carrier 10 with forward one-way
clutch 16. BN
Overrun clutch 17 O/C To connact front planetary carrier 10 with rear internal gear 13.
Brake band 4 B/B To lock front sun gear 7. LE
Forward one-way clutch 16 FiO.C When forward clutch 15 is engaged, to stop rear intemnal gear
13 from rotfating in opposite direction against engine revolution. 0
Low one-way clutch 18 Lo.cC To stop front planetary carrier 10 from rotating in opposite direc-
tion against engine revolution.
Low & reverse brake 19 L & R/B To lock front planetary carrier 10. FE
CLUTCH AND BAND CHART -
MNDATO014504 AT
For-
Reverse| High For- Over- Band servo ward ;ﬁ: Low &
Sh'f.t POSI- clutch | clutch ward fun one- way reverse Lock-up| Remarks AX
tion clutch | clutch way brake
8 6 15 a7 | 2nd | 3rd | dho eh | OMEh ] Tig
apply | release | apply 16 18 sU
p PARK POSI-
TION
BR
REVERSE
R o : O POSITION
N NEUTRAL ST
POSITION
1st O *1D B B RIS
Automatic
2nd O "TA C B shift
D*4 '
3rd O O | 1A | ¢ ¢ B BO 1 ® 2:’ 8 BT
=
4th o C *3C c O O
1st 0 D B B Automatic A
2 shift
2nd O A O B 1«2
§G
1st B Locks (held
1 O O O stationary) in
1st speed
2nd o) O O B 1o ER

*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. However, brake band does not contract i
because oil pressure area on the “release” side is greater than that on the “apply” side.

3. Gil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.
*4: A/T will not shift {o 4th when overdrive control switch is set in OFF position.

*5: Operates when overdrive control switch is OFF.

(O Operates

A: Operates when throttle opening is less than 3/186, activating engine brake.

B: Operates during “progressive” acceleration.

C: Operates but does not affect power transmission.

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

AT-17
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OVERALL SYSTEM

Shift Mechanism (Cont'd}

POWER TRANSMISSION
P and N Positions

e P position
Similar to the N position, the clutches do not operate. The parking paw! engages with the parkmg gear to
mechanically hold the output shaft so that the power train is locked.

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

=NDATOGI4502

NDATOO01430201

Parking pawl engages
with parking gear

input shaft

- Input m : Lock (Held stationary)

Output shaft

SATI91|

680 AT-18



OVERALL SYSTEM

Shift Mechanism (Cont'd)

1, Position
=NDATOD1450202
o Forward chutch As overrun clutch engages, rear internal gear is locked by the operation of low and @l
¢ Forward one-way cluich reverse brake.
o Overrun clutch This is different from that of Dy and 2.
» Low and reverse brake A
Engine brake Overrun clutch always engages, therefore engine brake can be obtained when decslerat-
ing.
ER
LG
Front planetary gear Rear planetary gear
EC
FE

3
i et Rear internal 7! Hclutch
gear < b
clutch

BR

Input shaft Rear sun gear  Rear planstary carrier . ¥ Qutput shaft '
nput m Locked Output - Pinion ST['
Power flow Input shaft F& §

&4

Rear sun gear

4 BT

Rear planetary gear >  Output shaft

A

AATS537A

$G

EL

AT-19 : 681
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OVERALL SYSTEM

Shift Mechanism (Cont'd)

D, and 2, Positions

=NDATOU 1450203
» Forward one-way clutch Rear internal gear is locked to rotate counterclockwise because of the functioning of
¢ Forward clutch these three cluiches.
¢ Low one-way clutch
Qverrun clutch D,: Overdrive control switch OFF and throttle opening is less than 3/16
engagement conditions 2,: Always engaged
(Engine brake) At D, and 2, positions, engine brake Is not activated due to free turning of low one- way
: clutch, :
Front planetary gear
Hald to turn clockwise
Forward one-way
alutch Low one-way clutch
) ansmission of
! driving force A—=B riving force B—=C
oo LnITTITIT l‘
Forward
one-way e Bl
]
clutch 7 one-way "
clutch
Input shaft Hear sun gear  Rear planetary carrier Output shaft
Tinput B2 Locked output [ Pinion
Power flow Input shaft
Rear sun gear
Rear pinion gear
Rear planetary carrier —>  QOutput shaft
AATE32A

AT-20



OVERALL SYSTEM

Shift Mechanism (Coni'd)

D,, 2, and 1, Positions

=NDATOO1450204

¢ Forward clutch
« Forward one-way clutch
¢ Brake band

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

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

Gl

MA

Overrun clutch
engagement conditions

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

2, and 1,: Always engaged

Input shaft
.1 Input

Power flow

Front planetary gear

Front

BER Locked

Rear planetary gear

Forward one-way
clutch

i1 Transmission of
11 driving force B— A
,Forward |

icluteh

1

:

i Rear internal gear i

n Overrun |
-‘JV/ 9lutch 17/
A F
v I

[N
plangtary Forward (-\._JI {
carrier —.__| one-way -

Front clutch
P pinien || ([ B el e B Rear pinien gear
gear =4

T o
Front sun gear Rear sun gear

Output (Divided force

Speed increase)

B Finion

nput shakt f—'—"'_-> Rear sun gear

Front internal gear ———> @
Rear planetary carrier

Front intarnal gear

&

Front planetary carrier

&

3 Rear internal gear

Low one-way clutch

'#) Cutput shaft

Output shaft

AATE3ZA

AT-21

B

LG

EG

FE

U

BR

RS
BT
HA
§G

EL
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Shift Mechanism (Cont'd)}

OVERALL SYSTEM

D, Position

=NDATOD1480205

« High clutch
¢ Forward clutch
» Forward one-way clutch

Input power is transmitted to front planetary carrier through high clutch. And front plan-
etary carrier is connected to rear internal gear by operation of forward cluich 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 “OFF” and throttle opening is less than 3/16

Front planetary gear
""_-'-\

Input shaf

Rear planetary gear

Forward one-way
clutch Low one-way clutch

/__‘B
()

v,
Y
' J
&

Forward |} Transmission of !
clutch driving force B—A ¢

]
|
]
“. ' Overrun
gear dy ! "J\, c}uich ’//{{ZL
High AR ?“E—]r\
cll\}tsﬁh HUHElE il I

e ——————

Forward
ons-way
' clutch
Rear
planetary
. 'y

Front planetary carrier Output shaft

=4 Input S Locked (AR Output FREBEEE Pinion
Input shaft
Power flow e
o aF
High clutch
Front planetary carrier &L
Rear sun gear
Forward clutch
Forward one-way clutch
Rear internal gear
L
~ .
Rear planetary carrier => Qutput shaft AATE34A



OVERALL SYSTEM

Shift Mechanism (Cont'd)

D, (O/D) Position

=NDATO01450206

» High clutch Input power is transmitted to front carrier through high clutch.
+ Brake band This front carrier tums around the sun gear which is fixed by brake band and makes front
o Forward clutch {Doss not affect internal gear {output) turn faster.
power transmission}
Engine brake At D, position, there is no one-way clutch in the power transmission line and engine

brake can be obtained when decelerating.

Front planetary gear

carrier

Input shaft

Power flow

planetary

Rear planetary gear

Forward one-way clutch Low cne-way clutch

i1 Turns freely at all
| imes (Rotating
!'speed A > B)

Front
pinion i
gear

i

1

!

! Rear internal gear I'

J / Overrun ‘ !
v° h i /

’ glutc %ﬁ :

|—‘ |—| ﬂ I_| i

1

1

I

1

/!
Frent sun gear

Locked [EEEEER Output

Input shaft

U

High cluich

U

Front planetary carrier

¢

L £
Rear sun gear Output shaft

Divided force [N Pinion

(Speed increass)

> Front internal gear

b

Rear planstary carrier

b

Qutput shaft

Front pinion gear

AAT536A

AT-23

ViA

EM

LG

EC

FE

ST

RS

BT

A

$G

EL
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Shift Mechanism (Cont'd)

OVERALL SYSTEM

R Position

=NDAT001450267

« Reverse clutch
» Low and reverse brake

Front planetary carrier is stationary because of the operation of low and reverse brake.
Input power is transmitted to front sun gear through reverse clutch, which drives front

internal gear in the opposite direction.

Engine brake

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

Front planetary gear

Rear planetary gear
e

Forward one-way
cluich
B

driving . force A—B
{Does not affact power
It

i
|
i
i
:
|
p

o ransmission)
't Low & reverse ... -
Reverse L&z gear JL JL b s
- M ~ rake
A
Rear T
'_;_,__——-—“' planetary 772777
|:‘J——J carrier
Input shaft Front sun gear Cutput shaft
T Locked output  EEERER Pinion
Power flow Input shaft

&

Reverse clutch

&

686

Front pinion gear <::| Front sun gear
Front internal gear 0> Cuiput shaft
AATS35A
AT-24



OVERALL SYSTEM

Control System

OUTLINE

Control System

=NDATG015

MDATGOT5501

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

Park/neutral position (PNP)
switch

Throttle position sensor
Closed throtile position switch
Wide open throttle position switch
Engine speed signal

AT fluid temperature sensor
Revolution sensor

Vehicle speed sensor
Overdrive control switch
ASCD control unit

TCM

ACTUATORS

WA

Shift control
Lock-up control
Timing control
Fail-safe control
Self-diagnosis

control
Duet-EU control

Line pressLire control

Ovarrun clutch control

CONSULT communication line

Shift solenoid valve A

Shift solencid valve B
Overrun clutch solenoid valve
Torque converter cluich sole-
neid valve

Line pressure solenoid valve
Q/D OFF indicator lamp

EM

LG

EC

Fle

CONTROL SYSTEM

—Q—

NDATODI 5502

ASCD
control unit

iAfT fluid temperature sensﬂ

Line pressura solenoid
valve

l Revolution sensor I

Torque converter clutch
solenoid valve

sSensor

Park/neutral
positon {PNP}
Closed throttle swilch
position switch _|
Wide open throttle J
position switch
Throttle position

Overrun clutch solenoid
valve

iDropping resistorl

Shift sclenoid valve A

Shitt sclenoid valve B

)

10verdrive control switchl

% Engine speed |—-

Threttle opening

TCM

ECM -

3
l—-{oxD OFF indicator lamp

‘—-r\lehicle speed sensor

Bl ()0

AATI19A

AX

SU

BT

A

SC

EL

AT-25

(DX

687



OVERALL SYSTEM
Control Systemn (Cont'd) '

TCM FUNCTION

=NDATO015503
The function of the TCM is to:
e Receive input signals sent from various switches and sensors.
e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.
¢ Send required output signals to the respective solenoids.
INPUT/OUTPUT SIGNAL OF TCM
NDATOH 5504

688

Sensors and solenoid valves

Function

Park/neutral position (PNP} switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Detects throftle valve position and sends a signal to TCM.

Closed throttle position switch

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

Wide open throttle position switch

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

Engine speed signal

From ECM.

Detects transmission fiuid temperature and sends a signal to TCM.

Input A/T fluid temperature sensor
Revolution sensor Detects output shaft rpm and sends a signal to TCM.
Vehicle speed sensor Used as an auxiliary vehicle speed sensor. Sends a signal when revolution
P sensor (installed on transmission) malfunctions.
Overdrive control switch ?gr’:nds & S|gngl, which prohibits a shift to D, (overdrive) position, to the
ASCD control unit Sends the_ cruise signal and D, (overdrive) cancellation signal from ASCD
control unit to TCM.
Shift solenoid valve A/B Selects shifting point suited to driving conditions in relation o a signal sent
from TCM.
. . Regulates {(or decreases) line pressure suited to driving conditions in rela-
Line pressure scienoid valve . .
tion to a signal sent from TCM.
Output Torque converter clutch solenoid Regulates (or decreases) lock-up pressure suited to driving conditions in

valve

relation to a signal sent from TCM.

Overrun clutch solenoid vaive

Controls an “engine brake” effect suited to driving conditions in refation io a
signal sent from TCM.

O/D OFF indicator lamp

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

AT-26



OVERALL SYSTEM

Controi Mechanism

Control Mechanism T

LINE PRESSURE CONTROL N
TCM has various line pressure control characteristics to meet the
driving conditions.

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

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

LG
Normal Control
. . L. . NOATO01630101
‘R position The line pressure to throttle opening characteristics is set for suit- EC
} able cluich operation.
o _fv1 FE
§ r position
25
QX )
g | AT
—
Throttle opening —m
SATO03J M
Back-up Control (Engine brake)
. N . . . . NDATDO8SDIG2
Do *2" or “1 posttion If the selector lever is shifted to 2 position while driving in D, (O/D) SU
T ‘ or D, great driving force is applied to the clutch inside the trans-
. mission. Clutch operating pressure (line pressure) must be
g D2 or 41 increased to deal with this driving force. BR
o —» or
2 E position
Vehicle speed ——m E}S
SATO04)
No shifting During Shift Change . , NDATGO18S0T03 T
T A The line pressure is temporarily reduced corresponding to a
. change in engine torque when shifting gears (that is, when the shift
7 solenoid valve is switched for clutch operation) to reduce shifting a
g g shock.
g = When shifting
ax (1> 2 shift) 516
Throttle opening ——» Eﬂ_—,
SATOD5J
At Low Fluid Temperature (DX
NDATODIESG104

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

AT-27 689



Control Mechanism (Cont'd)

OVERALL SYSTEM

Line pressure
(under normal conditicns)
|~
’
[
— I .
g i/ Lina pressure corrected
(0]
5 o (at low temperature)
@ E
[ A%
L5
ox
Eg
—
Throttle opening —— -
SATODG)
~10°C (14°F)
.’§
o Normal temperature
3 o
m &
29
g2
L o
58
Throtlla opening —
SAT007J
Pilot pressure
TCM —1
D!:IOFF
———— !
Te shift valve
% Drain
Shift solencid valve ==
SAT008J

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

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

temperature.

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

formance and fuel economy.

Control of Shift Solenoid Valves A and B

NDATA01650201

- The TCM activates shift solenoid valves A and B accordin'_:iJ to sig-

nals from the throtile position sensor and revelution sensor to
select the optimum gear position on the basis of the shift schedule

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

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

‘Relation between shift solencid valves A and B and gear positions

Gear position
Shift solenoid valve .
D,, 2,, 1, Dy, 2, 1, D, D, (O/D) N-P
A ON (Closed) OFF {Open} OFF (Open}) ON (Closed} ON (Closed)
ON (Closed) ON (Closed) OFF (Cpen) QFF (Open) ON (Closed)
AT-28
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OVERALL SYSTEM

Control Mechanism (Cont'd)

Control of Shift Valves A and B

NDATOO1656202

Inactivated state

[ s

e
o

/Shlft valve B

x
Filot pressure

\-Shifi solenoid valve B OFF

Drain

Activated state
Shift valve B

N I~ Spring

Spring

x \ =
Shift solenvid valve B ON

SATO09J

Pilot pressure
Filter

\\\Q

e ]

To torgue
converter

?f

|;I

clutch

control vaive 7

Wikt

TCM

Plunger

OFF

|

an
_
-

s ___|

Drain

valve

Torqua converter
clutch solenoid

SAT010J

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

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

LOCK-UP CONTROL I
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 pres-
sure signal which controls the lock-up piston.

Conditions for Lock-up Operation conmorscann
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 memoerized in the TCM, lock-up is performed.

Qverdrive conirol switch ON OFF
Selector lever D position
Gear position D, Dy

Vehicle speed sensor More than set value

Throttle. position sensor Less than set opening

Closed throttle position switch OFF
More than 40°C (104°F)

A/T fluid temperature sensor

Torque Converter Clutch Solenoid Valve Control

The torque converter clutch solenoid valve is controlled by the
TCM. The plunger closes the drain circuit during the OFF period,
and opens the circuit during the ON period. If the percentage of
OFF-time increases in one cycle, the pilot pressure drain time is
reduced and pilot pressure remains high.

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

Gl

A
[ER]
LG
EE
FE

AX
SU

BR

RA
SG
EL

D)
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Control Mechanism (Cont'd}

OVERALL SYSTEM

OFF-time INCREASING

olt pregsure
O LTI T T

Pllot pressure

-

Torque converter:
ciutch control
valve

:
ﬁ’ AEAITIIA L2 II:HII.’J"IJN
H

“relief vaive

High :

4 | l _

i | Amount of drain DECREASING

0.
4 o ! 1 NL
2 & Lock-up I Pilot pressure HIGH
Eg released I Lock-up v
Bg ! ":>applied Lock-up RELEASING
i Ko Slip

v |
tow ! .

High-+«— Targue converter cluich g Low
solenoid valve off-time ratio (%)
SATO11d
Torque Converter Clutch Control Valve Operation
NODATO01650303
Lock-up released Lock-up applied

Toraue cChamber A . T i

G?"":"t‘" Chamber B Ol pump c%rr?vl::rter e ChaMbEr B Qil pump

elute z cluteh Ty,

Convertor pson [ Toraue comertey

Torqua converter
clutch solennid

Torque converier
cluich solenoid

: 1 “-Pilot pressure
/|
F el y

—1 D

X
Torque converter
clutch control valve

Torque converter

Torque converter s
relief valve AAT155A

Lock-up released

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

Lock-up applied

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

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE

CONTROL) NOATOR16504
Forward one-way clutch is used to reduce shifting shocks in down-
shifting operations. This clutch transmits engine torque to the
wheels. However, drive force from the wheels is not transmitted to
the engine because the one-way clutch rotates idle. This means the
engine brake is not effective.

The overrun clutch operates when the engine brake is needed.

Overrun Clutch Operating Conditions

NDATD076504071

Gear position Throtlle opening

D position D,. D,, D; gear position

: Less than 3/16
2 position 2y, 22 gear position
1 position 1,, 15 gear position At any position
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Control Mechanism (Cont'd)

FUNCTION OF CONTROL VALVES

D position 2 position 1 position
16/16
) BT i t % @l
22 22 '
gg 23 g% /4
g2 D D E g /2"—2 / = /“ MIA
3Nne L T, \ I‘
0 Vehicle speed —» \ Vehicle speed—» Vehicle speed—m EM
Qvarrun ciutch Overrun clutch Overrun clutch
engages engages engages SATG14) IL@
] Overrun Clutch Solenoid Valve Control
Filot pressure \ \ . NDATO01650402
TCM The overrun clutch solenoid valve is operated by an ON-OFF sig- Ee
” nal transmitted by the TCM to provide overrun cluich control
7 {engine brake control).
When this solenoid valve is ON, the pilot pressure drain port g
closes. When It Is OFF, the drain port opens.
o OfFF During the solenoid valve ON pilot pressure is applied to the end
face of the overrun clutch control valve.
To overrun clutch
control valve %
// Overrun clutch =
solencid vaive SATO15J M
Line prassurs (1 postion Overrun Clutch Control Valve Operation R
| - Overrun clutch When the solenoid valve is ON, pilot pressure is applied to the sU
reducing valve overrun clutch control valve. This pushes up the overrun clutch
) control vaive. The line pressure is then shut off so that the clutch
=—tne | does not engage. BR
_ er:nd 1 | When the solenoid valve is OFF, pilot pressure is not generated.
X « positions) At this point, the overrun clutch control valve moves downward by
) spring force. As a result, overrun cluich operation pressure is pro- 8T
vide: e overrun clutch reducing valve. This causes the over-
T e ided by th lutch reducing valve. Thi th
oran P run clutch to engage.
clutch %r_— In the 1 position, the overrun clutch control valve remains pushed RS
Overrun J T down so that the overrun clutch is engaged at all times.
cluich
cantrol L. T
valve
Pilot pressure ToM MA
ON OFF
_ _] 1 '_EI 8G
Lllf 3 1—
Overrun clutch
Drain solencid valve ElL'
SAT016J
Control Valve o D)4

NDATOO17801

Valve name

Function

Pressure regulator valve, plug and slesve

plug

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 (3|gnal pressure) which controls optimum line pressure for

all driving conditions.
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Control Valve (Cont'd)

OVERALL SYSTEM

Valve name

Function

Pilot valve

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

Accumulator control valve

Regutates accumulator backpressure to pressute 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 sclenoid vaive
A to meet driving conditions (vehicle speed, throitle opening, etc.).

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

Shift valve B

Simultanecusly switches three oil circuits using output pressure of shift solencid valve
B in relation to driving conditions (vehicle speed, throtife opening, etc.).

Provides automatic downshifting and up-shifting (15t — 2nd — 3rd — 4th gears/4th
-» 3rd — 2nd — 1s1 gears) in combination with shift valve A.

Qverrun clutch control valve

Switches hydraulic circuits to prevent engagement of the overrun ciutch simulta-
neousty with application of the brake band in D,. (Interlocking oceurs if the overrun
clutch engages during D,,.}

“1” 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 positions, line pressure acts on the overrun ¢lutch reducing valve to
increase the pressure-regulating point, with resuitant engine brake capability.

Torque converter relief valve

Prevents an excessive rise in torque converter pressure,

Torque converter ciutch control valve, plug
and sleeve

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

system.

1-2 accumulator valve and piston

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

Introduction

Introduction woaroers

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

The first is the emission-related on board diagnostic system (OBD-1l) performed by the TCM (transmission Gl
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 MA
stored in the TCM memory. The detected items are overtapped with OBD-Il self-diagnostic items. For detail,

refer to AT-48. EM
OBD-}l Function for A/T System i

The ECM provides emission-related on board diagnostic (OBD-11) functions for the A/T system. One function LG
is to receive a signal from the TCM used with OBD-related parts of the A/T system. The signal is sent to the
ECM when a malfunction occurs in the corresponding OBD-related part. The other function is to indicate a
diagnostic result by means of the MIL {malfunction indicator lamp) on the instrument panel. Sensors, switches EG

and solenoid valves are used as sensing elements.
The MIL automatically illuminates in One or Two Trip Detection Logic when a malfunction is sensed in rela-

tion to A/T system pants. EE
One or Two Trip Detection Logic of OBD-II

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

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

the MIL will illuminate. — Second Trip

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

One trip detection Two frip detection ST

Shift solenocid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTC: PO755 (1201} X RS

Throttle position sensor or switch — DTC: P1705 (1208) X
Except above "X BT

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

OBD-ll Diagnostic Trouble Code (DTC) o g0

HOW TO READ DTC AND 1ST TRIP DTC —

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

1. (& No Tools) The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il 5[
(Self-Diagnostic 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. P

2. {® With CONSULT or @ GST) CONSULT or GST (Generic Scan Tool) Examples: P0705, P0710, P0720,
PO725, etc.

These DTCs are prescribed by SAE J2012.
(CONSULT also displays the maifunctioning component or system.)

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

e Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction.
However, in case of the Mode il and GST they do not indicate whether the malfunction is still
occurring or occurred in the past and returned to normal.

CONSULT can identify them as shown below. Therefore, using CONSULT (if available) is recom-
mended.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-if Diagnostic Trouble Code (DTC) (Cont'd)

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

- |l serecTsYSTEM
[ ENGINE
|
l
L
l

NRAN

SEF895K]

If the DTG is being detected currently; the time data will be “0”.

W SELF-DIAG RESULTS [ |

FAILURE DETECTED TIME
PNP SW/CIRC 0
[PO70%]

| ERASE || PRINT ][ FFdata |
AATSATA

If a 1st trip DTC is stored in the ECM, the time data will be “[11]".

H SELF-DIAG RESULTSH D

FAILURE DETECTED TIME
PNP SW/CIRC [it]
[Po705]

[ERASE|| PRINT || FFdataISAT

364/

Freeze Frame Data and 1st Trip Freeze Frame Data N
The ECM has a memory function, which stores the driving condition such as fuel system status, calculated
load value, engine coolant temperature, short term fuel trim, long term fuel trim, engine speed and vehicle
speed at the moment the ECM detects a malfunction.

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

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated sach 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 foi-
lowing priorities to update the data.

AT-34



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-Ii Diagnostic Trouble Code (DTC) (CGont'd)

Priority tems
1 Freeze frame data Misfire — DTC: P030C - P0306 {0701, 0603 - 0608) Gl
Fuel Injection System Function — DTC: PO171 (115), PO172 (114}, PO174 (0209), PO175
(0210)
2 Except the above items (Includes A/T related items) MA
3 1st trip freeze frame data
ElM
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 N LG
The diagnostic trouble code can be erased by CONSULT, GST or ECM DIAGNOSTIC TEST MODE as
described following. EG

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 FE

selector on the ECM.

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

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

DIAGNOSTIC SYSTEM DESCRIPTION?).

@ HOW TO ERASE DTC (WITH CONSULT)

1.

Nookon

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

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

AX

sU

NDATOD21503

If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at least 5 §T

seconds and then turn it ON (engine stopped) again.

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

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

Touch “SELF-DIAG RESULTS".

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

AT-35
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-iI Diagnostic Trouble Code (DTC) (Cont'd)

How to erase DTC (With CONSULT)

1.

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

fln  sELECT SYSTEM | |[lm  seecTpiacmobe [ W sELF-DIAG RESULTS L [
ENGINE [ SELF-DIAG RESULTS | | FAILURE DETECTED
AT | DATA MONITOR SHIFT SOLENGIDNV A

|
|
|
|
I
I
l

|
| |
| |:> [ TC WORK SUPPORT | |:>
| | TCM PART NUMBER |
|  Lg
| | | [ ERASE]|[ PRINT || FFdata |
2. Turn CONSULT “ON’, and touch 3. Touch "SELF-DIAG RESULTS". 4, Touch "ERASE". (The DTC in the
ST TCM will be erased.)
Touch Touch
FI."BACK’. < | sgacke, <:
[l seLecT sysTem ] |[lm  seLecToiaamope [ M SELF-DIAG RESULTS Bl []
| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
| AT | [ SELF-DIAG RESULTS | SFT SOL A/GIRC 0
..... [PO750]
| ] [::> [ pata MoNITOR = I |:>
| | [ AcTIVE TEST |
| | [ DTC CONFIRMATION | m
| | [ ECM PART NUMBER | [ERASE|| PRINT ][ FFdata

5.

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

SAT382J
@ HOW TO ERASE DTC (WITH GST) onTonrSon
If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once. Wait at least 5
seconds and then turn it ON (engine stopped) again.
2. Perform “OBD-Il SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-46. (The engine warm-up
step can be skipped when performing the diagnosis only to erase the DTC.)
3. Select Mode 4 with Generic Scan Tool (GST). For details, refer to EC section [*Generic Scan Tool (GST)",

HOW TO ERASE DTC (NO TOOLS)
1.

2,

3.

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

NDATO0Z21505

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

Perform “TCM SELF-DIAGNOSTIC PROCEDURE (NO TOOLS)". Refer to AT-46. (The engine warm-up
step can be skipped when performing the diagnosis only to erase the DTC.)

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

Malfunction Indicator Lamp (MIL)

i
\\SERWCE/

= ENGINE "

/ SOON
YO

SAT964|

Malfunction Indicator Lamp (MIL)

1.

The malfunction indicator lamp will light up when the igg??ingri
switch is tumed ON without the engine running. This is for
checking the lamp.

If the malfunction indicator lamp does not light up, refer to EL
section (“Warning Lamps/System Description”, “WARNING
LAMPS AND CHIME™).

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

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

If the lamp remains on, the on board diagnostic system has
detected -an emission-related (OBD-II) malfunction. For detail,
refer to EC section ("ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION?).

CONSULT

After performing “SELF-DIAGNOSTIC PROCEDURE (WITH CON-
SULT)” (AT-38), place check marks for results on the “Diagnostic
Worksheet”, AT-53. Reference pages are provide following the
items.

NOTICE:

1)

2)

3)

4)

NDATO02D

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

Check for time difference between actual shift timing and the
CONSULT display. [f the difference is noticeable, mechanical
parts {except solenoids, sensors, etc.) may be malfunctioning.
Check mechanical parts using applicable diagnostic proce-
dures.

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

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 displayed upon completion of
shifting (which is computed by TCM).

Additional CONSULT information can be found in the Opera-
tion Manual supplied with the CONSULT unit.

@l

MA

ER

LG

E@

FE

BR

ST

RS

BT

A

5@

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

[l seLecTsvsTEM

ENGINE
AT

|
!
|
|
|
|
|

SAT038J

l SELF-DIAG RESULTS D

FAILURE DETECTED
THROTTLE POSI SEN

|[ERASE|| PRINT ||FFdata]

® SELF-DIAGNOSTIC PROCEDURE (WITH CONSULT) |

Turn on CONSULT and touch “ENGINE" for OBD-il detected

If A/T is not displayed, check TCM power supply and ground
If result is NG, refer to EL section

1.
items or touch “A/T” for TCM self-diagnosis.
circuit. Refer to AT-85.
(“POWER SUPPLY ROUTING").

2. Touch “SELF-DIAG RESULTS".

Display shows malfunction experienced since the last erasing
operation.

CONSULT performs REAL-TIME SELF-DIAGNOSIS.

Also, any malfunction detected while in this mode will be dis-
played at real time.

SAT416J
SELF-DIAGNOSTIC RESULT TEST MODE
NDATODZ23503
TCM self-diagnosis OBD-lI (DTC)
Detected items
{Screen terms for CONSULT, “SELF-DIAG ,
RESULTS” test mode) | 87 =
Malfunction is detected when ... . Available by
Available by malkfunction
O/D OFF - .
indicator lamp or é&dgﬁgr Iamggl,\l
HA/T!! I‘ENGINE” “ | ” On -
AT on CONSULT SULT or GST
Park/neutral position (PNP) switch circuit TCM does not receive the correct
voitage signai (based on the gear — P0O705
— PNP SW/CIRC position) from the switch.
Revolution sensor
TCM does not receive the proper X PO720
VHCL SPEED SEN.AT | VEH SPD SEN/ voltage signal from the sensor.
CIR AT
Vehicle speed sensor {Meter)
TCM does not receive the proper X _
VHCL SPEED _ voltage signal from the sensor.
SEN-MTR
A/T 1st gear function AST cannot be shifted ta the 1st
AT 18T GR gear posifion even if electrical — P0731™1
- FNCTN gircuit is good.
AT 2nd gear function AT cannot be shifted to the 2nd
AT 2ND GR gear position even if electrical —_— PO732*1
- FNCTN gircuit is good.
A/T 3rd gear function AT cannot be shifted to the 3rd
AT 3AD GR gear position even if electrical -— P0733*1
- FNCTN ¢ircuit is good.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
TCM seli-diagnosis OBD-Il (DTC)
Detected items i @l
{Screen terms for CONSULT, “SELF-DIAG
RESULTS” test mode) THE
Malfunction is detected when ... . Available by
Available by ’ A
O/D OFF malfunction _
indicator lamp or Indicator lamp*2,
“AT “ENGINE” wn P “ENGINE” on CON- _
AT on CONSULT SULT or GST EM
AT 4th gear function e AT cannot be shifted to the 4th
: AT 4TH GR gear position even if electrical — P0734*1 LG
— FNCTN circuit is good.
AT TGC 8/V function (lock-up) EG
¢ A/T cannot perform lock-up even _ " Po744™
_ A/T TCC S/V if electrical circuit is good.
FNCTN
_ FE
Shift solenoid valve A o TCM detects an improper voltage
drop when it tries to operate the X P0750
SHIFT SOLENCID/V A | SFT SOL A/CIRC solenoid valve.
Shift solencid valve B ¢ TCM detects an improper voltage .
drop when it tries to operate the X PO755
SHIFT SOLENOID/V B | SFT SOL B/CIRC solenoid valve.
Overrun cluich solenoid valve & TCM detects an improper voltage
OVERRUN CLUTCH O/R CLUCH SOL/ drop w‘hen it tries to operate the X P1760 55U
SV CIRC solenoid valve.
T/C clutch solenoid valve ¢ TCM detects an improper voltage BR
‘ drop when it tries to operate the X PO740
T/C CLUTCH SOV E?:CSOLENO]D, solenoid valve.
- . 8T
Line pressure solenoid valve o TCM detects an improper voltage
L/PRESS SOL/ drop when it tries to operate the X PO745
LINE PRESSURE S/V GRC sclenoid valve. RS
Throttle position sensor . .
Throttie position switch & TCM receives an excessively low X P1705 BT
or high voltage from the sensor.
THROTTLE POSI SEN | TP SEN/CIRC A/T
Engine spsed signal « TCM does not receive the proper X PO725 HA
ENGINE SPEED SIG Voltage signal from the ECM.
A/T fluid temperature sensor 8G
e TCM receives an excessively low X PO710
BATT/FLUID TEMP ATF TEMP SEN/ or high voltage from the sensor.
SEN CIRC EL
TCM (RAM) TCM memery (RAM} is malfunction- _ _
CONTROL UNIT (RAM) — ng D)
TCM (ROM) ' TCM memory {ROM) is malfunction- . .
CONTROL UNIT (ROM) — ing
Initial start e This is not a malfunction mes-
sage (Whenever shutting oft a X _
powser supply to the TCM, this
INITIAL START - message appears on the screen.)
AT-39
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Detected items

{Screen terms for CONSULT, “SELF-DIAG

RESULTS” test mode)

Malfunction is detected when ...

indicator lamp or

TCM self-diagnosis OBD-ll (DTC)
Available by ﬁ:’;ﬂj:ﬁi:r‘l’
Q/D OFF

indicator lamp™2,

“p " “ENGINE” e “ENGINE” on CON-
AT on CONSULT SULT or GST
No failure
{NO SELF DIAGNOSTIC FAILURE INDiI- .
CATED FURTHER TESTING MAY BE o No failure has been detected. X X
REQUIRED**)
X: Applicable
- Not applicable
*1: These malfunctions cannot be displayed by MIL [ if another malfunction is assigned to MIL.
*2: Refer to EC section [“Malfunction Indicator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
DATA MONITOR MODE (A/T)
NDATO023504
Monitor item
ltem Display ECU Main sig- Description Remarks
input sig- nals
nals
Vehicle speed sensor 1 VHCL/S SE-A/T s Vehicle speed computed | When racing engine in N or
(A/T) [km/h] or [mph] X . from signal of revolution | P with vehicle stationary,
(Revolution sensor) sensor is displayed. CONSULT data may not
indicate O km/h (0 mph).
Vehicle speed sensor 2 VHCL/S SE-MTR Vehicle speed computed | Vehicle speed display may
{Meter) [km/h] or [mph] from signal of vehicle not be accurate under
X . speed sensor is dis- approx. 10 kmv/h (6 mph). It
played. may not indicate 0 km/h (0
mph) when vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN Throttle position sensor
v] X — signal veltage is dis-
played.
AT fluid temperature sen- | FLUID TEMP SE A/T fluid temperature
sor V] sensor signal voltage is
X — displayed.
Signal voltage lowers as
fluid temperature riges.
Battery voltage BATTERY VOLT X . Source voltage of TCM is
v displayed.
Engine speed ENGINE SPEED Engine speed, computed | Engine spsed display may
[rpm] from engine speed not be accurate under
X X signal, is displayed. approx. 800 rom. it may not
indicate O rpm even when
engine is not running.
Overdrive control switch OVERDRIVE SW ON/OFF state computed
[ON/OFF] X — from signal of overdrive
control SW is displayed.
Park/neutral position (PNP) | F/N POSI SW ON/OFF state computed
switch [ON/OFF] X —_ from signal of P/N posi-
tion SW is displayed.
AT-40



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitor item
ltem Display ECU | \1ain sig- Description Remarks
input sig- nals
nals
R position switch R POSITION SW ON/CFF state computed
[GN/OFF] X - — from signal of R position
SW is displayed.
D position switch D POSITION SW ON/OFF state computed
[ON/OFF] X — from signal of D position
SW is displayed.
2 postiion switch 2 POSITION SW ON/OFF status, com-
[ON/OFF] X _ puted from signal of 2
position SW, is dis-
played.
1 position switch 1 POSITION SW ON/OFF.status, com-
[ON/OFF] X . puted from signal of 1
position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE Status of ASCD cruise e This is displayed even
[ON/CFF] signal is displayed. when no ASCD is
X —_ ON ... Cruising state mounted.
OFF ... Normal running
state
ASCD OD cut signal ASCD.OD CUT Status of ASCD OD e This is displayed even
[ON/OFF] release signal is dis- when no ASCD is
X — played. mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW ON/OFF status, com- e This is displayed even
[ON/OFF] X — puted from signal of kick- | when no kickdown switch
down SW, is displayed. is equipped.
Closed throttle position CLOSED ON/OFF status, com-
switch THL/SW X . puted from signal of
[ON/OFF] clossd throttle position
SW, is displayed.
Wide open throttle position | W/O THRL/P-SW ON/OFF slatus, com-
switch [ON/QFF] X _ puted from signal of wide
open throtle position
SW, is displayed.
Gear position GEAR Gear position data used
— X for computation by TCM,
is displayed.
Selector lever position SLCT LVR POSI Selector lever position o A specific value used for
_ X data, used for computa- control is displayed if fail-
tion by TCM, is dis- safe is activated due to
played. error.
Vehicle speed VEHICLE SPEED Vehicle speed data, used
[kemvh] or [mph] — X for computation by TCM,
is displayed.
Throttle position THROTTLE POSI Throttle position data, » A specific value used for
/8] . X used for computation by contro! i displayed if fail-
TCM, is displayed. safe is activated due to
error.
AT-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitor item
Jtem Display ECU [ vain sig- Description Remarks
input sig- nals
nals
Line pressure duty LINE PRES DTY » Control value of line
[%] . pressure solencid valve,
— X computed by TCM from
each input signal, is dis-
played.
Torque converter clutch TCC S/V DUTY e Control value of torque
solenoid valve duty [%e] converter clutch solenoid
— X valve, computed by TCM
from each input signal, is
displayed.
Shift solenoid valve A SHIFT S/V A e Control value of shift Control value of solenoid is
[ON/OFF] . X solenoid valve A, com- displayed even if solenoid
puted by TCM from each | circuit is disconnected.
input signal, is displayed. { The OFF signal is dis-
- - - played if sclenoid circuit is
Shift solencid valve B SHIFT S/VB o Controf value of shift shorted.
[ON/OFF] _ X sclenoid valve B, com-
puted by TCM from each
input signal, is displayed.
Overrun clutch solenoid OVERRUN/C SV « Control value of overrun
valve [ON/OFF1 clutch solencid valve
— X computed by TCM from
each input signal is dis-
played.
Self-diagnosis display lamp | SELF-D DP LMP « Control status of QO/D
{O/D OFF indicator lamp) | [ON/OFF] — X OFF indicator tamp is
' displayed.

X: Applicable
—: Not applicable

Data link connector
T {DLC) for CONSULT

N

SN

ARS292
NI_SSAN
CONSULT
[
dlh.
START
[__SUB MODE |
SEF3921

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. Tum ignition switch ON.
4. Touch “START".

AT-42
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SATO76I

W 2ND GR FNCTN Po732 i L
OUT OF CONDITION

moror—zz=z MONITOR ==o—==-c=:
GEAR 1
VEHICLE SPEED Okmvh
THROTTLE POSI 0.0/8
TCC 5/ DUTY 4%

SATO77I

CONSULT (Cont'd)
5. Touch “A/T".
(M SELECT SYSTEM B
[ ENGINE . ] cl
| = | A
l |
| | EM
SATE74H : LG
6. Touch “DTC WORK SUPPORT".
[A seectoiagmoe [ 0
[ sELF-DIAG RESULTS |
DATA MONITOR
| — e
[ bTC work suPPORT |
[ Tom PART NUMBER |
SAT384.J M
7. Touch select item menu (1ST, 2ND, etc.).
[/\ SELECT ITEM | SU
| 15T GR FNCTN P0731 |
| 2ND GR FNCTN Po732 | B
[ 3RD @R FNCTN Po733 |
| 4TH GR FNGTN PO734 | &F
[ TcC sV ENCTN Po744 B
I | RS
SATY75I
8. Touch “START".
W 2ND GR ENCTN Po7a2 il [ 8T
THIS SUPPORT FUNCTION
IS FOR HA
DTC PO732.
SEE THE SERVICE MANUAL
ABOUT THE DRIVING se
CONDBITION FOR THIS
DIAGNOSIS.
[ EXIT || START | EL

9. Perform driving test according to “DTC CONFIRMATION PRO- D

CEDURE” in “TROUBLE DIAGNOSIS FOR DTC".

AT-43
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

‘CONSULT (Cont'd)

B 2ND GR FNCTN Po7az I L

======r~== MONITOR z=zzm=zzz=o
GEAR 2
VEHICLE SPEED 50km/h
THROTTLE POSI 8.0/8
TCC 8NV DUTY 4%

SAT978|

B 2ND GR FNCTN Po732 l |:|

STOP
VEHICLE

SATI7SI

W 2ND GR FNCTN Po732 D
COMPLETED
B resuLts A

serr QI ers

[ END || PRINT |

SATI80I

W 2ND GR FNCTN Po732 il [
DRIVE VHCL IN D RANGE
SHIFTING 1+ 243-4 UNDER
NORMAL ACCELERATION.

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

SATO81I

W 2ND GR FNCTN Po732 ll []
DRIVE VHCL IN D RANGE
SHIFTING 1+ 24344 LINDER
NORMAL ACCELERATION.

DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
=========x MONITOR s=z5======
ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okr/h

YES ]| NO

SATO82I

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

10. Stop vehicle. If “NG” appears on the screen, matfunction may
exist. Go to “DIAGNOST!IC PROCEDURE”.

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

12. Touch “YES” or “NO”.

AT-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

13. CONSULT procedure ended.

B 2ND GR ENCTN Po7az il If “NG” appears on the screen, a malfunction may exist. Go to
“‘DIAGNOSTIC PROCEDURE”. @l
COMPLETED :
BRESULTS .
_ A
*xx%x  QOK  kkxax
| Ell
[ END |[ PRINT |
SATS83I L@
1 2ND GR FNCTN Po7az il L] EC
COMPLETED
M RESULTS B FE

* ok %

* %k ¥k

END || PRINT |

SAT9801

DTC WORK SUPPORT MODE

NDAT0023508

S

DTC work support item

Description

Check item

18T GR FNCTN P0731

Following items for “A/T 1st gear function {P0731)” can be con-

firmed.

¢ Seif-diagnosis status (whether the diagnosis is being con-
ducted or not)

¢ Self-diagnosis result (OK or NG)

Shift sclenoid valve A
Shift solenoid valve B
Each clutch

Hydraulic control circuit

BR.

ST

2ND GR FNCTN P0732

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

firmed.

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

o Self-diagnosis result (OK or NG)

Shift solenoid valve B
Each clutch

e Hydraulic control circuit

RS

BT

3RD GR FNCTN P0733

Following iterns for “A/T 3rd gear function {P0733)" can be con-

firmed.

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

¢ Self-diagnosis result (OK or NG)

Shift sclencid valve A
Each clutch
Hydraulic control circuit

HA

S @

4TH GR FNCTN P0734

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

firmed.

s Self-diagnosis status (whether the diagnosis is bsing con-
ducted or not)

¢ Self-diagnosis result (OK or NG}

L N BN B BN BN J

Shift solenoid vaive A

Shift solencid vaive B
Overrun clutch solencid valve
Line pressure solencid valve
Each clutch

Hydraulic control circuit

EL

TCC 8/ FNCTN P0744

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

firmed.

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

e Self-diagnosis result {OK or NG)

Torgue converter clutch sole-
noid vaive

e Each clutch

Hydraulic control circuit

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT

Diagnostic Procedure Without CONSULT
@ OBD-ll SELF-DIAGNOSTIC PROCEDURE (WITH GST)

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

@ OBD-Nl SELF-DIAGNOSTIC PROCEDURE (NO

TOOLS) NDATO215502
Refer to EC section [“Malfunction Indicator Lamp (MIL)", “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

@ TCM SELF-DIAGNOSTIC PROCEDURE (NO TOOLS

NDATOZ18503

1 CHECK O/D OFF INDICATOR LAMP

2 IJUDGEMENT PROCEDURE STEP 1

temperature.

. Wait 5 seconds.

[ V]

onds?

1. Move selector lever to P position.
Start engine and warm it up to normal engine operating 2. Turn ignition switch to ACC position.

2. Turn ignition switch to OFF position.

. Turn ignition switch to ON pesition.
(Do not start engine.}

5. Does O/D OFF indicator lamp come on for about 2 sec-

lojo|oaln

A FUELDOOR  UNLEADED FUEL ONLY

1. Turn ignition switch to OFF position.

3. Move selector lever from P fo D position.

AAT156A
4. Turn ignition swifch to ON position.
{Do not start engine.)

SATA2HF 5. Depress and hald overdrive control switch in OFF position

(the O/D OFF indicator Jamp will be ON) until directed to
release the swilch. (if O/D OFF indicator lamp does not
come on, refer to “/UDGEMENT PROCEDURE STEP 3
and 4" on AT-47).

woz21) e[@E] [E[ED
O/D OFF indicator lamp _/ AATI44A OFF
Holding
Yes or No
Yes > GO TO 2. AAT156A
No » Stop procedure. Perform “1. O/D OFF 6. Turn ignition switch to OFF position.

Indicator Lamp Does Not Come On”,

AT-194 before proceeding.

7. Turn ignition switch to ON position (Do net start engine.)
8. Release the overdrive control switch {the O/D OFF indicator
lamp will be OFF).

2. Wait 2 seconds.

» [coTO3,

'AT-46



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Procedure Without CONSULT (Cont'd)

3 JUDGEMENT PROCEDURE STEP 2

4 JUDGEMENT PROCEDURE STEP 3

1. Move selector lever to 2 position.

Holding

AAT157A
2. Depress and release overdrive control switch in ON position
until next step is completed (the /D OFF indicator lamp
will be ON).

Holding

AAT157A
3. Depress and hold the overdrive contral switch (the O/D
OFF indicator lamp will be OFF) untii directed to release the
switch.

p |GCTOA4.

1. Move selector lever fo 1 position.
2. Release the overdrive control switch.

Press and
release
twice
then hold

AAT1EBA

3. Depress and release the overdrive controf switch (the O/D
OFF indicator lamp will be 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 O/D
OFF indicator lamp will be ON) until directed to release the
switch.

MA

EM

LG

EG

SU
Press and BR
release
twice
then hold
ST
AAT158A
RS
» |GoTOs.
BT
5 JUDGEMENT PROCEDURE STEP 4
1. Depress accelerator pedal fully and releass it.
2. Release the overdrive control switch (the O/D OFF indicator | [H]/A
lamp will begin to flash ON and CFF).
§C
Accelerator pedal
N \
< EL
IDX
N
Depress Release
SATSB1F
p |GOTOEB.

AT-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT (Cont'd)

6 CHECK SELF-DIAGNOSTIC CODE

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAGNOSIS CODE, AT-48.

aame ©

M FUELDDOR  UNLEADED FUEL ONLY

= -E] *Zﬁ-'- &)

O/D OFF indicator lamp -/

2:0 0ln|oin

AAT344A

» | DIAGNOSIS END

JUDGEMENT OF SELF-DIAGNOSIS CODE

NDATOZ16504

O/D OFF indicator lamp:

All judgement flickers are the same.

N A
18 )=
EEanny
Self diagnosis
start
Start signat 10 judgement flickers
- TIREITIT " Lign
1 ”J 1- Shade
t ‘ 1z :la Lhitaltats bata ta

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

2nd judgement flicker is longer than others,

NS
on 1=
_OFF_|=
~ 7NN

SAT439F
Vehicle speed sensor circuit is short-circuited or disconnected.
= Go to VEHICLE SPEED SENSOR-MTR, AT-185.

1st judgement flicker is longer than others.

T
’—/ £ =

SAT437F
Revolution sensor circuit is short-circuited or disconnected.

= Go to VEHICLE SPEED SENSOR-A/T {REVOLUTION SEN-
SOR) {DTC: 1102}, AT-103.

3rd judgement flicker is longer than others.

- Light

_ I] ” || i--Shade
SAT441F

Throttle position sensor circuit is short-circuited or disconnected.
= Go to THROTTLE POSITION SENSOR (DTC: 1208), AT-
167.

AT-48



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
' Diagnostic Procedure Without CONSULT {Cont'd)

©O/D OFF indicator lamp:

4th judgement flicker is longer than others.

~ N s

Self-diagnosis
start

[

-r - - Light
M_ Shade
SAT443F

Shift solenoid valve A circuit is short-circuited or disconnected.
= (o to SHIFT SOLENOID VALVE A (DTC: 1108), AT-157.

7th judgement flicker is longer than others.

b

rop 1=
~| o |5

P

SAT449F
Torque converter clutch solenoid valve circuit fs short-circuited

or disconnected.
= Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE

(DTC: 1204), AT-139.

MA

ERM

LG

EG

FE

5th judgement flicker is longer than others.

NV s
THE
-

TSN

- _ . Light

-8hade

. SAT445F
Shift solencid valve B circuit is short-circuited or disconnected.
= Go to SHIFT SOLENCID VALVE B (DTC: 1201), AT-162.

8th judgement flicker is longer than others.

start

-~ - Light
JMM. Shade
SAT451F

A/T fluid temperature sensor is disconnected or TCM power

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

POWER SOURCE, AT-179.

ST

6th judgement flicker is longer than others.

s
y

Te&
o anee

——- Light

—— ]

{ Shade

(L

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

nected.
= Go to OVERRUN CLUTCH SOLENOID VALVE (DTC:

9th judgement flicker is longer than others.

-, \ [ s
TeF
e araneS

[, ...

SATAS3F

Engine speed signal circuit is short-circuited or disconnected.
= Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-108.

1203), AT-174.

RS

BT

AT-49
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ON BOARD DIAGNOSTIC
Diagnostic Procedure Without CONSULT (Cont'd)

SYSTEM DESCRIPTION

O/D OFF indicator lamp:

10th judgement flicker is longer than others.

SIS
— OFF :\“*
AN
- — - -m e - —— Light
- - Shade
SAT455F

Line pressure sclencid valve circuit is short-circuited or discon-

nected. .
= Gio to LINE PRESSURE SOLENOID VALVE (DTC: 1205)

AT-152,

Lamp comes on.

~ -
I8
OFF
LA
Self diagnosis
Start
4 Light
—————————————————— Shade
SAT367J

Park/neutral position (PNP} switch, overdrive control switch or
throttle position switch circuit is disconnected or TCM is dam-
aged.

= Go to 21. TCM Self-dlagnosis Does Not Activate (Park/
neutral position {(PNP), Overdrive Control and Throttle Posi-
tlon Switch Circuit Checks), AT-222.

Flickers as shown below.

Ny Vi s
T8 F
Paanee

SAT457F

Battery power is fow.
Battery has been disconnected for a long time.

Battery is connected conversely.

(When reconnecting TCM connectors. — This is not a problem.}

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

AT-50
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TROUBLE DIAGNOSIS — INTRODUCTION

Introduction

Sensors

AAT473A

SATE32I

SEF234G

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

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

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

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

A visual check only, may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow”. Refer to AT-55.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “DIAGNOSITC WORKSHEET”
like the example (AT-52) should be used.

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

Also check related Service bulletins for information.

A

EM

LG

EG

FE

SU

BR

ST

RS

BT

8C

EL

AT-51 113



714

TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd)

DIAGNOSTIC WORKSHEET A
Information from Customer
NDATOO2880101
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. model Engine Mileage
Incident Date Manuf. Date In Service Date

Fraquency

1 Continuous [ intermittent { times a day)

Symptoms

O Vehicle does not move. (O Any position O Particular position)

O No up-shift (O 1st—» 2nd D2nd — 3rd O 3rd — O/D)

J No down-shit {O0O/MD — 3rd O3rd— 2nd 0O 2nd — 1sf)

O Lockup malfunction

O Shift point too high or too low.

O Shift shock or slip (ON— D [ Lockup [J Any drive position)

[0 Noise or vibration

O No kickdown

O No pattern select

O Others
( )

O/D OFF indicator lamp

Blinks for about 8 seconds.

0O Continuously lit O Not lit
Malfunction indicator famp (MIL} [ O Continuously lit O Not lit
AT-52



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd)

Diagnostic Worksheet

=NDATO02880102

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

AT-6

O CHECK A/T FLUID

AT-57

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

MA

O Perform STALL TEST and PRESSURE TEST.

AT-57,61

O Stall test — Mark possible damaged components/others.

O Torque converter one-way clutch O Low & reverse brake
O Reverse clutch O Low one-way clutch

O Forward clutch O Engine

O Overrun clutch 1 Line pressure is low

brake band are OK

O Forward one-way clutch O Clutches and brakes except high clutch and

O Pressure test — Suspected parts:

EM

LG

EC

FE

O Perform all ROAD TEST and mark required proceduras.

AT-62

4-1, | Check betore engine is stared.

AT-63

O SELF-DIAGNOSTIC PROCEDURE - Mark detected items.

O Park/neutral position (PNP) switch, AT-91.

O AT fluid temperature sensor, AT-97.

O Vehicle speed sensor-A/T {Revolution sensor), AT-103.

[ Engine speed signal, AT-108.

O Torque converter clutch solenoid valve, AT-144.

O Line pressure solenoid valve, AT-152.

1 Shift solencid valve A, AT-157.

0O Shift sclencid valve B, AT-162.

O Throttle position sensor, AT-167.

0 Overrun cluich solenoid valve, AT-174.

O Park/neutral position (PNP), overdrive control and throttle position switches, AT-222.
O AT fluid temperature sensor and TGM power source, AT-179.
O Vehicle speed sensor-MTR, AT-185.

O Battery

O Others

S

BR

ST

RS

BT

4-2, | Check at idle

AT-63

O 1. O/D OFF Indicator Lamp Does Not Come On, AT-194.

0 2. Engine Cannot Be Started In P and N Position, AT-196.

O 3. In P Position, Vehicle Moves Forward or Backward When Pushed, AT-197.
J 4. In N Position, Vehicle Moves, AT-198.

0 5. Large Shock. N — R Position, AT-199.

0O 6. Vehicle Does Not Creep Backward In R Position, AT-201.

O 7. Vehicle Does Not Creep Forward In D, 2 or 1 Position, AT-203.

A

SC

AT-53

EL
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TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd)

4.

4-3.

Cruise test

AT-65

Part-1

AT-59

(1 8. Vehicle Cannot Be Started From D,, AT-205.

7 8. A/T Does Not Shift: D,— D, or Does Not Kickdown: D,— D,, AT-207.

1 10. A/T Does Not Shift: Dy,— D5, AT-209.

O 11. A/T Does Not Shift: D;—D,, AT-211.

O 12. A/T Does Not Perform Lock-up, AT-213.

0 13. A/T Does Not Hold Lock-up Condition, AT-214.

O 14. Lock-up Is Not Released, AT-215.

1 15. Engine Speed Does Not Retum To Idle (Light Braking D,— Dj), AT-216.

Part-2

AT-71

O 16. Vehicle Does Not Start From D,, AT-218.

O 9. A/T Does Not Shift: D,— D, or Does Not Kickdown: D,— D,, AT-207.
O 10. AT Does Not Shift: D,— Dy, AT-209.

O 11. A/T Boes Not Shift: D;—D,, AT-211.

Part-3

AT-72

O 17. A/T Does Not Shift: D,—D, When Overdrive Control Switch ON — OFF, AT-218.
[0 15. Engine Speed Does Not Return To Idle (Engine Brake In Dg), AT-216.

O 18. AT Does Not Shift: D;—2,, When Selector Lever D — 2 Position, AT-220.

1 15. Engine Speed Does Not Return To Idle (Engine Brake In 2,), AT-216.

[l 19. A/T Does Not Shift: 2,—1,, When Selector Lever 2 — 1 Position, AT-221.

[ 20. Vehicle Does Not Decelerate By Engine Brake, AT-222.

0 SELF-DIAGNQSTIC PROCEDURE — Mark detected items.

O Park/neutral position (PNP) switch, AT-91.

O A/T fluid temperature sensor, AT-97.

O Vehicle speed sensor-A/T (Revolution sensor), AT-103.

O Engine speed signal, AT-108.

O Torgue converter clutch solenoid vaive, AT-139.

O Line pressure solenoid valve, AT-152.

[1 Shift solenoid valve A, AT-161.

O Shift solencid valve B, AT-162.

O Throtile position sensor, AT-167.

1 Overrun clutch solenocid valve, AT-174.

OO Park/neutral position (PNP), overdrive control and throtile position switches, AT-222.
O A/T fluid temperature sensor and TCM power source, AT-179.
O Vehicle speed sensor-MTR, AT-185.

[] Battery

O Others

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

AT-38

O Perform all ROAD TEST and re-mark required procedures.

AT-682

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

DESCRIPTION"].

O DTC (PO731, 1103} A/T 1st gear function, AT-112.
O DTC (PO732, 1104) A/T 2nd gear function, AT-118.
O DTG (P0733, 1105) A/T 3rd gear function, AT-124.
O DTC (P0734, 1108) A/T 4th gear function, AT-130.
O DTC (P0744, 1107) A/T TCC S/ function (lock-up), AT-144.

EC section

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

parts.
Refer to the Sympiom Chart when you perform the procedures. (The chart alsc shows some other possible

symptoms and the component inspection orders.)

AT-74
AT-85

O Erase DTC from TCM and ECM memories.

AT-35

AT-54



TROUBLE DIAGNOSIS — INTRODUCTION

Work Fiow

Work Flow
NDATO027

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR al

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

or conditions for a customer complaint. A
Make good use of the two sheets provided, “Information from Customer” (AT-52) and “Diagnostic Worksheet”

(AT-58), to perform the best troubleshooting possible.
=Y

LG

EC

FE

SU

BR

ST

RS

BT

SC

EL

AT-55
717



TROUBLE DIAGNOSIS — INTRODUCTION
Work Flow (Cont'd)

WORK FLOW CHART =NDATDO27S02

CHECK N I

)

LISTEN TGO CUSTOMER COMPLAINTS AND FiLL OUT 4—1 Refor to FAIL-SAFE Service Notice or Precautions, *3.
“INFORMATION FROM CUSTOMER", *{

!

CHECK, PRINT GUT OR WRITE DOWN (1ST TRIP) DTC
AND FREEZE FRAME DATA. (PRE-CHECK) THEN ERASE.
PASTE T IN REPAIR ORDER SHEET.

ALSQ CHECK RELATED SERVICE BULLETINS.

!

CHECK A/T FLUID LEVEL AND CONDITION. IF NG, d——-l Refer to A/T Fluid Check, *4. J
PLACE CHECK ON THE DIAGNOSTIC WORKSHEET, *2

'

PERFORM STALL TEST AND PRESSURE TEST. |<—‘ Refer to Stall Test and Line Pressure Tast, *5. l

|

PERFORM “DTC CONFIRMATION PROCEDURE® IF THE ..__| Follow ROAD TEST procedura, "6, ’
(18T TRIP} DTC iS AVAILABLE.

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

No NG item or NG items NG items including
not including any OBD-l OBD-1l (1st ip)
DTC or TCM self-diagnostic BTC or TCM
items self-diaghostic item
F

« FOR OBD-Il DTC or TCM SELF-DIAGNOSIS NG ITEMS: [,/ +« Refer to CONSULT, *7.
~INSPECT EACH COMPONENT. * Perform ROAD TEST for all items.
-REPAIR/REPLACE. » Proceed if self-diagnosis detects no malfunction.

* PERFORM DTC CONFIRMATICON PRQCEDURE OR {Non-self-diagnostic items, especially those that reguire
ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON AT removal, shoud ba repairad in the following steps.}
THE DIAGNOSTIC WORKSHEET AGAIN,

3 )
PERFORM DTC CONFIRMATION PROCEDURE FOR 4+ | Refer to EC section ["Emission-related Diagnostic
FOLLOWING OBD-Il ITEMS AND PLACE CHECKS FOR Information”, “ON BOARD DIAGNOSTIC SYSTEM
NG {TEMS ON THE DIAGNOSTIC WORKSHEET. DESCRIPTION"].

* AT 18T, 2ND, 3RD OR 4TH GEAR FUNCTION.
* AT TCC SV FUNCTION (lock-up).

L Refer to
« ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION,
.| * FOR ALL REMAINING MALFUNCTIONS: l—! *8 - *9.
—INSFECT FACH COMPONENT. « TROUBLE DIAGNCSIS FOR DTG, *10 - *11.
—-REPAIR/REPLAGE. « TROQUBLE DIAGNOSES FOR SYMPTOMS,
* PERFORM ROAD TEST AND CONFIRM ALL *12 - *13.
MALFUNCTIONS ARE ELIMINATED. +« SBymptom Chart, *14.
!
ERASE DTC FROM TCM AND ECM MEMORIES. H Refar to HOW TO ERASE DTC, *15. I
NG t
L——  FINAL. CHECK <—f Refer to DTC CONFIRMATION PROCEDURE, *16 - *17 I

Confirm that the incident is completely fixad by parforming
BASIC INSPECTION and DTC CONFIRMATICN
PROCEDURE. Then, erase the unnecessary (already fixed)

1st trip DTCs in ECM and TCM. _C.)E’f CHECK oUT f
SATO86J

*1: AT-52 Y7 AT-37 *13: AT-222

*2: AT-53 *8. AT-33 *14: AT-74

*3: AT-6 *9; AT-48 *15: AT-35

*4. AT-57 : *10: AT-91 *16; AT-92

*5:. AT-57, 61 *11: AT-185 *17: AT-189

*6. AT-82 *12: AT-191

AT-56
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TROUBLE DIAGNOSIS — BASIC INSPECTION

A/T Fluld Check

AATEGHA|

Fluid leakage

SAT288G

SATG38A

SATE47B)

A/T Fluid Check

FLUID LEAKAGE CHECK NDATO028501

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

2. Start engine, apply foot brake, place selector lever in D posi-
tion and wait a few minutes.
3. Stop engine.

NOATR028

4. Check for fresh leakage.

FLUID CONDITION CHECK
NDATOG28502
Fluid color Suspected problem
Dark or black with burned odor Wear of frictional material
Milky pink Water contamination — Road water
P entering through filler tube or breather
Varnished fluid, light to dark brown Oxidation — Over or under filling, —
and tacky Overheating

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

Stall Test e

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

@l
MA
EM

LG

EG

RS

BT

FA

S8

EL

AT-57 19
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Stall Test (Cont'd}

— r:'\.\
m

5 see.

y )
'
| mr

<

Less 772N
nan N 4

SAT414F

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

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

5. Start engine, apply foot brake, and place selector lever in D
position.

6. Accelerate to wide-open throttle gradually while applying foot
brake.

7. Quickly note the engine stall revolution and immediateiy
release throttle.

¢ During test, never hold throttle wide-open for more than 5
seconds.

Stall revolution:
1,900 - 2,200 rpm

Move selector lever to N position.

Cool off ATF.

Run engine at idle for at least one minute.

0. Repeat steps 5 through 9 with selector lever in 2, 1 and R
positions.

20 0@

JUDGEMENT OF STALL TEST R

The test result and possible damaged components relating to each

result are shown in the illustrations on next page.

In order to pinpoint the possible damaged components, follow the

“WORK FLOW CHART shown in AT-56.

NOTE: :

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

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

e Slippage occurs in the following gears:
1st through 3rd gears in D position and engine brake functions
with overdrive control switch set to OFF.
1st and 2nd gears in 2 position and engine brake functions with
accelerator pedal released (fully closed throttie). ..... Forward
clutch or forward one-way clutch slippage

Stall revolution is too high in R position:

¢ Engine brake does not function in 1 position. ..... Low & reverse
brake slippage

¢ Engine brake functions in 1 position. ..... Reverse clutch slip-
page

Stall revolution within specifications:

e Vehicle does not achieve speed of more than 80 km/h (50

AT-58



TROUBLE DIAGNOSIS — BASIC INSPECTION

Stall Test (Cont'd)

MPH). ..... One-way clutch seizure in torque converter housing
CAUTION:
Be careful since automatic fluid temperature increases abnor- @l
mally. _
e Slippage occurs in 3rd and 4th gears in D position. ..... High .
clutch slippage A
e Slippage occurs in 2nd and 4th gear in D position. ..... Brake
band slippage EM
e Engine brake does not function in 2nd and 3rd gears in D
position, 2nd gear in 2 position, and 1st gear in 1 position with

overdrive control switch set to OFF. Le
Stall revolution less than specifications:
e Poor acceleration during starts. ..... One-way clutch seizure in 56

torque converter

EE

SN
BR
8T
RS
BT
A
- 8C

EL

AT-59 o1
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Stall Test (Cont'd)

O : Stall revolution is normal.

H : Stall reveluticn is higher
than specified.

L : Stall revolution is lower
than specified.

Selector lever pasition Judgement
D H 0 L
2 H o L
1 H 0 L
R o] H L
Damaged components
Forward clutch Low one-way
Low & reverse cmti?everse
brake ’ clutch
Forward
one-way /
clutch ™ _”9 i
34 ‘“
: - B —
e -
=

Hydraulic circuit for
line pressura control
{Line pressure is low.)

Engina

M~ Torque converter
one-way clutch

D H o
2 H 0
1 H o
R H O
Selector lever position Judgement

AT-60

Clutches and brakes except
high clutch, brake band and
overrun clutch are OK.
{Conditicn of high clutch,
brake band and overrun
clutch cannot be confirmed
by stall test.)

SATS07I



TROUBLE DIAGNOSIS — BASIC INSPECTION

Line Pressure Test

R position

Test port for

SAT301FA

SATE47B

Ol pressure gauge set
{J34301-C)

SAT493G

Line Pressure Test
LINE PRESSURE TEST PORTS

NDATOQ3G

] . o ) noazaososor ()
Location of line pressure test ports are shown in the illustration.
¢ Always replace pressure plugs as they are self-sealing
bolts. MA
R
LG
LINE PRESSURE TEST PROCEDURE o
1. Check A/T fluid and engine oil fluid levels. If necessary, add EC
fluid or oil.
2. Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operating temperature. EE
ATF operating temperature:
50 - 80°C (122 - 176°F)
AT
AX
3. Instail pressure gauge to corresponding line pressure port.
SU
BIR
ST
RS
4, Set parking brake and block wheels. BT
¢ Continue to depress brake pedal fully while line pressure
test is being performed at stall speed.
RA
$G
Bl

5. Start engine and measure line pressure at idle and stall speed. [}
¢ When measuring line pressure at stall speed, follow the
stall test procedure.
Line pressure: Refer to SDS, AT-334.

AT-61 723
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Line Pressure Test (Cont'd)

JUDGEMENT OF LINE PRESSURE TEST

NDATGO30503

Judgement

Suspected parts

Line pressurs is low in all positions.

QOil pump wear

Control piston damage

Pressure regulator valve or plug sticking
Spring for pressure regulator valve damaged
Fluid pressure leakage between oil strainer and
pressure regulator valve

Clogged strainer

At idle

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

particular clutch
» For example, line pressure is:
— Low in R and 1 positions, but
— Normal in D and 2 positions.
Therefore, fluid leakage exists at or around low and
reverse brake circuit.
Refer to “CLUTCH AND BRAKE CHART", AT-17.

Line pressure is high,

Maladjustment of throttle position sensor

AT fluid temperature sensor damaged

Line pressure solencid vaive sticking

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

Pressure regulator valve or plug sticking

Open in dropping resistor circuit

Line pressure is low.

At stall speed

Maladjustment of throttle position sensor

Line pressure solenocid valve sticking

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

Pilot valve sticking

ROAD TEST PROCEDURE

1. Check before engine is started.

O

2. Check at idle.

O

3. Cruise test.

SAT7B6A

SAT496G

Road Test
NDATOO31
DESCRIPTION .
e The purpose of the test is to determine overall performance of
A/T and analyze causes of problems.
e The road test consists of the following three parts:
a) Check before engine is started
b) Check at idle
¢} Cruise test
o 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 iterns which check out No Good after road test.
Refer to “ON BOARD DIAGNOSTIC SYSTEM DESCRIP-
TION” and “TROUBLE DIAGNOSES FOR SYMPTOMS?,
AT-33 to AT-48 and AT-191 to AT-222.

AT-62
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Road Test (Cont'd)

1. CHECK BEFORE ENGINE IS STARTED

=NDATO031502
1 CHECK O/D OFF INDICATOR LAMP 2 CHECK O/D OFF INDICATOR LAMP al
1. Park vehicle on flat surface. Does O/D OFF indicator lamp flicker for about 8 seconds?
2. Move selector lever to P position. V1A
EM
oloc|o pln @
4 FUELDDOR  UNLEADED FUEL ONLY ﬂ_.,@
IND21 ) (omne] 0 [(63) ]‘..3".5/
O/D OFF indicator lamg ./ aatasan | EG
Yes or No
SATA0BF - - EE
3. Tumn ignition switch to OFF position. Wail at least 5 sec- Yes P |Perform self-diagnosis and check NG
onds. items on the DIAGNOSTIC
4. Tum ignition switch to ON position. (Do not start engine.) WORKSHEET, AT-52. Refer to TCM
5. Does O/D OFF indicator lamp come on for about 2 sec- SELF-DIAGNOSTIC PROCEDURE
onds? {NO TCOLS), AT-46.
No > 1. Turn ignition switch to OFF position.
Yes or N
re 2. Perform self-diagnosis and note NG ]| A}
Yes p |GOTO2, items.
No B |Stop ROAD TEST. Go to “1. O/D OFF Rofer to TCM SELF-DIAGNOSTIC
Indicator Lamp Does Not Come On” PROCEDURE (NO TOOLS), AT-46. &u
AT-194 ’ 3. Goto “2. CHECK AT IDLE", AT-83.
2. CHECK AT IDLE BR
NDATO031803
1 CHECK ENGINE START 2 CHECK ENGINE START 8T
1. Park vehicle on flat surface. 1. Turn ignition switch to ACC position.
2. Move selector lever to P position. 2. Move selector lever to D, 1, 2 or R position.
RS
BT
al/2)
8G
AAT579A o _ N SAT412F
3. Turn ignition switch to OFF position. 3. Tum ignition swﬂgh to START position. EL
4. Tum ignition switch to START position. 4. Is engine started?
5. Is engine started? Yes or No
Yes or No Yes P |Mark the box on the DIAGNOSTIC DX
Yes p |GOTOZ2 WORKSHEET. Mark the box on the
DIAGNOSTIC WORKSHEET. Go to 2.
No > Mark the box on the DIAGNOSTIC Engine Cannot Be Started In P and N
WORKSHEET. Go to “2. Engine Can- Position”, AT-196, Continue ROAD
not Be Started In P and N Position”, TEST
AT-196. Conti ROAD TEST.
omfinue No » |GoTOs
AT-63
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Road Test (Cont'd)

3 CHECK VEHICLE MOVE

4 CHECK VEHICLE MOVE

1. Move selector lever to P position.

'SAT408F
2. Tum ignition switch to OFF position.

3. Release parking brake.

4. Push vehicle forward or backward.

SAT796A
5. Does vehicle move when it is pushed forward or backward?
6. Apply parking brake.

1. Start engine.
2. Move selector lever to N position.

SAT414F

" 3. Release parking brake.

4. Does vehicle move forward or backward?

Yes or No

Mark the box on the DIAGNOSTIC
WORKSHEET. Go to “4. In N Position,
Vehicle Moves”, AT-198. Continue
ROAD TEST.

>

Yes

GO TO 5.

No »

5 CHECK SHIFT LOCK

1. Apply foot brake.

Brake pedal

Yes or No
Yes > Mark the box on the DIAGNOSTIC
WORKSHEET. Go to “3. In P Position,
Vehicle Moves Forward Or Backward
When Fushed”, AT-187. Continue
ROAD TEST.
No > GO TO 4.
SAT797A
2. Move selector lever to R position.
AN 0
SAT416F
3. Is there large shock when changing from N to R position?
Yes or No
Yes > Mark the box on the DIAGNOSTIC
WORKSHEET. Go to “5. Large Shock
N — R Position”, AT-199. Continue
ROAD TEST.
No > GO TO 6.
AT-64
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Road Test (Cont'd)

6 CHECK VEHICLE MOVE ' 7 CHECK VEHICLE MOVE
1. Release foot brake for several seconds. 1. Move selector lever to D, 2 and 1 positions and check if @H
vehicle creeps forward.
Brake pedal
’ MA
ER]
LG
For several seconds
SATT99A sataier | EG
2. Does vehicle creep backward when foot brake is released? 2. Does vehicle creep forward in ll three positions?
Yes or No Yes or No FE
Yes p |GOTO7 Yes b |Go to 3. CRUISE TEST, AT-65.
No > Mark the box on the DIAGNOSTIC Na > Mark the box on the DIAGNOSTIC
WORKSHEET. Go te “6. Vehicle Does WORKSHEET. Go to "7. Vehicle Does
Not Creep Backward In R Position”, Not Greep Forward in D, 2 Or 1
AT-201. Continue ROAD TEST. Position”, AT-203. Continue ROAD
TEST.
SU
BR
ST
RS
3. CRUISE TEST
. . R NDATO03 1504 |1—|.v
e Check all iterns listed in Parts 1 through 3.
& With CONSULT
. . NDATDO3150401 HA
e Using CONSULT, conduct a cruise test and record the result.
e Print the resuit and ensure that shifts and lock-ups take place
as per Shift Schedule. : S'el
EL
SMA185C
Data fink commedtor CONSUI._.T §ett|ng Procedure U 0)4
T (DLC) for CONSULT 1. Turn ignition switch OFF.
2. Connect CONSULT to Data link connector for CONSULT. Data
link connactor for CONSULT is located in left side dash panel.
I — \\
ARS292

AT-65 707
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Road Test (Cont'd}

3. Turn ignition switch ON.

NISSAN
CONSULT

4. Touch “START".

Iy

START

SUB MODE

SEF3921

5. Touch “A/T".

M SELECTSYSTEM

ENGINE

AT M

6. Touch “DATA MONITOR”.

[l seectoiacmooe [

[ SELF—DIAGE':ISULTS

[ oaTA MONITOR

| DTC WORK SUPPORT

[ 7om PART NUMBER

|

[

SAT385J

[B seLecT monTOR TEM |

ECU INPUT SIGNALS

| MAIN SIGNALS I
I SELECTION FROM MENU |
L |
L__&g

[semne][ START ]

7. Touch “SETTING” to set recording condition.

SATS02H

[l SET RECORDING COND |

Bl Vv Ric |
HI SPEED

i

L]

8. Touch “LONG TIME"” and “ENTER" key.

SAT207C

AT-66
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—

Road Test (Cont'd)

B sELECT MONITCR ITEM [

| ECU INPUT SIGNALS ﬁ |

I SELECTION FROM MENU I

[serinG][  START m_|

SATS03H

#MONITOR #NO FAIL  [y]

ENGINE SPEED 800rprmi

GEAR 1

SLCT LVR POSI N-P

VEHICLE SPEED Okm/h

THROTTLE POS| 0.0/8

LINE PRES DTY 29%

TCC SV DUTY 4%

SHIFT 5/ A ON

SHIFT SV B ON

i RECORD _J

SATO71H;

*RECORD 4/8_#NO FAIL [q]

ENGINE SPEED 788rpm

GEAR 1

SLCT LVR POSI N.P

VEHICLE SPEED Okrn/h

THROTTLE POSI 00/8

LINE PRES DTY 29%

TCC SN DUTY 4%

SHIFT S/V A ON

SHIFT S/V B m ON

STOP B

SATO72H

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

| STORE 7 (RecorDY) |

I:MDISPLAY

[ PRINT || GRAPH |

SAT301C|

m ENG GEAR  SLCT

SPEED LEVER

18:01  (rpm) FOSI
00'03 704 1 D
0002 704 1 D
o00°a1 704 1 D
0000 704 1 D
oo'm 704 1 D
o002 704 1 D
0003 m 704 1 D

SATA04H

9. Go back to SELECT MONITOR ITEM and touch “MAIN SIG-

NALS".
10. Touch “START".

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

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

13. Touch “DISPLAY",

14. Touch “PRINT".

AT-67

€l
A
EM
LG
EC
FE

A
s
BR
ST
RS
BT
A
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Road Test (Cont'd)

2

18:01
00°03
0002
o0'm
0000
00'01
0002
0003

ENG GEAR SLCT
SPEED LEVER
{rpm} POSI
704 1 D
704 1 b
704 1 D
704 1 D
704 1 D
704 1 D
704 1 D

{oAaLM | PRlNT=|

SATS05H
ENG GEAR 5LCT  VEHMI THRTL
SPEED LEVER -CLE POSI
POS! SPEED
18:01  (rpm) {km/h)  (/B)
0003 ST 1 b 0 0.0
oo'o2 704 1 D 0 0.0
0001 S 1 D 0 0.0
0000 704 1 D o 0.0
po'ptr 704 1 D 0 0.0
o002z 704 1 o} ] 0.0
0003 704 1 D ] 0.0
0004 704 1 D ] 0.0
0005 704 1 D o 0.0
SAT906H
TCM connector
= = H.S.
COWNECT
41|42
[
RAG BAY
D o

AAT345A

15. Touch “PRINT” again.

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

& Without CONSULT

NDATOGI 150403

Throttle position sensor can be checked by voltage across
terminals 41 and 42 of TCM.

~ AT-68
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Road Test (Cont'd)

Cruise Test — Part 1

=NDATRO3 150404

1 |CHECK STARTING GEAR (D,) POSITION

2

|CHECK SHIFT UP (D, TO D,)

1. Drive vehicle for approx. 10 minutes io warm engine oil and
ATF up io operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)
. Park vehicle on flat surface.
. Set overdrive control switch to ON position.
. Move selector lever to P position.

0N

AATS569A

5. Start engine.
6. Move selector tever 1o D position.

AATETOA
7. Accelerate vehicle by constantly depressing accelerator
pedal half-way.

Accelerator
pedal

SAT495G
8. Does vehicle start from D,?
(B) Read gear position.

Does A/T shift from D, to D, at the specified Sbeed?
@ Read gear position, throttle opening and vehicle

speed.

Specified speed when shifting from D, to D:
Refer to Shift schedule, AT-334.

©» 0

Accelerator
pedal

Halfway

SAT9541 -

Yes or No

Yes

GO TO 3.

No

Go to “9. AT Does Not Shift: D, — D,
Or Does Not Kickdown: D, — D", AT-
207. Continue ROAD TEST,

3

CHECK SHIFT UP (D, TO D,)

Does A/T shift from D, to D; at the specified speed?
(B Read gear position, throttle position and vehicle

speed.

Speclfied speed when shifting from D, to Dy:-
_ Refer to Shift schedule, AT-334.

Z

©» 0

Accelerator
pedal

Halfway SATO5S
Yes or No
Yes p |GOTOA4.
No p | Go to “10. AT Does Not Shift: D, —
D,", AT-209. Continue ROAD TEST.
4 CHECK SHIFT UP (D, TO D,)

Yes or No
Yes » GO TO 2.
No > Go to “8. Vehicle Cannct Be Started

From D,”, AT-205, Continue ROAD
TEST.

Does A/T shift from D5 to D, at the specified speed?
() Read gear position, throttle position and vehicle

spead.

Specified speed when shifting from D, to D,z
Refer to shift schedule, AT-334.

Yes or No
Yes > GOTOS.
No p  1Goto "11. AT Does Not Shift: D,—
D", AT-211. Continue ROAD TEST.

AT-69
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Road Test (Cont'd)

5 |CHECK LOCK-UP (D, TO D,LU)

7 |CHECK SHIFT DOWN (D,L/U TO D,)

Does AT perform lock-up at the specified speed?
(B) Read vehicle speed, throttie position when lock-up

| duty becomes 94%. _

$pecified speed when lock-up occurs:
. Refer to Shift schedule, AT-334,

Acceleratar
pedal

%

1. Release accelerator pedal.

aDd»e

Accelerator Brake pedal

Released

Lightly applied SATO58[
2. Is lock-up released when accelerator pedal is released?

Halfway SATO57)
] Yes or No
Yes » GO TO 6.
No P |Geto “12, A/T Does Not Perform Lock-
up”, AT-213. Continue ROAD TEST.

Yes or No
Yes » GO TO 8.
No » Go to “14. Lock-up Is Not Released”,
AT-215. Continue ROAD TEST.
8 CHECK SHIFT DOWN (D, TO D)

6 CHECK HOLD LOCK-UP

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

Yes or No
Yes p |GOTO7.
No > Go to “13. AT Does Not Hold Lock-up
Condition™, AT-214.

AT-70

1. Decelerate vehicle by applying fool brake lightly.

e»0

Accelerator Brake pedal
pedat

[~ ¢

“
Released Lightly applied SATO59|
2. Does engine speed return to idle smoothly when A/T is

shifted from D, to D47

Read gear position and engine speed.

Yes or No

Yes ' > 1. Stop vehicle.
2. Go to “Cruise Test — Part 2°, AT-

7.

Go to “15. Engine Speed Does Not
Retum To Idle (Light Braking D, —
D,)', AT-216. Continue ROAD TEST.

No >
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Road Test (Cont'd)

Cruise Test — Part 2

=NDATO03150405

1 CHECK STARTING GEAR (D,) POSITION

3 |CHECK SHIFT UP (D, TO D,)

1. Confirm overdrive contral switch is in ON position.
2. Contirm selector lever is in D position. :
3. Accelerate vehicle by haif throttle again.

Accelerator
pedal

4. Does vehicle start from D,?
(B Read gear position.

SAT495G

Does A/T shift from D, to D, at the specified speed?
@ Read gear position, throttle position and vehicle
speed.
Specified speed when shifting from D, to D,:
Refer to Shift scheduls, AT-334.
Accelerator

pedal
%

74
Fully depressed SATOE0I

MA
EM
LG

EG

EE

Yes or No
Yes > GO TO 2.
No p | Go 1o “18. Vehicle Does Not Start
From D,”, AT-218. Continue ROAD
TEST.
2 CHECK SHIFT UP AND SHIFT DOWN (D,

TO D, TO D)

1. Accelerate vehicle to 80 krvh (50 MPH) as shown in illus-
tration.
2. Release accelerator pedal and then quickly depress it fuily.

@ 20 » 0

80 km/h

(50 MPH)
Accelerator Accelerator Accelerator
pedal pedal pedal
e 1

7
Haltway

72

Released Fully depressed

SAT404H
3. Does A/T shift from D, to D, as soon as accelerator pedal
is depressed fully?
(B) Read gear position and throttle position.

Yes or No
Yes p |GOTOS.
No » Go to “9. A/T Does Not Shift: D, — D,

Or Does Not Kickdown: D, — D.”°, AT-
207. Conlinue ROAD TEST.

Yes or No .
Yes > GO TO 4.
No p |Goto “10. A/T Does Not Shift: D; —»
D,", AT-209. Continue ROAD TEST. AX
4 CHECK SHIFT UP (D, TO D,) AND ENGINE
BRAKE S
Retsase accelerator pedal after shifting from D, to D,.
Does A/T shift from D, to D, and does vehicle decelerate by BR
engine brake?
@ Read gear position, throttle positlon and vehicle
speed.
O Q .
Accelerator Accelerator
pedal pedal Rg
N .
2 BT
7 Z HA
Fully depressed Released
SATAOSH S @
Yeos or No
Yes > 1. Stop vehicle.
2. Go to “CRUISE TEST — Part 3, EL
AT-72. .
No p [ Go to “11. AT Does Not Shift: D, —
D,”, AT-211. Continue ROAD TEST. oX

AT-71
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)
Cruise Test — Part 3
=NDATO03150408
1 VEHICLE SPEED {D,) POSITION 2 CHECK ENGINE BRAKE
1. Confirm overdrive control switch is in ON position. Does vehicle decelerate by engine brake?

2. Confirm seleclor lever is in D position.
3. Accelerate vehicle using half-throttle to D,.

b4

Engine brake

AATS71A

Yes or No
Yes [ GO TO 3.

No » Go to “15. Engine Speed Doses Not
Retum To Idle {Light Braking D, —
Accelerator pedal D), AT-216. Continue ROAD TEST.

SATB12A
4. Release accelerator pedal,

3 |CHECK SHIFT DOWN (D TO D)

1. Move selector lever from D to 2 position while driving in Dy
{O/D OFF).

2. Does A/T shift from D, (Q/D OFF) to 2,7
(B) Read gear position.

Ds (O.D. OFF)

A 4

Engine brake

-
A 4 Yes or No
Ds (O.D. OFF) Yes > GO TO 4.
No p [Goto “18. A/T Doss Not Shift: Dy —

Engine brake D,, When Selector Lever D — 2

Position”, AT-220. Continue ROAD

SAT813A
5. Set overdrive control switch to OFF position while driving in
D,.
6. Does A/T shift from D, to D, (O/D OFF)?
(B) Read gear position and vehicle speed.

AATS71A TEST.
Yes or No
Yes p |GOTO2
No P | Goto “17. AT Does Not Shift: D, —

Da, When Overdrive Control Switch ON
— OFF, AT-219. Continue ROAD
TEST.

a4 AT-72



TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)

4 CHECK ENGINE BRAKE 6 ICHECK ENGINE BRAKE
Does vehicle decelerate by engine brake? Does vehicle decelerate by engine brake? @[}
D: (O.D. OFF) & MA
(2 EH
Engine brake
) LG
AATE72A
Yes or No : SAT425F E@
Yes » GO TO 5. Yes or No
No » Go to “15. Engine Speed Does Not Yes . > 1. Stop vehicle.
Retum To idle {Light Braking [, — 2. Perform self-diagnosis. Refer to FE
D,)", AT-216. Continue ROAD TEST. TCM Sel-diagnostic Procedure (No
Tools}, AT-46.
No » | Go to “20. Vehicle Does Not Deceler-
5 CHECK SHIFT DOWN (2, TO 1.) ate By Engine Brake”, AT-222, Con-
1. Move selector lever from 2 to 1 position while driving in 2,. tinue ROAD TEST. A

2. Does A/T shift from 2, to 1, position?
() Read gear position.

@) | sU

@qr BR
8T

oD -

SAT425F
Yas or No
Yes ) GO TO 8. BT
No > Go to "19. A/T Does Not Shift: 2, -»
1;, When Selector Lever 2 - 1 HA
Position”, AT-221. Continue ROAD
TEST.
SG
EL
[[B):d
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart

Symptom Chart

Numbers are arranged in order of inspection.

Perform inspections starting with humber one and work up.

NDATO022

Symptom Condition Diagnostic tem Referance Page
1. Ignition switch and starter EL and EM section
Engine cannot be started in P and N .
positions. ON vehicle 2. Control cable adjustment AT-237
AT-196 o ]
3. Park/neutral position {PNP) switch AT-236
adjustment .
Engine starts in positions other than P 1. Control cable adjustment AT-237
and N. ON vehicle 2. Park/neutral position (PNP) switch AT.236
AT-196 adjustment
1. Fluid level AT-57
2. Line pressure test AT-61
ON vehicle 3. Throttle position sensor {Adjustment) EC section
o s 4. Vehicle speed sensor-A/T (Revolution
Transaxle noise in P and N positions. sensor} and vehicle speed sensor-MTR AT-103, 185
5. Engine speed signal AT-108
6. Qil pump AT-263
OFF vehicle
7. Torque converter AT-246
Vehicle moves when changing into P | o venicle 1. Gontrol cable adjustment AT-237
position or parking gear does not dis-
engage when shifted out of P position. . )
AT-197 OFF vehicle 2. Parking components AT-315
ON vehicle 1. Control cable adjustment AT-237
Vehicle runs in N position. 2. Forward cluteh AT-289
AT-198 OFF vehicle 3. Reverse clutch AT-281
4. Overrun clutch AT-289
1. Control cable adjustment AT-237
2. Line pressure test AT-61
ON vehicle
3. Line pressure solenoid valve AT-152
Vehicle will not run in R pOSiﬁOﬂ (but 4. Control valve assembly AT-235
runs in D, 2 and 1 positions). Cluich
sfips. 5. Reverse cluich AT-281
Very poor acceleration. -
AT-201 6. High clutch AT-284
CFF vehicle 7. Farward clutch AT-289
8, Overrun clutch AT-289
9. Low & reverse brake AT-294
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Chart (Cont'd)

Symptom Condition Diagnostic Item Reference Page
1. Fluid level AT-57
2. Control cable adjustment AT-237
ON vehicle 3. Line pressure test AT-81
- 4. Line pressure solenoid valve AT-152
:ﬁ;ﬂi?raked when shifting into R 5. Control valve assembly AT-235
6. High cluich AT-284
7. Brake band AT-3086
OFF vehicle
8. Forward clutch AT-289
9. Overrun cluich AT-289
1. Engine idling ypm AT-83
2. Throttle position sensor (Adjustment) EC section
3. Line pressure test AT-61
) 4. A/T fluid temperature sensor AT-97
[E)‘,E:i:i;z):hock in shifting from N to D ON vehicle 5. Engine speed signal AT-108
6. Line pressure solenoid valve AT-152
7. Control valve assembly AT-235
8. Accumulator N-D AT-235
OFF vehicle 9. Forward clutch AT-289
Vehicle will not run in D and 2 posi- ON vehicle 1. Control cable adjustment AT-237
tions (but runs in 1 and R positions). | neE venicle 2. Low one-way clutch AT-241
1. Fluid level AT-57
2. Line pressure test AT-81
ON vehicle 3. Line pressure sclencid valve AT-152
4. Control valve assembly AT-235
Vehicle will not run in D, 1, 2 positions
(but runs in R position). Clutch slips. 5. Accumulator N-D AT-235
X_?_gopsoor acceleration. 6. Reverse clutch AT-281
7. High clutch AT-284
OFF vehicle 8. Forward clutch AT-289
9. Forward one-way clutch AT-297
10. Low one-way clutch AT-241

AT-75
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptorn Chart (Cont'd)

Symptom Condition Diagnostic [tem Reference Page
1. Fluid level AT-57
2. Control cable adjustment AT-237
3. Throttle position sensor (Adjusiment) EC section
ON vehicle 4, Line pressure test AT-81
5. Line pressure solenoid valve AT-152
Clutches or brakes slip somewhat in 6. Control valve assembly AT-235
starting. 7. Accumulator N-D AT-235
8. Forward clutch AT-289
9. Reverse clutch AT-281
OFF vehicle 10. Low & reverse brake AT-294
11. il pump AT-263
12. Torque converter AT-246
Excessive creep. ON vehicle 1. Engine idlihg mm AT-63
1. Fluid level AT-57
ON vehicle 2. Line pressure test AT-61
No creep at all 3. Contral vaive assembly AT-235
AT-201, 203 4. Forward clutch AT-289
OFF vehicle 5. Oil pump AT-263
6. Torque converter AT-246
;.de:::rkr{:::ltral position {(PNP} switch AT-236
2. Control cable adjustment AT-237
ON vehicle 3. Shift solenoid valve A AT-157
Failure to change gear from D, to D,.
4. Control vaive assembly AT-235
il pessensr AT vt s, v
OFF vehicle 6. Brake band AT-306
;ajzgtnrggﬁtnral position (PNP) switch AT-236
2. Contret cable adjustment AT-237
ON vehicle 3. Shift solenoid valve B AT-162
Failure to change gear from D, to D,. 4. Contral valve assembly AT-235
T e e |am1a. 15
6. High clutch AT-284
OFF vehicle
7. Brake band AT-306

AT-76



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom Condition Diagnostic {tem Reference Page
1. Park/neutral position {PNP) switch AT-236 @U
adjustment
2. Control cable adjustment AT-237 MA
ON vehicle 3. Shift solencid valve A AT-157
Failure to change gear from D; to D,. T
4, Vehicle speed sensor- {Revolution .
sensor) and vehicle speed sensorMTR AT-103, 185 M
5. A/T fluid temperature sensor AT-97 e
OFF vehicle 6. Brake band AT-306 =
1. Throttle position sensor (Adjustrment) EC section E @
i ; . Vehicle speed sensor-A/T {Revolution
Too high a gear change point from D, 2 ) AT-103, 185
to Dy, from D, to Dy, from Dy to D,. | ON vehicle sensor) and vehicle speed sensor-MTR
AT-207, 209, 211 3. Shift solenoid vaive A AT-157 FE
4. 5hift solenoid valve B AT-162
1. Fluid level AT-57
; ON vehicle
Gear change directly from D, to D, 2. Accumulator serve release AT-235
oceurs.
OFF vehicle 3. Brake band AT-306
1. Engine idling rpm AT-63
| — S
Engine stops when shifting lever into ON vehicle 2. Torque converter cluich solenoid valve [ AT-139
R,D,2and t.
i 3. Control valve assembly AT-235
BR
OFF vehicle 4. Torque converter AT-246
1. Throttle position sensor (Adjustment) EC section &7
2. Line pressure test AT-61
Too sharp a shock in change from D, ON vehicle 3. Accumulator serve release AT-235 RE
to D,. 4. Control vaive assembly AT-235
5. AT fluid temperature sensor AT-97 BT
OFF vehicle 6. Brake band AT-306
1. Throttle position sensor (Adjustment) EC section HA
ON vehicle 2. Line pressure test AT-61
;I:%sharp a shock in change from D, 3. Control valve assembly AT-235 SC
3-
4. High clutch AT-284
OFF vehicle EL
5. Brake band AT-306
1. Throttle position sensor (Adjustment) EC section
ON vehicle 2. Line pressure test AT-61 IDX
;r:%sharp a shock in change from D, 3. Control valve assembly AT-235
"
4. Brake band AT-306
OFF vehicle
5. Qverrun clutch AT-289

AT-77
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Chart (Coni'd)

Symptom Conditioh Diagnostic ltem Reference Page
1. Fluid level AT-57
2. Throttle position sensor (Adjustment) EC section
Almost no shack or clutches slipping ON vehicle 3. Line pressure test AT-61
in change from D, to D,. 4. Accumulator servo release AT-235
5. Control valve assembly AT-235
QFF vehicle 6. Brake band AT-306
1. Fluid level : AT-57
2. Throttle position sensor (Adjustment) EC section
ON vehicle -
Almost no shock or slipping in change 3. Line pressure test AT-61
from D, to Dy. 4. Control valve assembly AT-235
5. High clutch AT-284
OFF vehicle
6. Forward clutch AT-289
1. Fluid level AT-57
2. Throttle position sensor {Adjustment) EC section
ON vehicle )
Almost no shock or slipping in change 3. Line pressure test AT-61
from Dy to D, 4. Control valve assembly AT-235
5. High clutch AT-284
QFF vehicle
€. Brake band AT-306
ON vehicle 1. Fluid level AT-57
2. Reverse clutch AT-281
Vehicle braked by gear change from 3 Low & reverse brake AT-294
Dy to Dy. OFF vehicle
4. High clutch AT-284
5. Low one-way clutch AT-241
Vehicle braked by gear change from | ©ON vehicle 1. Fluid level AT-57
D; to Ds. OFF vehicle 2. Brake band AT-306
ON vehicle 1. Fluid level AT-57
Vehicie braked by gear change from 2. Overrun clutch AT-289
D; to D, OFF vehicle 3. Forward one-way clutch AT-297
4. Reverse clutch AT-281
AT-78
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Chart (Cont'd)

Symptom Condition Diagnostic Item Reference Page
1. Fluid level AT-57 @l
2. _Paridneutral position (PNP) switch AT-236
adjustment A
ON vehicle 3. Shift solenoid valve A AT-157
4. Shift solencid valve B AT-162 EM
. . 5. Control valve assembly AT-235
Maximum speed not attained. Accel-
eration poor. 6. Reverse cluich AT-281 LG
7. High clutch AT-284
8. Brake band AT-306 EC
OFF vehicle
9. Low & reverse brake AT-264
10. Gil pump AT-263 Fle
11. Torque converter AT-246
1. Fluid level AT-57 .
2. Throttle position sensor (Adjustment) EC section
3. Overrun clutch solenoid valve AT-174 AX
ON vehicle
4. Shift solenoid valve A AT-157
Failure to change gear from D, to Ds. S
5. Line pressure solenoid valve AT-152
6. Control valve assembly AT-235
BR
7. Low & reverse brake AT-294
OFF vehicle
8. Overrun clutch AT-289
8T
1. Fluid level AT-57
2. Throttle position sensor {Adjustment) EC sectign BS
ON vehicle 3. Shift solenoid valve A AT-157 :
Failure to change gear from D, to D, . . :
o from D, 1o D, 4. Shift solenoid valve B AT-162 BT
5. Control valve assembly AT-235
6. High ciutch AT-284 HIA
OFF vehicle
7. Brake band AT-306
1. Fluid level AT-57 S
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Shift solenoid vaive A AT-157 EL
Failure to change gear from D to D, 4. Shift solenocid valve B AT-162
or from D; to D,. 5. Control valve assembly AT-235 224
6. Low one-way ciutch AT-241
OFF vehicle 7. High clutch AT-284
8. Brake band AT-306
AT-79
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom Condition Diagnostic ltem Reference Page
1. Throttle position sensor (Adjustment) EC section
Gear change shock felt during decel- | o\ 2. Line pressure test AT-61
eration by releasfng accelerator pedal. 3. Qverrun clutch solenoid valve AT-174
4. Control valve assembly AT-235
1. Throttle pesition sensor (Adjustment) EC section
Too high a change point from D, to ON vehicl
D... from D. to D... from D. to D.. vehicle 2. Vehicle speed sensor-A/T {Revolution
3 3 2; a 1 . AT-103, 185
sensor) and vehicle speed sensor-MTR
1. Throtile position sensor (Adjustment) EC section
Kickdown doas not operate when 2. Vehicle speed_ sensor-A/T (Revolution AT-103, 185
depressing pedal in D, within kick- | ON vehicle sensor) and vehicle speed sensorMTR
down vehicle speed. 3. Shift solenoid valve A AT-157
4. Shift solenoid valve B AT-162
1. Vehicle speed sensor-A/T {Revolution
sensor) and vehicle speed sensor-MTR AT-103, 185
Kickdown operates or engine overruns . ) -
when depressing pedal in D, beyond | ON vehicle 2. Throttle position sensor (Adjustment) EC section
kickdown vehicle speed limit. 3. Shift solenoid valve A AT-157
4. Shift soclenoid valve B AT-162
1. Fluid level AT-57
2. Throttle position sensor (Adjustment) EC section
o ON vehicle 3. Line pressure test AT-61
Races extremely fast or slips in -
changing from D, to D, when 4. Line pressure solencid valve AT-152
depressing pedal.
5. Control valve assembly AT-235
' 6. High clutch AT-284
OFF vehicle
7. Forward clutch AT-289
1. Fluid level B AT-57
2. Throttle position sensor (Adjustment) EC section
3. Line pressure test AT-61
o ON vehicle
Races extremely fast or slips in 4. Line pressure solenoid vaive AT-152
changing from D, to D, when
depressing pedal. 5. Shift solenoid valve A AT-157
6. Control valve assembly AT-235
7. Brake band AT-306
OFF vehicle
8. Forward clutch AT-289
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Chart {Cont'd)

Symptom Condition Diagnostic Hem Reference Page
1. Fluid level AT-57 @l
2. Throttle pesition sensor (Adjustment) EC section
3. Line pressure lest AT-61 A
ON vehicie
L 4. Line pressure solenoid valve AT-162
Races extremely fast or slips in
changing from Dj to D, when 5. Conirol valve assembly AT-235 R
depressing pedal. -
8. A/T fluid temperature sensor AT-97
7. Brake band AT-306 LG
OFF vehicle 8. Forward clutch AT-289
9. High ciutch AT-284 EY
1. Fluid level AT-57
. FE
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Line pressure test AT-61 .
Races extremely fast or slips in 4. Line pressure solenoid valve AT-152
changing from D, or D, to D; when
depressing pedal. 5. Control valve assembly AT-235 AX
6. Forward clutch AT-289
OFF vehicle 7. Forward one-way clutch AT-297 8U
8. Low one-way clutch AT-241
1. Fluid level AT-57 BR
2. Control cable adjustment AT-237
ON vehicle
3. Line pressure test AT-81 &7
4. Line pressure solenoid valve AT-152
5. Oil pump AT-263 RS
Vehicle will not run in any position.
6. High clutch AT-284
7. Brake band AT-306 BT
OFF vehicle
8. Low & reverse brake AT-294
9. Torque converter AT-246 A
10. Parking components AT-315
: , S
Transaxle noise in D, 2, 1 and R posi- | @N vehicle 1. Fluid level AT-57
tions. ON vehicle 2. Torque converter AT-246
EL
DX

AT-81
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom Condition Diagnostic tem Reference Page
1. _Park/neutral position (PNP) switch AT-236
adjustment
2. Throttle position sensor {(Adjustment) EC section
3. Overrun clutch solenoid valve AT-174
ON vehicle . .
Failure to change from D, to 2, when 4. Shift solenoid valve B ‘AT-162
changing lever into 2 position. . - ]
AT-216 5. Shift solenoid valve A AT-157
6. Control valve assembly AT-235
7. Control cable adjustment AT-237
8. Brake band AT-306
OFF vehicle
9. Overrun clutch AT-289
Qear change from 2, to 2, in 2 posi- ON vehicle 1. lPark/nautraI position (PNP) switch AT-236
tion. adjusiment
1. Park/neutral position (PNP) switch AT-238
adjustment
2. Control cable adjustment AT-237
3. Throttle position sensor (Adjustment) EC section
ON vehicle 4, Vehicle speed sensor-A/T {Revolution
Engine brake does not operate in "1 sensor) andpvehicle speed se(nsor-MTR AT-103, 185
position.
AT-218 5. Shift solenoid valve A AT-157
6. Control valve assembly AT-235
7. Overrun clutch solenoid valve AT-174
8. Overrun clutch AT-288
OFF vehicle
9. Low & reverse brake AT-294
] ] 1. Park/neutral position (PNFP) switch AT-236
t?f:r change from 1, to 1, in 1 posi- ON vehicle adjustment
2. Control cable adjustment AT-237
1. .Park/neutral position (PNP) switch AT-238
adjustment :
2. Vehicle speed sensor-A/T (Revolution
. sensor) and vehicle speed sensor-MTR AT-103, 185
ON vehicle
Does not change from 1, to 1, in 1 3. Shift solencid valve A AT-157
.posmon. 4, Control valve assembly AT-235
5. Overrun clutch solenoid valve AT-174
6. Overrun cluich AT-289
OFF vehicle
7. Low & reverse brake AT-254
" Large shock changing from 1, to 1, in ON vehicle 1. Control valve assembly AT-235
1 position. ON vehicle 2. Low & reverse brake AT-294
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION
Symptom Chart (Cont'd)

Symptom Condition Diagnostic Item Reference Page
1. Fluid level AT-57 &
2. Engine idling rpm AT-83
3. Throttle position sensor (Adjustment) EC section A
ON vehicle
4. Line pressure test AT-61
5. Line pressure solenoid valve ‘ AT-152 EM
6. Control valve assembly AT-235
7. Qil pump AT-263 Le
Transaxle overheats.
8. Reverse clutch AT-281
9. High cluich AT-284 e
10. Brake band AT-306
OFF vehicle FE
11. Forward clutch AT-289
12. Overrun clutch AT-289
13. Low & reverse brake AT-294
14. Torque converter AT-246
ON vehicle 1. Fluid level AT-57
2. Reverse clutch AT-281 U
3. High clutch AT-284
ATF shools out during operation.
White smoke emitted from exhaust ) 4, Brake band AT-306 BR
pipe during operation, OFF vehicle
5. Forward cluich AT-289
6. Overrun clutch AT-289 8T
7. Low & reverse brake AT-294
ON vehicle 1. Fluid level AT-57 RS
2. Torque converter AT-246
3 Ol pump AT-263 BT
4. Reverse clutch AT-281
Offensive smefl at fluid charging pipe. 5. High cluteh AT-284 A
OFF vehicle
6. Brake band AT-306
7. Forward cluich AT-289 SC
8. Overrun clutch AT-289 EL
9. Low & reverse brake AT-204
B
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptorn Chart (Cont'd}

Symptom Condition Diagnostic ltem Reference Page
1. Throttle position sensor {Adjustment) EC section
2. Vehicle speed sensor-A/T {Revolution
sensor) and vehicle speed sensor-MTRH AT-108, 185
3. _Park/neutral position (PNP) switch AT-236
adjustment
ON vehicle 4. Engine speed signal AT-108
Torque converter is not locked up. -
5. A/T fluid temperature sensor AT-97
6. Line pressure test AT-61
7. Torque converter clutch solencid valve | AT-139
8. Control valve assembfy AT-235
OFF vehicle 9. Torque converter AT-246
1. Fluid level AT-57
2. Throttle position sensor (Adjustment) EC Section
3. Line pressure test AT-61
ON vehicle
Torque converter clutch piston slip. 4, Torque converter clutch solenoid valve | AT-139
5. Line pressure solenoid valve AT-152
6. Control valve assembly AT-235
OFF vehicle 7. Torque converter AT-246
1. Threttle position sensor (Adjustment) EC section
o . 2. Vehicle speed sensor-A/T (Revolution AT-103. 185
Lock-up point is extremely high or low. | '\ 0o sensor) and vehicle speed sensor-MTR '
AT-213
3. Torque converter clutch solenoid valve | AT-139
4, Control valve assembly AT-235
1. Throttle position sensor (Adjustment) EC section
2. F’arkfneutra! position (PNP) switch AT-236
adjustment
3. Vehicle speed ssnsor-A/T (Revolution .
sensor) and vehicle speed sensor-MTR AT 103, 185
ON vehicle 4, Shift solenoid valve A AT-157
AT does not shift to D, when driving .
with overdrive control switch ON. 5. Overrun clutch solenoid valve AT-174
6. Control valve assembly AT-235
7. A/T fluid temperature sensor AT-97
8. Line pressure solenoid valve AT-152
9. Brake band AT-306
OFF vehicle
10. Overrun cluich AT-289
1. Fluid level AT-57
2. Torque converter clutch solenoid valve | AT-139
Engine Is stopped at R, D, 2and 1 | oy yhicte 3. Shit solencid valve B AT-162
positions.
4. Shift solenoid valve A AT-157
5. Control valve assembly AT-235
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminals and Reference Value

Terminal
Eor@d

CONNECT

AAT475A)

TCM Terminals and Reference Value
PREPARATION

NDATO023

ATO033S01

¢ Measure voltage between each terminal and terminal 2%0 or 48
by following “TCM INSPECTION TABLE".

TCM HARNESS CONNECTOR TERMINAL LAYOUT

F404 m
GY H.S.
AAT346A
TCM INSPECTION TABLE
NDATGOIZSG3
(Data are reference values.)
Terminal . - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal
f . ) 1.5 -25V
] &R Line pressure sole- after warming up sngine,
noid valve When depressing accelerator pedal | ) o/ o jocc
fully after warming up engine. )
Line pressure sole- When ralee_zsing aocel.eraior pedal 5 - 14V
" VB noid valve after warming up engine.
(with dropping When depressing acoelerator pedal { ) o\ 1 jocc
resistor) fully after warming up engine. :
Torque converter When A/T performs lock-up. 8-15v
3 ORL  jclutch solenoid When AT does not perform lock-
valve up. 1V or less
5* G/wW DT1 — -
[ W DT2 — —
7 P/B DT3 —_ —
@ When turning ignition switch to ON. | Battery voltage
10 LG Power source or
When tuming ignition switch to
1V or less

OFF.

AT-85

VA
EM
LG
EG
FE
AX
SU
BR
ST
RS
BT
FIA
$G
EL

DX
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TCM Terminals and Reference Value (Cont'd)

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Terminal . - Judgement
No. Wire color ltem Condition standard
When shift solenoid valve A oper-
ates. Battery voltage
» YiPU Shift solenoid (When driving in Dy or D,.)
valve A When shift solenoid valve A does
not operate. 1V or less
(When driving in D, or D3.)
When shift solencid valve B oper-
ates. Battery voltage
12 /G Shift solenoid {When driving in D, or D,.)
vaive B When shiit solenoid valve B does
not operate. 1V or less
(When driving in Dy or D,.)
13 LOR I(Zir"l?pOFF indicator
When setling overdrive control
switch in ON position. Battery voltage
When setting selector lever to P or
- 1V or less
ey N position.
14* GY/R N position signal m
When setting selecior lever to other | Approximatsly
positions. 5v
15* G/B OBD-I! output — —
When releasing accelerator pedal
Closed throttle ? - Battery voltage
1 BRAY position switch after warming u.p engine. Y g
(in throttle position - When depressing accelerator pedal |,/ 1o
switch) @ after warming up engine.
) : When depressing accelerator pedal
Wide open throttle @: ) ' more than half-way after warming [ Battery voltage
positicn switch up engine.
17 R/ (in throttle position
switch) When re!ea_\sing accel_eralor pedal 1V o less
after warming up engine.
When ASCD cruise is being per-
formed. (“CRUISE" lamp comes Battery voltage
. on.}
18 RIY AS.?IE cruise
swic When ASCD cruise is not being
performed. {(*CRUISE” lamp does 1V or less
not comes on.)
19 LG Power source Same as No. 10
g\i'};er:tg;ferrun clutch solenoid valve Battery voltage
20 OR/B Overrun clutch P )
solenoid vatve When overrun clutch solenoid valve
1V or less

does not operate.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminals and Reference Value (Cont'd)

Terminal . . Judgement
No. Wire color ltem Condition standard -
When setting overdrive control
Overdrive control switch in ON position Battery voltage
22 GOR |t : A,
When setting overdrive control 1V or Iéss
switch in OFF paosition
When “AGCEL" set switch on 5.8V EM
04 L&/R ASCD OD cut sig- ASCD cruise is in D, position.
nal When “ACCEL” set switch on 1V or lass L@
ASCD cruise is in D5 position.
25 B/R Ground — — EC
When setting selector lever to 1 Battery voltége
26 LB PNP switch 1 posi- position, e
tion N When setting selector lever 1o other
w o 1V or less
positions.
@ When setling selector lever to 2 Battery voltage
o7 Ly PNP switch 2 posi- position.
tion When setting selector laver 1o other
s 1V or less
positions.
@ When tuming ignition switch to Battery voltage sSu
Power source OFF.
28 PU or
{Memory back-up) . BR
(fiﬂ When turning ignition switch to ON. | Battery voitage
1V or more ST
) ) Voltage rises
Revolution sensor v;lgeMn ;:hlcle cruises at 30 km/h gradually in
29 w {(Measure in AC { )- response to RIS
range) vehicle spsed.
When vehicle parks. ov
BT
30+ YR Data link connec- . .
tor
: A
31 Y/B Data link connec- @) _ _
tor
Throtlle position G
32 BR sensor — 4.5- 5.5V
(Power source})
i EL
Wh‘.‘? setfing selector lever to D Battery voltage
4 Lw | PNP switch D position.
position When setting selector lever to other 1V or less )4
positions.
f = When setting selector lever to R B |
) q) tion attery voltage
35 LR PNP switch R position.
position v When setting selector lever to other | ., .\
M positions.
\Iclhen_?emng selector lever to P or Batery voltage
36 L PNP switch P or N posfion.
position When setting selector lever to other [,

positions.

AT-87
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TCM Terminals and Reference Value (Cont'd)

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Terminal ' - Judgement
No. Wire color Item Condition standard
. . Approximately
When engine runs at idie speed. 0.6V
39 GW Eglglne speed sig-
. Approximately
When engine runs at 4,000 rpm. 16V
When moving vehicle at 210 3 Voltage varies
Vehicle speed sen- between less
40 G/Y sor ‘Ifnrg{’r; (110 2 MPH) for 1 m (3 ft) or than 1V and
' more than 4.5V
Fully-closed
throttle:
When depressing accelerator pedal Approximately
41 R/G Throttle position C ™ slowly after warming up engine, 0.5V
sensar . ) (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximatsly
av
Throttle position
42 BfY sensor — —
{Ground)
When ATF temperature is 20°C Approximately
- B A/T fluid tempera- @ (68°F). 1.5V
ture sensor When ATF temperaturs is 80°C Approximately
(176°F). 0.5V
48 B/R Ground — _

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

AT-88



TROUBLE DIAGNOSIS FOR POWER SUPPLY
Wiring Diagram — AT — MAIN

Wiring Diagram — AT — MAIN

NDATGO34

Fand

2.

AT-89

IGNITION SWITCH AT“ MAI N '01
BATTERY ON or START
Refer to “EL-POWER".
10A 10A
IE ma : Detectabfe line for DTC
PU LIG e : Non-detectable line for DTC
PU LG
(M19)
------- TR -y
I_I_| Fa02 -I_I_'I
PU LG
.ﬁ
|
PU
[z=l |10| |19| oM
MEII;IISHY VIGN  VIGN g’RANSMISSION
MODULEi
GND  GND
B/R B8/R
|
®
B/R
oy
L’_I
B/R
1=
B/R
B;I’R B B
o J_
=4 c =
Refer to last page (Foldout page).
, (F201
= 4151617 |(Fio3 3{4] © 151617 1(Fs02
1ifiz[:3[i4]15)16] v 10f1fral13l1afrs i8] ~w

AATZ75A

MA

ERM

LC

EC

FE

o - |

SU

BR

ST

RS

751



TROUBLE DIAGNOSISi FOR POWER SUPPLY
Wiring Diagram — AT — MAIN (Cont'd}

TCM TERMINALS AND REFERENCE VALUE

NDATO834501
Terminal - o Judgement
No. Wire color ltermn Condition standard
@ When turning ignition switch to ON. | Battery voltage
10 LG Power source or
o When turning ignition switch fo
@i@ OFF. 1V or less
19 LG Power source Same as No. 10
25 B/R Ground _ — —
m (\g\lli:'l::an turning ignition switch to Battery voltage
Power source )
28 PU (Memoery back-up) or
@ When tuming ignition switch to ON. | Battery voitage
48 B/R Ground —_ —
DIAGNOSTIC PROCEDURE
NDATOO&ASG?
1 CHECK TCM POWER SOURCE. 2 CHECK TCM GROUND CIRCUIT.
1. Turn ignition switch to ON position. : 1. Tum ignition swilch to OFF position.
{Do not start engine.) 2. Disconnect TCM harness connector.
2. Check voltage between TCM terminals 10, 19, 28 and 3. Check continuity between terminals 25, 48 and ground.
ground. TCM connector
TCM connector (Fand) ~ TCM connector i P =1 T H.5.
JLJEI_FL FL_J = O H.S. DISCONNECT
28 GOMNECT [ ] (43|
10 ] .
o[ T ] M1 sn RO)
10,19, 28 (tﬂ]a"
(G |
_ FF _
.
KD &+ = AAT34BA
= AAT347A Continuity should exist.
Voltage: If OK, check harness for shoit to ground and short to
_ Battery voltage power.
3. Tum ignition switch to OFF position. OK or NG
4. Check voltage between TCM terminal 28 and ground. or
Voltage: OK p |INSPECTION END
Batt It:
Sry vottage NG > Repair open circuit or short to ground
OK or NG or short to power in harness or con-
OK > GO TO 2. nectors.
NG p | Check the following items:
e Harness for short or open between
ignition switch and TCM terminals
10, 19 and 28 (Main hamess)
o Ignition switch and fuse
Refer to EL section {("POWER SUP-
PLY ROUTING").

75 AT-90



DTC P0705 PARK/NEUTRAL POSITION SWITCH

_ Descripfion
Description _—
e The park/neutral position (PNP) switch includes a transmission
range switch. Gl
e The transmission range switch detects the selector iever posi-
tion and sends a signal to the TCM. MA
am/ﬁautral position
EM
{PNP) switch
AAT349A LG
TCM TERMINALS AND REFERENCE VALUE _—
Remarks: Specification data are reference values. E®
Terminat - o Judgement
No. Wire color Itern Condition standard -
Whgt[l setting salector lever to 1 Battery voitage
PNP switch 1 postion.
26 LB . : AT
position When setting selector lever to
- 1V or less
other positions.
| E\Iot;ﬁ:; rs].ei'tmg selsctor lever to 2 Battery voltage AX
27 Uy ;’(I:tsl?ﬁ(s)\:lich 2
When setting selector lever to
other positions. 1V orless SU
@ When setting selector lever to D Battery voltage
; position. B
a4 LW PNI?lswnch D
position ”& When setting selector lever to 1V or less
A other positions.
oree ST
. :ivor;ﬁ:) rslettmg selector lever to R Battery voltage
35 UR PNI:-'t.sw:tch R RS
position When setting selector lever to
" 1V or less
other positions.
nlhen_ ts?ettlng selector lever fo P or Battery voftage BT
36 L PNP switch P or position.
N position When setting selector lever to
other positions. 1V orless A
ON BOARD DIAGNOSIS LOGIC
NDATGOIS502 3@
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
: PNP SW/CIRC
® TCM does not receive the correct voltage o Harness or connectorlsl . EL
. . N (The park/neutral position (PNP} switch
@& : P0O705 signal from the switch based on the gear ——
osition circuit is open or shorted.)
P ) e Park/neutral position (PNP) switch NiosE

@ : MIL Code No. 1101

AT-91
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DTC P0705 PARK/NEUTRAL POSITION SWITCH

Description (Cont'd)

[l seLecT svsTEM

| _ENGINE

I
I
L
=

SEF895K|

[ SELECT DIAG MODE

| woRk supPORT

] SELF-DIAG RESULTS

| pATA MONITOR

| AcTIvE TEST

| DTG CONFIRMATION

| ECM PART NUMBER

[xJ]
!
|
|
|
|
|

SAT911I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE
CAUTION: o=
Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition switch
OFF and wait at least 5 seconds before conducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
@ With CONSULT
1} Turn ignition switch ON.
2) Select “DATA MONITOR” mode for “ENGINE” with CONSULT.
3) Start engine and maintain the following conditions for at least
5 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.3V
Selector lever: D position (O/D ON or OFF)
@ With GST
1) Start engine.
2} 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.

3) Select “MODE 7” with GST.
@&, No Tools

1) Start engine.

2) 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 5 seconds.

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

AT-92



DTC P0705 PARK/NEUTRAL POSITION SWITCH
Wiring Diagram — AT — PNF/SW

Wiring Diagram — AT — PNP/SW coxrorer
AT-PNP/SW-01 @l

IGNITION SWITCH
ON or START
Refer o “EL-POWER". MA
10A
v EM
LG LG
- Detectable line for DTG
: s | Non-detectable line for DTC
LIG Ee
: I FE

o 3
[5] ITI PARK/NEUTRAL

POSITION (PNP}
SWITCH :
. / ------- i /) AX
P
R 2/ \s__
r4“ﬁ§\ e 8

LT LT L T L v o

L LR L LW
L I
LG/B = To SC-START ST
RS
B
LR L Lw LY LB BT
e el [l [Tz [Ts]1 o
RSW N-SW D-SW 2:8W 1-8W | i, onnccion (HlA
ONTROL
MODULE)
F4C4
S$G
. EL
ul | | =
I «s1IHARARNED 1[2]3]4] © [5]6]7]|(Fare 25 T20f27 [osoefaolat [aofas| | (= i)
NJdlslele/ B 8] al10l11]12]13]12]15]16] Ty aas[3sla7ag e le0jaiial| | SECY IBX
43]44]4s] ] l46]a7]ag 7
AAT267A

AT-93 —_—
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DTC P0705 PARK/NEUTRAL POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

1 |CHECK PARK/NEUTRAL POSITION (PNP)
SWITCH CIRCUIT (With CONSULT)

() with CONSULT

1. Turn ignition switch to ON position.
{Do not start engine.)

2. Select “ECU INPUT SIGNALS” in “DATA MCNITCR” mode
for “"A/T" with CONSULT.

3. Read cut P, R, N, D, 2 and 1 position switches moving
selector lever to each position.
Check the signal of the selector lever position is indicated
property.

E

SELECT SYSTEM

ENGINE
AT

M
I

|
| |
| |
l |
I |
l |
L |

SAT974H
#MONITOR #NO FAIL EI
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR Bkrm/h
THRTL. POS SEN 4V
FLUID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
| RECORD
SATO76H
OK or NG
oK p [GOTO 3.
NG | 3 Check the following items:

e Park/neutral position (PNP) switch
Refer to “Component Inspection”,
AT-986,

& Harness for short or open between
ignition switch and park/neutral posi-
tion (PNP) switch (Main hamess)

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

e Ignition switch and fuse
Refer to EL section ("POWER SUP-

PLY ROUTING™).

NDATO038

2 CHECK PARK/NEUTRAL. POSITION (PNP)
SWITCH CIRCUIT (Without CONSULT)

@ Without CONSULT

1. Turn ignition switch to ON position. {Do not start engine.)

2. Check voltage between TCM terminals 26, 27, 34, 35, 36
and ground while moving selector lever through each posi-
tion.

TCM connector
all Ir —]l [
2627 H.S.
24(35/38 I CONNECT
26,27,34,35,36 Ty
zznme (B
o @
= AAT3IG0A
Voitage:
B: Battery voltage
0: oV
Lever position Terminal No.
36 35 34 27 26
P, N B 4] 0 1] 0
B 4] B 0 1] 0
D 0 8] B 0 0
2 0 0 0 B 0
1 0 0 0 0 B
MTBLO119
OK or NG
0K p |GOTOS
NG [ 3 Check the following items:

e Park/neutral position (PNP) switch
Refer to “Gomponent Inspection™,
AT-96.

« Harness for short or open between
ignition switch and park/neuiral posi-
tion {(PNP) switch (Main harness)

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

e Ignition switch and fuse
Refer to EL section {(“POWER SUP-
PLY ROUTING™).

AT-94



DTC P0705 PARK/NEUTRAL POSITION SWITCH

Diagnostic Procedure (Cont'd}

3 CHECK DTC _
Perform Diagnostic Trouble Code {DTC) confirmation ) @lﬂ
procedure, AT-92,
_ OK or NG
oK > INSPECTION END A
NG > 1. Perform TCM input/output signal
inspection. EM
2. If NG, recheck TCM pin terminals ) _
for damage or loose connection
with harness connector.
LG
EG
FE

S

BR

ST

RS

BT

A

SC

EL

AT-95 257



DTC P0705 PARK/NEUTRAL POSITION SWITCH

Component Inspection

Component Inspection

PARK/NEUTRAL POSITION SWITCH R

1. Check continuity between terminals 1 and 2 and between ter-
minals 3 and 4, 5, 6, 7, 8, 9 while moving manual shaft through
each position.

=NDAT0037

Lever position Terminal No.
P 3—7 1—2
R 3—8
N 3—9 1—2
D 3—6
2 3—5
1 3—4
AATS51A
~ 7 2. If NG, check again with manual control cable disconnected

nhikitor switch

from manual shaft of A/T assembly. Refer to step 1.

3. If OK on step 2, adjust manual control cable. Refer to AT-237.

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-236.

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

NN
= WD
AN

758 AT-96



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Dsscription
Shift solenoid valve B Description _—
Shgf 50'9"°i|dt"i"’e |A 4 valve The A/T fluid temperature sensor detects the A/T fluid temperature QI
verrun clutch solenowd v .
Torque converter clutch solenoid valve and sends a signal to the TCM.
AT fluid
temperature M@:\
sensor
B
SAT283HA| LG
EC
FE
0 —— - oF)
-40 -20 0 20 40 &0 a0 100 120 140 fe0
(~40) (—4) (32){6B)104)(140)176)212)248)(284%320) AX
SATO21J
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE SU
NDATOGIBSOT
Remarks: Specification data are reference valuas.
Monitor item Condition Specification BR
Cold [20°C (68°F)] Approximately 1.5V
AT fluid temperature sensor 1 } 8T
Hot [80°C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

NDAT0028502 E}g

Terminal - - Judgement
No. Wire color ftem Condition standard BT
Throitle position
42 BrY sensar — — HA
(Ground)
( 'y When ATF temperature is 20°C Approximately
. ) (66°F). 125V $G
47 SB AJT fluid tem- .
peralure sensor @ When ATF temperature is 80°C Approximately
(176°F). 0.5V EL
ON BOARD DIAGNOSIS LOGIC
NDATO038563 U@X
Diagnostic troubie code Malfunction is detected when ... Check items (Possible cause)

@ : ATF TEMP SEN/CIRC

@ - PO710 voltage from the sensor.
: MIL Code No. 1208

TCM receives an excessively low or high

« Harness or connactors
(The sensor circuit is open or shorled.)
o A/T fluid temperature sensor

AT-97
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DTC P0710 AIT FLUID TEMPERATURE SENSOR CIRCUIT

Description (Gont'd)

[ SELECTSYSTEM
ENGINE

L |

SEF835K|

|
|
|
|
|

[l seecTDiAGMODE [l

| WORK sUPPORT |
| sELF-DIAG RESULTS |
| DATA MONITOR |
[ acTivE TEST |
I
|

, DTC CONFIRMATION

[ ECM PART NUMBER .

SATNI

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition switch
QOFF and wait at least 5 seconds before conducting the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

(@ With CONSULT

1) Turn ignition switch ON and select “DATA MONITOR”™ mode for
“ENGINE” with CONSULT.

2) Start engine and maintain the following conditions for at least
10 minutes (Total). (It is not necessary to maintain continu-
ously.)

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 (O/D ON)

@ With GST

1) Start engine.

2) 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 1/8 of the full open
position, engine speed higher than 450 rpm and driving for
more than 10 minutes (Total).

3) Select “MODE 7" with GST.

No Tools

1) Start engine.

2) 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 1/8 of the full open
position, engine speed higher than 450 rpm and driving for
more than 10 minutes (Total).

3) Perform self-diagnosis for ECM.

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

NDATOO28504

AT-98



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT
Wiring Diagram — AT — FTS

Wiring Diagram — AT — FTS

AT-FTS-01 @

s : Detectable fine for DTC

wmm - Non-detectable line for DTC M A\
TA/T FLUID
TEMPERATURE
SENSOR [EM
F303
B W
| | - LG
B w
Il‘ ''''''' ‘Ilill E@
OR SB
(FE

OR
|
To EC-CKPS Y e @ B E/Y — BYn@ §U
1 n
¥ BIY
iy Ba
¥
I ST
-
To EC-TPS 4 B/y mmmmmmn {
| RS
BIY B/Y SB
el @l el BT
GND-A |ECM SENS FlLiD | TCM
GND TEMP | {TRANSMISSION
SENS  Iyobutey HA
404
8§C
EL
2]l 415167 |(FTos
A B} R A B iR B 42| H.S.
BEEEENT el sy [

101[102]10af104] {105 108107 =
108f11af111[112] [113]114]115 @ HS
117]118[119[120] [121]122]123 GY i

AAT276A

AT-99 .
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Diagnostic Procedure

Diagnostic Procedure

NDAT0039

1 CHECK A/T FLUID TEMPERATURE SEN-
SOR WITH TERMINAL CORD ASSEMBLY

2 CHECK INPUT SIGNAL OF A/T FLUID TEM-
PERATURE SENSOR {With CONSULT)

1. Tumn ignition switch to OFF position.

2. Disconnect terminal cord assembly connector in engine
compartment.

3. Check resistance between terminals 6 and 7 when A/T is
cold.

Terminal cord agsembly connector
[l

A

DISCONNECT

AAT3E2A
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 kQ
4. Reinstall any part removed.

OK or NG
CK (with p [GOTO2
CONSULT)
COK {without » GO TO 3.
CONSULT)
NG > 1. Remove oil pan.

2. Check the following items:

» AT Huid temperature sensor
Refer to “Component Inspection”,
AT-102.

e Harness of terminal cord assembly

for short or open

AT-100

(B) With CONSULT

1. Start engine.

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

[l seLecTsYSTEM |
| ENGINE _
C AT

|
|
|
L |
; !

SATO974H
3. Read out the value of “FLUID TEMP SE™.
#MONITOR % NO FAIL E'
VHCL/S SEA/T Okm/h
VHCL/S SEsMTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
QVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
L RECORD |
SATO76H

Voltage:
Cold [20°C (68°F)] — Hot [80°C (176°F)]:
Approximately 1.5V — 0.5V

OK or NG

oK p |GOTOA4

NG > Check the followlng item:

e Harness for short to greund or short
o power or open between TCM,
ECM and terminal cord assembly
(Main harness)

# Ground circuit for ECM
Refer to EC section ("TROUBLE
DIAGNOSIS FOR POWER SUP-

PLY").




DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL OF A/T FLUID TEM- 4 ']CHECK bTC
hout N
PERATURE SENSOR (Without CONSULT) Perform Diagnostic Trouble Code {DTC) confirmation Gl
@ Without CONSULT procedure, AT-98,
1. Stait engfne.
2. Check voltage between TCM terminal 47 and ground while OK or NG MA
warming up A'T. OK » |INSPECTION END
TGM conrector NG P |1. Perform TCM input/output signal
=] - inspsction. EM
- 2. If NG, recheck TCM pin terminals
GUNNEGT .
for damage or loose connection
L7 e with harness connector.
TN, L@
> ()
| LB g =
0 @&
= AAT353A
Voltage: EE
Cold {20°C (68°F)] — Mot [80°C {176°F)]:
Approximately 1.5V — 0.5V
3. Turn ignition switch to OFF position.
4. Disconnect TCM hamess connector. .
5. Check continuity between terminal 47 and ground.
TCM conneclor
= o L
o .
mzm L su
° @
)
) BR
te  o—
= AAT354A 8T
Continuity should exist.
If OK, check harnass for short to ground and short to
power. RS
OK or NG
OK » GO TO 4.
NG p | Check the following item: BT
» Harness for short to ground or short
to power or open between TCM,
ECM and terminal cord assembly H@\
(Main harness)
o Ground circuit for ECM
Refer to EC section (‘'TROUBLE S@
DIAGNOSIS FOR POWER SUP-
PLY™).
ElL
DX
AT-101
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Component Inspection

Thermometer

SAT288F]

Component Inspection

=NCATONL0

A/T FLUID TEMPERATURE SENSOR

e For removal, refer to AT-235.

NDATOOH0501

e Check resistance between two terminals while changing tem-

perature as shown at left.

Temperature °C {(°F)

Resistance

20 (68) Approximately 2.5 k2
80 (176) Approximately 0.3 kQ
AT-102



DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Description
Description _—
The revolution sensor detects the revolution of the idler gear park-
ing pawl lock gear and emits a pulse signal. The pulse signal is sent Gl
to the TCM which converts it into vehicle speed.
(A
M
Revolution sensor
SAT357H LG
TCM TERMINALS AND REFERENCE VALUE .
Remarks: Specification data are reference values.
Terminal - . Judgement
No. Wire color lter Condition: standard
: FE
1V or more
Revolution sen- 7 — When vehicle cruises at 30 kmyh | LOage rises
sor A\ = 19 MPH) gradually in AT
29 W . B ( ) response to
(Measure in AC P
range) ; vehicle speed.
When vehicle parks. ov AKX
Throtile position C‘w S
42 B/Y sensor ' — —
{Ground) @
BR

ON BOARD DIAGNOSIS LOGIC
NDATOO41 502 gT
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
@ : VEH SPD SEN/CIR AT
‘ TCM does not receive the proper voltage | * Harness or connectors RS
@ ' PO720 sianal from the sensor. prop 9 (The sensor circuit is open or shorted.)
7 : MIL Code No. 1102 g ) ¢ Revclution sensor ‘
(e ode No.
BT
A
- 8C
EL
DX

AT-103 —
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DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Description (Cont'd)

[l seLecTsvsiem
| ENGINE q
AT

I
L
|
|
|

SAT974H

SELECT DIAG MODE

[

]

[SELF-DIAGEEISULTS

[ oaTA MONITOR

I DTG WORK SUPPORT

| TCM PART NUMBER

L

l

|
|
|
|
|
|

'SAT385J

[ seLecT sYsTEM

I ENGINE

SEF895K]

[

SELECT DIAG MODE

]

| work suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

[ ACTIVE TEST

[ DTC CONFIRMATION

[ EcM PART NUMBER

!
|
!
|
|
|

SATI11I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition switch

OFF and wait at least 5 seconds before conducting the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

(B With CONSULT

1) Turn ignition switch ON and select “DATA MONITOR” mode for
“A/T" with CONSULT.

2) Drive vehicle and check for an increase of “VHCL/S SE-A/T”
value in response to “VHCL/S SE-MTR” value increase.
If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-186.
If the check result is OK, go to following step.

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

4) Start engine and maintain the following conditions for at least
5 consecutive seconds.
VHCL SPEED SE: 30 km/h (19 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (O/D ON)
Driving location: Driving the vehicle uphill {increased
engine load) will help maintain the driving conditions
required for this test.
If the check result is NG, go to "DIAGNOSTIC PROCEDURE”,
AT-1086.
If the check result is OK, go to following step.

5) Maintain the following conditions for at least 5 consecutive
seconds.
CMPS-RPM (REF): 3,500 rpm or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (O/D ON)
Driving location: Driving the vehicle uphill {increased
engine load) will help maintain the driving conditions
required for this test.

& With GST

1} Start engine.

2) 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 driving for more than 5 seconds.

3) Select “MODE 7” with GST.

No Tools

1) Start engine.

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

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

NDAT004 1503

AT-104



DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)
Wiring Diagram — AT — VSSA/T

Wiring Diagram — AT — VSSA/T rorores
AT-VSSAT-01 @l

= : Detectable line for DTC VA
—  Non-detectable line for DTC
REVOLUTION )
SENSO EM
LG
EG
Fe

Sy
BR
CR u{@mBY B/Y
4 ! g] ST
BiY
W BIY BY EiS]
[28] =]l gl oM
VSP-1 SENS TCM GND-A
TRANSMISSION BT
(REV SEN) GND  [(TRANSHI
MODLULE)
(@)
VA
8C
EL

=
25126|27126129]30]31] 32133

€] (o] £ 1 A N L T Sl | e e e e £ I T B HS

2
3EEDREBEDBEGE 1BE S.
av Clloar (fG 24 a5 | eelazkes GY X

o LA

101}102]103]104| |105|106§107

109]110111{112] [112]114}115
117]118]118]120] j12171227123

AAT268A
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DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Diagnostic Procedure

Diagnostic Procedure

1 CHECK REVOLUTION SENSOR

NOATD042

3 ICHECK INPUT SIGNAL (Without CONSULT)

Refer to “Component inspection”, AT-107.

OK or NG
OK (with » GO TO 2.
CONSULT)
OK (without » GOTC 3.
CONSULT)
NG > Repair or replace revolution sensor.

2 CHECK INPUT SIGNAL (With CONSULT)

With CONSULT
1. Start engine.
2. Select “ECU INPUT SIGNALS’ in “DATA MONITOR” mode
for “A/T” with CONSULT.

[  seecTsvsem

ENGINE _
AT o

—

|
I |
I |
I |
I |
I |
| |

SATS74H
3. Read out the value of “VHCL/S SE-A/T” while driving.
Check the value changes according to driving speed.

#MONITOR #NO FAIL  [g]

VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR 5km/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2v

BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

Without CONSULT
1. Start engine.
2. Check voltage between TCM terminal 29 and ground while

driving.
{(Measure with AC range.)
TCM connector
i =] | H.S.

29/

(o
Q &

= AAT355A
Voltage:
At 0 km/h (0 MPH):
ov
At 30 knmv/h (19 MPH):
1V or more
{Voltage rises gradually in response to vehicle
speed.)

CONNECT

=

OK or NG

OK p [GoTOA4

NG > Check the following items:

» Hamess for short or open between
TCM, ECM and revolution sensor
{Main harness)

o Ground circuit for ECM
Refer to EC section (“TROUBLE
DIAGNOSIS FOR POWER SUP-

PLY").

4 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-104.

P/N POSI SW ON
R POSITICN SW OFF OK or NG
[ RECORD oK b |INSPECTION END
SATO76H NG » 1. 'F‘erfom) TCM input/output signal
inspection.
OK or NG 2. If NG, recheck TCM pin terminals
for damage or loose connection
oK > GO TO 4. with harness connector.
NG p | Check the following items: g
« Hamess for short or open between
TCM, ECM and revolution sensor
(Main harness)
o Ground circuit for ECM
Refer to EC section (“TROUBLE
DIAGNOSIS FOR POWER SUP-
PLY™).
AT-106



DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Component Inspection .

5 Component Inspection o
y REVOLUTION SENSOR S
DISCONNEST _ e For removal, refer to AT-236.
§ o Check resistance between terminals 1, 2 and 3.
T, Terminal No. - Resistance
= \r
2-3 500 - 6500
th — EM
K 1-2 No continuity
1-3 No continuity
AATOZ294, IL@
EC
Fle

sSU

BR
ST
RS
BT
HA
S @

ElL

AT-107 269
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DTC P0725 ENGINE SPEED SIGNAL

Description

Description

NDATO044

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

TCM TERMINALS AND REFERENCE VALUE

NOATD044507
Remarks: Specification data are reference values.
Terminal . - Judgement
No. Wire color ltem Condition standard
@ When engine runs at idle speed. S\%F\J;ommately
39 GW E_nglne speed
signal A Approximatel
) When engine runs at 4,000 rpm. ] %F\’/ y
ON BOARD DIAGNOSIS LOGIC
NDATO0A44562
Diagnostic trouble code Malunction is detected when ... Check item {Possible cause)
@ : ENGINE SPEED SIG
@ - PO725 TCM does not receive the proper voltage | e« Hamess or connectors
: signal from ECM. (The sensor circuit is open or shorted.)
: MIL Code No. 1207

i SELECTSYSTEM
ENGINE

NREREE

L
I
I
I

SEF895K]

[l seEcToiAGMoDE  [4]]

| WORK SUPPORT
| SELF-DIAG RESULTS

| DATA MONITOR
[ acTive TEST
[ DTC conFiRMATION

B | S | S| B —

| EcM PART NUMBER

SAT8111

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE
NDATO044503
CAUTION:
Always drive vehicle at a safe speed.
NOTE:
If "“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition switch
OFF and wait at least 5 seconds before conducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
(@ With CONSULT
1}  Turn ignition switch ON and select “DATA MONITOR” mode for
“ENGINE” with CONSULT.
2) 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 (O/D ON)
@ With GST
1) Start engine.
2) 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
throttle position and driving for more than 10 consecutive sec-
onds.
3) Select “MODE 7" with GST.
No Tools
1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in D (O/D ONj, 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 sec-

onds.

AT-108



DTC P0725 ENGINE SPEED SIGNAL

Description (Conf'd)

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

MA
EM

LG

EG

U
BIR
ST
RS
BT
RA
§C
EL

DX

AT-109 _—



DTC P0725 ENGINE SPEED SIGNAL
Wiring Diagram — AT — ENGSS

Wiring Diagram — AT — ENGSS

NDATO200
s : Detectable line for DTC
— : NOn-detectable line for DTC
ECM
Fio1
TACHO
X
G/W
G/W
F104
Lr'
GwW
G/wW
=
LI_I F402
G/W
G/W
= TCM
ENG | rRansmission
CONTROL
MODULE)
JIL l1 ] m
2 ]e]a]s ke s [7[e [ [0|(am 1[2]s[+] o [s]s]7]|Gaze ’“’“2723293031323”
11]t2]13]14[15]15 |17 ]18] 10 [0 Jot foo [2afea | "y 8| g ]10l taf12li3lsabisli6] 34135 36137 |38139]40141 42] GY H.S.
3[4l aEl—q4e]<7]48
—eeeeee L
s01]102}103]104] |105}108|107[108
1ea{110]111)112] |113{114|115{118
117]118|119]120] |121{122|123}124
AAT277A
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DTC P0725 ENGINE SPEED SIGNAL

Diagnostic Procedure
Diagnostic Procedure
NDATOOS
1 CHECK DTC WITH ECM 3 CHECK INPUT SIGNAL (Without CONSULT)
Perform diagnoslic test mode |l (self-diagnostic resutts) for Without CONSULT
engine control. Check ignition signal circuit condition. 1. Start engine.
: | OK or NG 2. Check voltage between TCM terminal 39 and ground.
OK {with » |eoTO:2. TCM connector W
CONSULT) e B | [==1 I H.S.
OK {without p [GOTO 3. 34 Foay
CONSULT} [ I ' Ej]
NG P | Check ignition signal circuit for engine W (‘: )
: contrcl. Refer to EC section [“Ignition A )
Signal (DTC: 0201)", TROUBLE DIAG-
NOSIS FOR DTC P13207).
= AAT356A
2 HECK INPUT SIGNAL (With CONSULT Voltage:
@ CHECK INPUT SIG ( CONSULT) 0.6 (Idle speed) - 1.6V (4,000 rpm)
With CONSULT
1. Start engine. OK or NG
2. Select “ECU INPUT SIGNALS” in “DATA MONITOR" mode OK p |GOoTOA4
for “A/T” with CONSULT.
NG P | Check the following ltems:
« Hamess for short or open between
M seLECT sYSTEM | Ton e o
o Resistor and ignition coil
I ENGINE i | Refer to EC section [“Ignition Signal
| AT I (DTC: 0201)°, “TROUBLE DIAGNQ-
| | SIS FOR DTC P13207.
l l 4 CHECK DTC
| l Perform Diagnostic Trouble Code {DTC) confirmation
| | procedure, AT-108.
SATS74H OK or NG
3. Read out the vaiue of “ENGINE SPEED".
Check engine speed changes according to throttle position. OK »> INSPECTION END
NG > 1. Perform TCM inputioutput signal
wMONITOR st NO FAIL E inspection.
VHCL/S SE«A/T Okm/h 2. If NG, recheck TCM pin terminals
VHCL/S SE.MTR Bkm/h for damage or loose connection
THRTL POS SEN 04v with harness connector.
FLU!D TEMP SE 1.2V
BATTERY VOLT 13.4Y
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS| SW ON
R POSITION SW OfF
i RECORD |
SATO76H
OK or NG
OK p |GOTOA4
NG p | Check the following items:

e Harness for short or open between
TCM and ECM

# Resistor and ignition coil
Refer to EC section [“Ignition Signal
(DTC: 0201)", “TROUBLE DIAGNO-
SIS FCR DTC P13207).

AT-111
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Description

DTC P0731 A/T 1ST GEAR FUNCTION

Description o

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

e This malfunction wilt not be detected while the O/D OFF indi-
cator lamp is indicating another self-diagnosis malfunction.

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

Gear position

1

2 3 4

Shift solenoid valve A

ON (Closed)

OFF (Open) OFF {Open} ON (Closed)

Shift solencid valve B

ON (Closed)

ON (Closed}) OFF {Open) OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

L NDATO048501
Remarks: Specification data are reference values.
“Terminal - o Judgement
No. Wire color Item Condition standard
When shift solenoid valve A oper-
ates. Battery voltage
y vPU Shift solencid {When driving in D, or D,.)
valve A When shift solenoid valve A does
not cperate. 1V or less
(When driving in D, or D5.)
When shift solencid valve B oper-
ates. Battery voltage
02 viG Shift solenoid (When driving in D, or D,.)
valve B When shift solenoid valve B does
not operate. 1V or less

{When driving in D5 or D,.)

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

Torgue converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM _

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (1st) supposed
by TCM, the slip ratio will be more than normal. In case the ratio
exceeds the specified value, TCM judges this diagnosis malfunc-
tion.

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

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

* PO731 is detected.

774
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DTC P0731 A/T 1ST GEAR FUNCTION

Description (Cont'd)

Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)
(@ : AT 1ST GR FNCTN o Shift solenoid valve A @
. PO731 A/T cannot be shifted tc the 1st gear e Shift solenoid valve B
@ : position even if electrical circuit is good. |e Each clutch
: MIL Code No. 1103 e Hydraulic control circuit LA
EM
LG
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
[m  seLecTsystem | PROCEDURE R
| ENGINE | CAUTION: .
i AT | ‘ ¢ Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the [[5
| | tachometer.
| | NOTE:
| If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| DURE” has been previously conducted, always turn ignition switch
| | OFF and wait at ieast 5 seconds before conducting the next test. A
8ATa74H| TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

[ln  seecTomemope [ of test. sU
After the repair, perform the following procedure to confirm the

| SELF-DIAG RSULTS maifunction is eliminated.

[ paTa MONITOR @ With CONSULT BR
Start engine and select “DATA MONITOR” mode for “A/T” with

[ TCM PART NUMBER CONSULT. ST

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

is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V S

If out of range, drive the vehicle to decrease the voitage (warm

up the fluid} or stop engine to increase the voltage (cool down

the fluid). BT

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

4) Accelerate vehicle to 20 to 25 kmv/h (12 10 16 MPH) under the [HA
following condition and release the accelerator pedal com-
pletely.
THROTTLE POSI: Less than 1/8 (at all times during step 4) S§GC
Selector lever: D position (O/D ON)

° ——cceR)| @ Check that “GEAR” shows “2” after releasing pedal.

oo 2 {.fa)(ggx,‘},‘f,x1“;3,)(155’6)(‘2?2)(33)(;‘;2)(;23) 5) Depress accelerator pedal to WOT (more than 7/8 of

SATO21d “THROTTLE POSI”) quickly from a speed of 20 to 25 km/h (12

to 16 MPH) until “TESTING” changes to “STOP VEHICLE” or 1B
“COMPLETED”. (It will take approximately 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 the
following step.

e Check that “GEAR” shows “1” when depressing accelera-
tor pedal to WOT.

e If “TESTING” does not appear on CONSULT for a long

time, select “SELF-DIAG RESULTS” for “ENGINE”. In case

a 1st trip DTC other than P0731 is shown, refer to appli-

cable “TROUBLE DIAGNOSIS FOR DTC”.

AT-113

|
|
| bTC work suPPORT | 1)
|
|
|

SAT385J

ER
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Description (Cont'd}

DTC P0731 A/T 1ST GEAR FUNCTION

6)
7)

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

Vehicle condition

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

No malfunction exists 1—-2-3-4

Malfunction for PO731 exists.

2-»2-+-3—->3

4-53-3-4

8)

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

Refer to "DIAGNOSTIC PROCEDURE”, AT-116.

Refer to shift schedule, AT-334.

@ With GST

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSITION: Less than 1/8

Selector lever: D position (O/D ON)

Refer to shift schedule, AT-334.

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.) '

Select “MODE 7" with GST.

No Tools

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (O/D ON)

Refer to shift schedule, AT-334.

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.)

Perform self-diagnosis for ECM.

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

AT-114



DTC P0731 A/T 1ST GEAR FUNCTION
Witing Diagram — AT — 18T

Wiring Diagram — AT — 1ST

NDAToz01

AT-1STSIG-01 @

mmm : Detectable line for DTG

¢ Non-detectable line for DTC MA
TCM -
(TRANSMISSION
e EM
SHIFT SHIFT
SOLA SOLB
0] 2]
Y/PU YiG ' LG
EG
FE
Y/PU YiG
F303 |—l—I
Cegh-om-=e
G Y
SU
R
8T
SHIFT SHIFT
, SOLENGCID SOLENGID
VALVE A VALVE B BT
I  HA
B S
EL

n
P
-~
o
=
~
o
-3

S

4

P

11]12]13114{15[16[17]18 W HS.

AAT278A

AT'1 1 5 777



DTC P0731 A/T 1ST GEAR FUNCTION

Diagnostic Procedure
Diagnostic Procedure
NDATOO47
1 CHECK SHIFT SOLENOID VALVE 2 CHECK CONTROL VALVE
1. Remove control valve assembly. Refer to AT-235. 1. Disassemble control valve assembly. Refer to “Contrel
2. Check shift solenoid valve operation. Valve Assembly”, AT-267.
o Shift solencid valve A 2. Check to ensure that:
« Shift solencid valve B « Valve, sleeve and plug slide along valve bore under their
Refer to “Component Inspection”, AT-117. own weight.
» Valve, sleeve and plug are free from burrs, dents and
OK or NG scratches.
OK > GO TO 2. » Control valve springs are free from damage, deformation
_ : . - and fatigue.
NG > Repair or replace shift solenoid valve o Hydraulic line Is free from obstacles.
assembly.
SAT367H
OK or NG
OK p (GOTOS
NG > Repair contral valve assembiy.
3 CHECK DTC
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-113.
OK or NG
OK ‘ p |INSPECTION END
NG P | Check control valve again. Repair or
replace control valve assembly.
AT-116
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DTC P0731 A/T 1ST GEAR FUNCTION

Component Inspection

Shift solenoid valve B

Shift s.olenoid valve A

Qverrun clutch solenoid valve

Torque converter clutch solenoid valve

Component Inspection

SHIFT SOLENOID VALVE A AND B
o For removal, refer to AT-235.

Resistance Check

¢ Check resistance betwsen two terminals.

=NOATION8

nparoodesor (5]

NDATCO48S0107 IM] A

AAT353A

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve-

Torque converter clutch solenoid valve

Line pressure
solenoid valve

1.5,
DISCONNECT
Terminal cord
assembly connector
AATIETA

Operation Check

. " Resistance
Solenoid valve Terminal No. (Approx.) =
Shift solenoid
Li valve A
sgu'znﬁssv:;fe Ground 20 - 4002 L©
Shift solenoid
valve B
5 ! EC
. . CIBCONNECT
¥ & e
'
~ . AT
Terminal cord
assembly connector
AX

NDATOD4B50102

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

AT-117
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Description

DTC P0732 A/T 2ND GEAR FUNCTION

Description oo

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

s This malfunction will not be detected while the O/D OFF indi-
cator lamp is indicating another self-diagnosis 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 {Open) ON (Closed)
Shift solencid valve B ON (Closed) ON (Closed) QFF (Open) OFF (Open)

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NDATO042501

Terminal . - Judgement
No. Wire color ltem Condition standard
When shift solenoid valve B oper-
ates. Battery voltage
i f (When driving in D, or D,.)
12 YiG Shllft sglenmd 1 2
valve When shift solenoid valve B does
not operate. 1V or less
(When driving in Dy or D,.}

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

Torque converter slip ratio = Ax C/B

A: Qutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (2nd} sup-
posed by TCM, the slip ratio will be more than normal. In case the
ratio exceeds the specified value, TCM judges this diagnosis mal-
function.

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

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

*: PO732 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possible cause)

@ 1 AT 2ND GR FNCTN

@ : Po732

: MIL Code No. 1104

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

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

780
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DTC P0732 A/T 2ND GEAR FUNCTION

Description (Cont'd)

=

SELECT SYSTEM

ENGINE
AT

by

JOUN | S N | S | S| N -

BRBEEE

SATO74H

[l sececToisgmobe [
| SELF-DIAGESULTS ]
| pATA MONITOR |

[ DTC WORK SUPPORT

]

[ TCM PART NUMBER |
| |
|

SAT385.)

“GoF
"140 20 § 20 ad &8 80 1do 120 130 1'50( )
{~40) (—4) (32)(66)(104)140)(176)212)248)284)(320)

SATO214

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

o 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 ignition switch

OFF and wait at least 5 seconds before conducting the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

of test.
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

@) With CONSULT

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 voltage (warm

up the fluid) or stop engine to increase the voltage (cool down

the fluid).

Select “2ND GR FNCTN P0732” of “DTC WORK SUPPORT"

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

4) Accelerate vehicle to 57 to 62 km/h (35 to 39 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (O/D ON)

e Checkthat “GEAR” shows “3” or “4” after releasing pedal.

5) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE PQOSI") quickly from a speed of 57 to 62 km/h (35
to 39 MPH) until “TESTING” changes to “STOP VEHICLE" or
“COMPLETE". (It will take approximately 3 seconds.)

If the check resuilt NG appears on CONSULT screen, go to
‘DIAGNOSTIC PROCEDURE”,AT-122.

If “STOP VEHICLE" appears on CONSULT screen, go to fol-
lowing step.

¢ Check that “GEAR” shows “2” when depressing accelera-
tor pedal to WOT.

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

€) Stop vehicle.

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

NOATO049503

3}

Gear on aclual transmission shift pattern when

Vehicle condition screen is changedto 1 — 2 —» 3 — 4

No malfunction exists 1522314

Malfunction for PO732 exists. 4 535314

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

AT-119

EM
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Description (Cont'd)

DTC P0732 A/T 2ND GEAR FUNCTION

782

Refer to “DIAGNOSTIC PROCEDURE”", AT-122.
Refer to shift schedule, AT-334.

@& With GST

1)

Start engine and warm up ATF.

2) Accelerate vehicle to 57 to 62 km/h (35 to 39 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8
Selector lever: D position {(O/D ON)
Refer to shift schedule, AT-334.

3} Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI") quickly from a speed of 57 to 62 km/h (35
to 39 MPH}). (It will take approximately 3 seconds.)

4) Select “MODE 7” with GST.

No Tools

1) Start engine and warm up ATF.

2) Accelerate vehicle to 57 to 62 km/h (35 to 39 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (O/D ON)
Refer to shift schedule, AT-334.

3) Depress accelerator pedal to WOT (more than 7/8 of
‘“THROTTLE POSI™) quickly from a speed of 57 to 62 km/h (35
to 39 MPH). (It wili take approximately 3 seconds.)

4) Perform self-diagnosis for ECM.

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

AT-120



DTC P0732 A/T 2ND GEAR FUNCTION

Wiring Diagram — AT — 2ND

Wiring Diagram — AT — 2ND

NDATOZ262

AT-2NDSIG-01 @

mmm : Detectable line for DTG LA
TCM — : Non-detectable line for DTC
{TRANSMISSION
CONTROL
SHIFT  |MODULE) EM
SOLB
Lzl
YiG LG
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FE

qjl.g
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BR
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SHIFT
SOLENOID
VALVEB T
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DTC P0732 A/T 2ND GEAR FUNCTION

Diagnostic Procedure

Diagnostic Procedure

NDATOGSD
1 CHECK SHIFT SOLENOCID VALVE 3 'CHECK DTC
1. Remove control valve assembly. Refer to AT-235. Perform Diagnostic Trouble Code (DTC) confirmation
2. Check shift solenoid valve operation. procedure, AT-119.
« Shift solenoid valve B OK or NG
Refer to “Component Inspection”, AT-123. or
OK or NG OK > INSPECTION END
NG p | Check control valve again. Repair or
OK > GoTo2. repiace control valve assembly.
NG » Repair or replace shift solenoid valve
assembly.

2 CHECK CONTROL VALVE

1. Disassemble control valve assembly. Refer to “Control
Valve Assembly”, AT-267.

2. Check to ensure that:

e Vafve, sleeve and plug slide along valve bore under their
own weight.

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

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

e Hydraulic line is free from cbstacles.

SAT367H
OK or NG
OK p [GOTOS.
NG > Repair control valve assembly,
AT-122
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DTC P0732 A/T 2ND GEAR FUNCTION

Component Inspection
St oo e 3 Component Inspection o

solenoid valve ! =
Shift solenoid valve A SHIFT SOLENOID VALVE B N

Overrun clutch solencid valve e For removal, refer to AT-235.
Torque convertar ciutch solenoid valva ) Resistance Check
. . NDATO0S 150101
¢ Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
{Approx.)
Shift solenoid 1 Ground 20 - 400
Line pressure vaive B
solenoid valve
|
1.5.
€
st@
—1e e
Terminal cord
assembly connector
AAT360A

Shift solenoid vailve B operatlon CheCK . . i . NDATD05150102
s Check solenoid valve by listening for its operating sound while

Shift solenoid valve A
Ovarrun cluteh solenoid valve
Torque converter clutch sclencid valve

Terminal cord

assembly connector

AAT359A

applying battery voltage to the terminal and ground.

AT-123

MA
EM
LG
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S
BR
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DTC P0733 A/T 3RD GEAR FUNCTION

Description

Description _ i

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 indi-
cator lamp is indicating another self-diagnosis malfunction.

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

Gear position

1

2 3 4

Shift solenoid valve A

ON (Closed)

OFF {Open) OFF (Open) ON (Closed)

Shift solenoid valve B

ON (Closed)

OFF (Open) OFF (Open)

ON (Closed)

TCM TERMINALS AND REFERENCE VALUE

NDATOGS2501
Remarks: Specification data are reference values.
Terminal - - Judgement
No. Wire color Item Condition standard
When shift sclenoid valve A oper-
ates. Battery voltage
; i {When driving in D; or D,.) o
1 Y/PU Shllﬂ s:lenoui * 4
valve When shift solenoid valve A does

not operate. 1V or less
(When driving in D, or Dj.)

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

Torque converter slip ratio = A x C/B '

A: Qutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (3rd) supposed
by TCM, the slip ratio will be more than normal. In case the ratio
exceeds the specified value, TCM judges this diagnosis maifunc-
tion.

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

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 2 3 4
In case of gear position with shift solencid valve A stuck closed 1 1 4 4

*. PO733 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

@ : AT 3RD GR FNCTN

& : Po733

: MIL Code No. 1105

A/T cannot be shifted to the 3rd gear
position even if electrical circuit is good.

& Shift solencid valve A
¢ Each cluich
o Hydraulic control circuit

786
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DTC P0733 A/T 3RD GEAR FUNCTION

Description (Cont'd)

[ seLECT svsTEM

ENGINE
AT

Iy

SAT974H
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| SELF-DIAGESULTS
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| DTC WORK SUPPORT

|
|
|
[ TCM PART NUMBER [
|
|

SAT385J
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(Lm 5o 0 20 40 s 80 1do 120 140 Ts0
{~40) (—4) (32){68)(104)}140)176)212)248)254)320)

SAT021)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

CAUTION:

o Always drive vehicle at a safe speed.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRQCE-

DURE” has been previously conducted, always turn ignition switch

“OFF" and wait at least 5 seconds before conducting the next test.

TESTING CONDITION: :

Always drive vehicle on a level road to improve the accuracy

of test. :
After the repair, perform the following procedure to confirm the

malkunction is eliminated.

With CONSULT

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

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

FLUID TEMP SEN: 0.4 - 1,5V

if out of range, drive the vehicle to decrease the voitage (warm

up the fluid) or stop engine to increase the 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 (43 to 53 MPH} under the
following condition and release the accelerator pedal com-
pietely.

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

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

5} Depress accelerator pedal steadily with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 70 to 85 km/h (43 to 53
MPH) until “TESTING" changes to “STOP VEHICLE” or “COM-
PLETED". (It will take approximately 3 seconds.)

If the check result NG appears on CONSULT screen, go to
“DIAGNOSTIC PROCEDURE”, AT-128.

If “STOP VEHICLE" appears on CONSULT screen, go to fol-
lowing step.

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

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

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

NDATOG52503

Gear on actual transmission shift pattern when

Vehicle condition screen is changed to 1 -> 2> 3 — 4

' No malfunction exists. 1-2-3->4

Malfunction for PO733 exists. 1-1-4-54

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

AT-125

MA

EM
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EG

FE

SU
BR
ST
RS
BT
A
SC

EL
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Description (Cont'd)}

DTC P0733 A/T 3RD GEAR FUNCTION

Refer to “DIAGNOSTIC PROCEDURE”, AT-128.
Refer to shift schedule, AT-334.

@ With GST

1)
2)

3)

4)

Start engine and warm up ATF,

Accelerate vehicle to 70 to 85 km/h (43 to 53 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (O/D ON)

Refer to shift schedule, AT-334.

Depress accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE
POSP from a speed of 70 to 85 km/h (43 to 53 MPH). (ft will
take approximately 3 seconds.)

Select “MODE 7” with GST.

No Tools

1)
2)

4)

Start engine and warm up ATF.

Accelerate vehicle to 70 to 85 km/h (43 to 53 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (O/D ON)

Refer to shift schedule, AT-334.

Depress accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE
POSI” from a speed of 70 to 85 km/h (43 to 53 MPH). (It will
take approximately 3 seconds.)

Perform self-diagnosis for ECM.

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

AT-126



DTC P0733 A/T 3RD GEAR FUNCTION

Wiring Diagram — AT — 3RD

Wiring Diagram — AT — 3RD

NDATO203

AT-3RDSIG-01 @

mmm : Detectable line for DTC MIA,
TCM e : Nori-diotectable line for DTC
(THANSMISSION
ONTROL
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CYRU LG
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Y/PU

ofclh
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BR
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EL
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DTC P0733 A/T 3RD GEAR FUNCTION

Diagnostic Procedure

790

Diagnostic Procedure

NDATO053

1 CHECK SHIFT SOLENOID VALVE

3 CHECK DTC

1. Remove control valve assembly. Refer to AT-235.
2. Check shitt solenoid valve operation.
« Shift solenoid valve A

Refer to “Component Inspection”, AT-129.

OK or NG

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

OK or NG

OK p  |INSPECTION END

oK » GO TO 2.

NG >

Repair or replace shift solenoid valve
assembiy.

NG >

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

2 CHECK CONTROL VALVE

1. Disassemble control valve assembly. Refer to “Control
Valve Assembly”, AT-267.

2. Check to ensure that:

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

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

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

e Hydraulic line is free from obstacles.

OK or NG

SAT367H

OK > GO TO 3.

Repair control valve assembly.

NG [

AT-128



DTC P0733 A/T 3RD GEAR FUNCTION

Component Inspection

Shift solenoid valve B

Shift solenoid valve A

Qverrun clutch solencid valve

Torgue converter clutch solenoid valve

temperature

ﬁ
' 1.5,
DISCUZ{?F
%
——
Terminal cord
assembly connector

AAT362A)

Shift solenoid valve B

Shift solenoid valve A

Qverrun clutch solenoid valve

Torgue converier clutch sclengid valve

TISCONNECT

Terminal cord

assembly connector

AAT3IBIA

Component Inspection
SHIFT SOLENOID VALVE A
e For removal, refer to AT-235.

Resistance Check

=NDAT0054

wpatoostsor (3]

i . NDATO05450101 M A
¢ Check resistance between two terminals.
Solencid valve  Terminal No. F:ifﬁtriﬂﬁe -
s:lljteszlenoid 2 Croind 20 400
LG
EC
FE
AX

Operation Check
NDATO05450102
e Check solencid valve by listening for its operating sound while SU
applying battery voltage to the terminal and ground.

BR
ST
RS
BT
FIA
86
EL

DX

AT-129 201
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Description

DTC P0734 A/T 4TH GEAR FUNCTION

Description

X NDATOGSS
This is an OBD-l self-diagnostic item and not available in TCM
self-diagnosis.
This malfunction will not be detected while the O/D OFF indi-
cator lamp is indicating another self-diagnosis malfunction.
This malfunction is detected when the A/T does not shift into
fourth gear positicn or the torque converter clutch does not
lock up as instructed by the TCM. This is not caused by elec-
trical malfunction (circuits open or shorted) but by mechanical
maifunction such as control valve sticking, improper solenoid
valve operation, malfunctioning oil pump or torque converter
clutch, etc. _

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

CONSULT REFERENCE VALUE IN DATA MONITOR

o . MODE NDATO055501
Remarks: Specification data are reference values.
Monitor item Condition Specification
Torque converter clutch sole- Lock-up lOFF Apprommaiely 4%
noid valve duty Lock-up ON Approximately 94%
Small throttle opening
. H ©
Line pressure solenoid valve {Low line plessure) Approximately 24%
duty Large throttle opening Approximately 95%
(High line pressure)
TCM TERMINALS AND REFERENCE VALUE —
Remarks: Specification data are reference values.
Terminal . - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal 1525V
1 R Line pressure after warming up engine. ’ ’
solenoid valve @5 i When depressing accelerator pedal | ) o/ - joss
m) fully after warming up engine. ’
Line pressure “b When releasing accelerator pedal 5 - 14V
) VB solenoid valve i after warming up engine.

(with dropping
[ resistor)

When degpressmg accelera?tor pedal 0.5V or less
fully after warming up engine.

AT-130



DTC P0734 A/T 4TH GEAR FUNCTION

Description (Cont'd)

Terminal Wire color ltem Condition Judgement
No. standard
Torque converter When A/T performs lock-up. 8-15V
3 ORL | clutch solenoid When A/T does not perform lock-
valve up 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
; : (When driving in D, or D,.}
14 Y/PU Shllﬂ s;\;lenoud 1 4
valve 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
12 /G Shift solenoid (Wherl ngIng in DT or Dz)
valve B When shift solenoid valve B does
not operate. 1V or less
(When driving in D; or D,,.)
When overrun clutch solenoid
Battery voltage
Overrun clutch valve operates.
20 OR/B .
solenoid valve When overrun clutch solenoid
1V or less
valve does not operate.

ON BOARD DIAGNOSTIC LOGIC ——
This diagnosis monitors actual gear position by checking the torque
converter slip ratio caleulated by TCM as follows:

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

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

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

closed,

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 2 3 4
In case of gear position with shift solencid vaive B stuck closed 1 -2 2 1*

": PO734 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

: A/T 4TH GR FNCTN

@ : PO734

A/T cannot be shifted 1o the 4th gear
position even if slectrical circuit is good.

: MIL Code No. 1106

* Shift solenoid valve A

o Shift solenoid valve B

e Overrun cluich solenoid valve

o Line pressure solenoid valve

s Each clufch

# Hydrawlic control circuit

e Torque converter cluich solenoid valve

AT-131
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DTC P0734 A/T ATH GEAR FUNCTION

Description (Cont'd)

[lm  seecTsysTem
ENGINE
1y

SATS74H

Il sELECT DiAG MODE . O

| SELF DIAGESULTS
[ DATA MONITOR

| TCM PART NUMBER

l
|

|
!
| DTC WORK SUPPORT |
|
|
|

SAT385)

°*C(°F)

tLm 50 & zd a0 &0 80 1do 130 140
(~40) (-4) (32)(68)104)140){176)212)248){284)}320)

160

SATO21J

DIAGNOSTIC TROUBLE CODE {DTC) CONFIRMATION

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.

s 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 ignition switch

OFF and walit at least 5 seconds before conducting the next test.

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

of test.
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

(8 With CONSULT

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 helow.

FLUID TEMP SEN: 0.4 - 1.5V

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

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

4) Accelerate vehicle to 42 to 52 km/h (26 to 32 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 5.5/8 (at all times during step
4}
Selector lever: D position {O/D ON)

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

5) Depress accelerator pedal steadily with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 42 to 52 km/h (26 to 32
MPH) until “TESTING” has turned to “STOP VEHICLE" or
“COMPLETED”. (It will take approximately 3 seconds.)

If the check result NG appears on CONSULT screen, go to
“DIAGNOSTIC PROCEDURE”", AT-135.

If “STOP VEHICLE” appears on CONSULT screen, go to fol- -
fowing step.

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

NDATO055504

"o If “TESTING” does not appear on CONSULT for a long

time, select “SELF-DIAG RESULTS” for “ENGINE”. In case
a 1st trip DTC other than P0734 is shown, refer to appli-
cable “TROUBLE DIAGNOSIS FOR DTC”.

6) Stop vehicle.

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

Gear on actual transmission shift pattern when

Vehicle condition screen is changed to 1 — 2 — 3 — 4

No malfunction exists 1+2—-3—-4

AT-132



DTC P0734 A/T 4TH GEAR FUNCTION -

Description (Cont'd}

Vehicle condition

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

Malfunction for P0734 exists. A—=2-2-1

8)

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

Refer to "“DIAGNOSTIC PROCEDURE”, AT-135.

Refer to shift schedule, AT-334.

‘@ With GST

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 42 to 52 km/h (26 to 32 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 5.5/8

Selector lever: D position {(O/D ON)

Refer to shift scheduile, AT-334.

Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE POSI”
from a speed of 42 to 52 km/h (26 to 32 MPH). (It will take
approximately 3 seconds.)

Select “MODE 7" with GST.

No Tools

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 42 to 52 km/h (26 to 32 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 5.5/8

Selector lever: D position (O/D ON)

Refer to shift schedule, AT-334.

Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE POSI”
from a .speed of 42 to 52 km/h (26 to 32 MPH). (It will take
approximately 3 seconds.)

Perform self-diagnosis for ECM.

Refer to EC section ["Malfunction Indicator Lamp (MIL)", “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION?.
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DTC P0734 A/T 4TH GEAR FUNCTION

Wiring Diagram — AT — 4TH

Wiring Diagram — AT — 4TH

MDATOZ204
mm : Detectable line for DTG
—— © NON-detectable line for DTC
TCM
TRANSMISSION
LU PL L MOBULEY
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o] EQ ] 2] L] 2]
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DROPPING
= RESISTOR
=
G/R
LI—| F304
G/R
.—I
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DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procedure

Diagnostic Procedure

NDATO0SE
@l
1 CHECK SHIFT UP (D, TO D,) 4 CHECK CONTROL VALVE
Buring “Cruise test — Part 1”7 (AT-69), does A/T shift from D; to 1. Disassemble control valve assembly.
Refer to AT-267. . MA

D, at the specified speed?

2. Check to ensure that:
» Valve, sleeve and plug slide along valve bore under their

@ » @ own weight. EM
s Valve, sleeve and plug are free from burrs, dents and
Accelerator scratches.
padal « Control valve springs are free from damage, deformation
7 N\ and fatigue. LG
‘ e Hydraulic line is free from obstacles.
EC
~
Halfway SATSAGH FE
Yes or No
Yes p | GO TO 11.Check for proper lock-up.
No » GO TO 2.
2 CHECK LINE PRESSURE SAT367H
Perform line pressure test. OK or NG
Refer to AT-61. su
CK p |GOTOS.
OK or NG NG > o P——
- epair control valve,
0K p |coTOS BR
NG p |GOTC7.
5  |CHECK SHIFT UP (D.TO D,)
Does A/T shift from D5 to D, at the specified speed? ST
3 CHECK SOQOLENOID VALVES
OK or NG
1. Remove contrel valve assembly. RS
Refer to AT-235. OK > |GOTOS.
2. Refar to “Component Inspection”, AT-138. NG > Check control valve again. Repair or
OK or NG replace control valve assembiy. BT
OK > GO TO 4.
NG » Replace solenocid valve assembly. 6 CHECK DTC H A
Perform Diagnostic Trouble Code (DTC} confirmation
procedure, AT-132.
OK or NG 8¢
OK P |INSPECTION END
NG | 2 GO TO 11.Check for proper lock-up. EL
7 CHECK LINE PRESSURE SOLENOQID
VALVE DX

1. Remove control valve assembly.
Refer to AT-235.
2. Refer to “Component Inspection”, AT-267.

OK or NG
oK p  |GOTOS.
NG > Replace solenoid valve assembly.
AT-135
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DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procedure (Cont'd)

8 CHECK CONTROL VALVE

11 CHECK LOCK-UP

—

. Disassernbie control valve assembly.
Refer to AT-267.
. Check line pressure circuit valves for sticking.
Pressure regulator valve
Pilot valve
Pressure modifier valve

* 8 e N

During “Cruise test — Part 1”7 (AT-68}, does A/T perform lock-up
at the specified speed?

O»Aad

Accelerator
pedal

Halfway
SAT988H
Yes or No
Yes p | Perform “Cruise test — Part 1” again
and return to the start point of this flow
chart.
No > GO TO 12,

SAT367H
OK or NG
OK b [GOTOA.
NG P |Repair control valve,

8  |CHECK SHIFT UP (D, TO D,)

12 |CHECK TORQUE CONVERTER CLUTCH
SOLENOID VALVE

Does A/T shift from D, to D, at the specified speed?

1. Remove control valve assembly.

OK or NG
OK » [(GOTC 10
NG P i Check control valve again. Repair or
replace conirol valve assembly.

Refer 1o AT-235.
2, Refer to “Component Inspection”, AT-267.
OK or NG
OK p GOTO 13
NG . » Replace solengid valve assembly.

10 |CHECK DTC

13 |CHECK CONTROL VALVE

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-132.

OK or NG
OK > INSPECTION END
NG » GO TO 11.Check for proper lock-up.

1. Disassemble control vaive assembly.
Refer to AT-267.

2. Check control valves for sticking.

» Torque converter clutch control valve

« Torque converter clutch relief valve

SAT367H
OK or NG
OK p |GOTO 14.
NG > Repair control valve

AT-136




DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procedure (Conf'd)

14 |CHECK LOCK-UP

15 (CHECK DTC

Does A/T perform lock-up at the specified speed?
Yes or No

procedure, AT-132.

Yes » GO TO 15.

Perform Diagnostic Trouble Code (DTC) confirmation

OK or NG

No » Check control valve again. Repair or
replace control valve assembly.

OK >

INSPECTION END

NG >

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

EM

AT-137 )

LG

EG

Flg

SU

BR

8T

RS

BT

HA

§G

EL
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DTC P0734 A/T 4TH GEAR FUNCTION

Component Inspection

Shift solenvid valve B

Shift solenoid valve A

Overnrun clutch solenoid valve

Torque converter clutch solencid valve

Line pressure
solenoid valve

) DISCOKNECT
€&

St o 5
Terminal cord assembly connector
AAT3I63A
Shift solenoid valve B
Shift sclenoid valve A

Overrun ¢lutch solenoid vaive
Torque converter clutch solenoid valve

Line pressure
solenoid valve

Terminal cord

assembly connector

AAT3B4A]

Component Inspection

=NDATGOS7
SOLENOQID VALVES
NDATOOS7S01
o For removal, refer to AT-235.
Resistance Check
i . NDATO05750101
e Check resistance between two terminals.
) . ) Resistance
Solenoid valve Terminal No. (Approx.)
Shift solenoid
valve A
Shift solenoid
valve B 20 - 4002
Overrun clutch
solenoid valve Ground
Line pressure 25 - 50
solenoid valve
Torque converter
clutch solenoid 10 - 16Q
vailve
Operation Check
NDATODE7SOT02

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

AT-138



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Description

Shift solenoid valve B

Shift solenoid vaive A

Overrun clutch solenoid valve

Torgue converter clutch solencid valve

Line pressure
solenoid valve

SAT322GA

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. LLock-up piston operation will

then be controlled.
Lock-up operation, however, is prohibited when A/T fluid tempera-

ture is too low.

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

CONSULT REFERENCE VALUE IN DATA MONITOR
MODE

NOATO0S8501
Remarks: Specification data are reference values.
Monitor item Condition Specification
Cl i oo
Torque converter clufch sole- Lock quFF Approx1maiely 4%
noid valve duty Lock-up ON _ Approximately 94%
TCM TERMINALS AND REFERENCE VALUE I
Remarks: Specification data are reference values.
Terminal - - Judgement
No. Wire color ltem Condition standard
When A/T performs lock-up. 8-15V
Torque con-
3 OR/L verter clutch
solenoid valve quhen AT does not perform |ock_- 1V or less

ON BOARD DIAGNOSIS LOGIC

NDATOG58503

Diagnostic trouble code

Malfunction is detected when ..

Check items (Possible cause)

() : TCC SOLENOID/CIRC
@ : PO740
: MIL Code No. 1204

when

TCM detects an improper voliage drop

valve.

# Hamess or connectors
(The solenoid circuit is open or shorted.)
e T/C clutch solencid valve

it tries to operate the solenocid

AT-139

@l
MA
EM
LG
EG
FE
AX
SU
BR
ST
RS
BT
A
§C
EL

[BX
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Description {Cont'd)

i SELECTWSYSTEM |
[__ENGINE

| |
I
L 1
L |
| |

SEF895K

{In  seLecTomamone [y

| WORK SUPPORT |
| SELF-DIAG RESULTS |
| DATA MONITOR ]
|
l
|

| ACTIVE TEST

| DTC CONFIRMATION

I ECM PART NUMBER

SATI1I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

NOTE:

f “DIAGNOSTIC TROUBLE CODE CONFIRMATICN PROCE-

DURE" has been previously conducted, always turn ignition switch

OFF and wait at ieast 5 seconds before conducting the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

With CONSULT

1) Turn ignition switch ON.

2) Select “DATA MONITOR” mode for “ENGINE” with CONSULT
and wait at least 1 second.

@ With GST

1} Tumn ignition switch ON.

2) Select "MODE 7” with GST.

No Tools

1}  Turn ignition switch ON.

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

NDATOD58504

AT-140



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE
Wiring Diagram — AT — TCV

Wiring Diagram — AT — TCV

NOATO205

AT-TCV-01 - @l
T‘I%IANSMISSION |
W &ONTROL : m— : Detoctable fine for DTC . MA
DUTY MODULE) — ; Non-detectable line for DTC
SOL :
[L2]) EM
OR/L : :
LG
EG
FE
S
_ ORL
[ ED)
I:g L@&
L .
“ I ST
L .
CONVERTER
CLUTCH RS
SOLENOID
VALVE
BT
= HA
§C
< LI | [ | EL
AT 1}2]3[4]s]6]7]8]9 5] .
NFE y@ wolii12lalil15lefi7[18] | (£402 H.S
BR igfeolor ] [22l2aloa]| W — DX

AAT269A

AT-141 -
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NOATEOSS

1 CHECK GROUND CIRCUIT

2 CHECK POWER SQURCE CIRCUIT

1. Tum ignition switch to QFF position.

2. Disconnect terminal cord assembiy connector in engine
compartment.

3. Check resistance between terminal $ and ground.

Terminal cord assembly connector

AAT365A
Resistance:
10 - 162
OK or NG
OK p |GOTO2
NG » 1. Remove oil pan. Refer to AT-235.

2. Check the following items:

e Torque converter clutch solenoid
valve
Refer to “Component Inspection”,
AT-143.

» Hamess of terminal cord assembly
for short or open

1. Tum ignition switch to OFF position.

2. Disconnect TCM hamess connector.

3. Check continuity between terminal 5 and TCM harness con-
nector terminal 3.

Harmess connector TCM connector
T Pt
T8 5 y I H.S.
DISCONNECT | DISGONNEGT
ORL
ORL
(&
o

AAT3IE6A
Continulty should exist.
if OK, check hamess for short to ground and short to

power.
4. Reinstall any part removed.
CK or NG
QK b GOTOS.
NG > Repair open circuit or short to ground

or short 1o power in harness or con-
nectors.

3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-140.

OK or NG

OK P |INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

2. If NG, recheck TCM pin terminals
for damage or lpose connection
with hamess connector.

AT-142



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Component Inspection

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve ~

DISCONNEGT
> h_.@

Terminal cord
assembly connector
AATIBTA
Shift sclenoid valve B
Shift solenoid valve A

Overrun clutch solenoid valve
Torque converter clutch solenoid valve

| 2

BISGUNNEGT

Line pressure
solenoid valve

Terminal cord assemhly

connector

AAT36BA

Component Inspection

TORQUE CONVERTER CLUTCH SOLENOID VALVE

DATOGB0S01 @ﬂ
e For removal, refer to AT-235.
Resistance Check :
. . NDATO06050101 M&
o Check resistance between two terminals.
. . Resistance
Solencid valve Terminal No. (Approx.) EM
Torque converier :
clutch solenoid 5 Ground 10 - 162 LG
valve
EC
FE
AX

Operation Check

NOATOOE0S0102

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

AT-143
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Description

' DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Description

s This is an OBD-Il self-diagnostic item and n'ot'available in TCM

self-diagnosis.

e This malfunction will not be detectied while the O/D OFF indi-
cator lamp is indicating another self-diagnosis matfunction.

¢ This malfunction is detected when the A/T does not shift into
fourth gear position or the torque converter clutch does not
lock up as instructed by the TCM. This is not caused by elec-
trical 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
A NDATUDB1S01
Remarks: Specification daia are reference values.
Monitor item Condition Specification
- H o°
Torque converter clutch sole- Lock-up f)FF Approximately 45
noid valve duty Lock-up ON Approximately 94%
TCM TERMINALS AND REFERENCE VALUE —
Remarks: Specification data are reference values.
Terminal ' - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal
o : 15-25V
Line pressure after warming up engine.
1 G/R -
solencid valve A When depressing accelerator pedal
. . 0.5V or less
fully after warming up engine.
Line pressure ‘-#& When releasing accelerator pedal | ./
B solenoid valve o after warming up engine.
2 Y, . -
(with dropping When depressing accelerator pedal | ) o, oo
resistor) fully after warming up engine. :
Torque con- When A/T performs lock-up. 8-15v
3 OR/L verter glutch When A/T does not perform lock-
solenoid valve up. 1V or less
When shift solenoid valve A oper- .
ates. Battery voltage
: ; {When driving in D, or D,.)
11 Y/PU Shlif'l s:lenmd 1 4
valve When shift solenoid valve A does
not operate. 1V or less
{When driving in D, or Dgz.}
When shift solenoid valve B oper-
ates. Battery voltage
; ; {(When driving in D, or D,.)
12 Y/G Shllft s;lenmd 1 2
valve When shift solenoid valve B does
not operate. 1V or less
{When driving in D5 or D,,.)
When overrun clutch solenoid valve
operates Battery voltage
20 OR/B C}o\tlerrulr:i clultch
solenoid valve When overrun clutch solenoid valve
1V or less
does not operate.

AT-144



DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Description (Cont'd)

ON BOARD DIAGNOSTIC LOGIC I
This diagnosis monitors actual gear position by checking the torgue
converter slip ratio caiculated by TCM as follows:

Torque converter slip ratio = A x C/B

A: Qutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is much lower than the position {4th)
supposed by TCM, the slip ratio will be much less than normal. In
case the ratio does not reach the specified value, TCM judges this
diagnosis malfunction.

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

closed.

Gear position suppesed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 2 3 4
In case of gear position with shift soienoid valve B stuck closed 1 2 2 1*

*: PO744 is detected.
Malfunction is detected when ... Check items (Possible cause)

Diagnostic trouble code

@ : AT TCC 8V FNGTN

e Torque converter clutch solenoid valve

A/T cannot perform lock-up even if elec- e Each clutch

& : PO744 e
trical circuit is good. e Hydraulic contral circuit

(& : MIL Code No. 1107

@l

MA
EM
LG
EC
FE

AX
U
BR
ST

RS
BT
[FIA
SC
EL

loX

AT-145
807
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Description (Cont'd)

DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

[l sELECTsYSTEM |
| ENGINE _ |
| AT == |
| |
| |
| |
I |
SATA74H
[l sececTomamove [
rSELF-DIAGﬁSULTS
[ DATA MONITOR
[ oTC woRK suPPORT

|
|
l
[ Tom PaRT NUMBER |
|
|

SAT385J

2.5 -

2.0

1.5

1.0

0.5+

s e

1]
—a0 %o

[
(—20) (-2 (32)(68)X104) 140X 176)212)(248)(284)(320)
. 8ATOZ1J

20 a0

60

80 1do 120 140 fe0

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:

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

(@ With CONSULT

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 vehicle to decrease voltage (warm up the
fluid) or stop engine to increase voltage (cool down the fiuid).

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

4) Accelerate vehicle to more than 80 km/h (50 MPH) and main-
tain the following condition continuously until “TESTING” has
turned to “COMPLETE”". (It will take approximately 30 seconds
after “TESTING” shows.)

THROTTLE POSI: 1/8 - 2/8 (at all times during step 4)
Selector lever: D position (O/D ON)

TCC S/V DUTY: More than 94%

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

e Check that “GEAR” shows “4”,

o For shift schedule, refer to SDS, AT-334.

o If “TESTING” does not appear on CONSULT for a long
time, select “SELF-DIAG RESULTS”. In case a st trip DTC
other than P0744 is shown, refer to applicable “TROUBLE
DIAGNOSIS FOR DTC”.

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

Refer to “DIAGNOSTIC PROCEDURE", AT-148.
Refer to shift schedule, AT-334.

@ With GST

1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D (O/D ON), throttle open-
ing halfway and D,, lock-up position for approximately 30 sec-
onds. 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-334.

3) Select “MODE 7" with GST.

No Tools

1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D (O/D ON}), throttle open-
ing halfway and D, lock-up position for approximately 30 sec-
onds. Check that vehicle runs through gear shift of D; — D
— Dy — D, — Dy lock-up, in accordance with shift schedule.
Refer to shift schedule, AT-334.

3) Perform self-diagnosis for ECM.

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

AT-146

NDATDOG1 504



DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Wiring Diagram — AT — TCCSIG

. ; Detectable line for DTC

Wiring Diagram — AT — TCCSIG

NDATO208

—  Non-detectable line for DTC AT-TCCS I G_O1
TF%%NSMISSION
Ly PL PL
DUTY OV RIC SHIFT SHIFT puTY pDUTY Mgg{j?%-
SOL S0L SOL A SCOL B SQL SOL (DR)
=] Q] | 2] ]| 20
OR/L OR/B Y/PU YIG G/R Y/B
)
v
[zl
T | DROPPING
':'E BESISTOR
L
G/R
€=
L---'G]R Exd
?_I
ORL % OR/B YiPU YiG GR
TEg e L G- G- [Fa]
I|- GY i i i
L GY G Y R
TORQUE OVERRUN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENOID SOLENOQID PRESSURE
CLUTCH SOLENQID VALVE A VALVE B SOLENOID
SOLENCID VALVE VALVE
VALVE
i @ mmmm——— e
ISt
4]13}2
@ \ 718

AT-147

AAT2T0A

Gl

MA
EM
LG
EGC
FE

AX
SU
BR
ST

RS
BT
A
SG
EL

DX

809



810

DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Diagnostic Procedure

Diagnostic Procedure

oL g0

Accelerator

NDATO0E2
1 CHECK SHIFT UP (D, TO D,) 4 CHECK CONTROL VALVE
During “Cruise test — Part 17 (AT-69), does A/T shift from D to 1. Disassemble control valve assembiy.
D, at the specified speed? Refer to AT-267.
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, denis and

scratches.

pecal e Control valve springs are free from damage, deformation
7 R and fatigue. _
‘ » Hydraulic line is free from obstacles.
e
Haltway SAT988H
Yes or No
Yes > GO TO 11,
No » GO TO 2.
2  |CHECK LINE PRESSURE | SAT367H
Perform line pressure test. OK or NG
Refer to AT-61.
OK p |GOTOS.
OK or NG
NG P Repair control valve.
oK p |GOTOS.
NG p [(GOTO7.
5  |CHECK SHIFT UP (D, TO D,)
Does A/T shift from D, to D, at the specified speed?
3 CHECK SOLENOID VALVES
OK or NG
1. Remove control valve assembly.
Refer to AT-267. OK p [GOTOGSG.
2. Check solenoid valve assembly operation. NG > Check control valve again. Repair or
Refer to AT-151. replace control valve assembiy.
OK or NG
OK > |GOTO4 6 |CHECK DTC
NG P |Replace solenoid valve assembly. Perform Diagnostic Trouble Code (DTC) confirmation

procedura, AT-146.

OK or NG
oK p {INSPECTION END
NG > GO TO 11.Check for proper lock-up.
7 CHECK LINE PRESSURE SOLENOID

VALVE

1. Remove control valve assembly.
Refer to AT-235.
2. Check line pressure solenoid valve operation.
Refer to AT-151.

OK or NG
OK » GO TO 8.
NG > Replace sclenocid valve assembly.
AT-148



Diagnostic Procedure (Cont'd)

DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

8 CHECK CONTROL VALVE - 1 CHECK LOCK-UP
| 1. Disassemble control valve assembly. During “Cruise test — Part 17 {AT-69), does A/T perform lock-up @l
Reter to AT-267. at the specified speed? :
2. Check line pressure circuit valves for sticking.
« Pressure regulator valve .
o Pilot valve @ . D4 L/U AR
« Pressure modifier valve '
Accelerator
pedal EM
LG
Haltway E@
SATI89H
Yes or No EE
Yes » Perform “Cruise test — Part 17 again
SAT367H and return to the start point of this fiow
OK or NG chart.
OK > GOTO 9. No | 3 GO TO 12
NG > Repair control valve.
12 CHECK TORQUE CONVERTER CLUTCH
SOLENOID VALVE
9 CHECK SHIFT UP (D, TO D,) 1. Remove control valve assembly. SU
Does A/T shift from D4 to D, at the specified speed? Refer to AT-235.
oK G 2. Check torque converter clutch solenoid valve operation.
or N Refer 1o AT-151. =
y
OK > GO TO 10. OK or NG
NG » Check control valve again. Repair or oK > GO TO 13.
replace control valve assembly. ST
NG » Replace solencid valve assembly.
10 CHECK DTC BS
Perform Diagnostic Trouble Code (DTC) confirmation 13 CHECK CONTROL VALVE
procedure, AT-146. 1. Disassemble control valve assembly.
Refer to AT-267. 5
OK or NG 2. Check control valves for sticking. T
OK P |INSPECTION END e Torgue converter clutch control valve
e« Torque converter clutch relief vaive
NG p | GO TO 11.Check for proper lock-up. HA
§C
EL
DX
SAT367H
OK or NG
OK » GO TO 14.
NG > Repair conirol valve,

AT-149 811



DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Diagnostic Procedure {Cont'd)

812

14 |CHECK LOCK-UP 15 |CHECK DTC
Does A/T perform lock-up at the specified speed? Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-146,
Yes or No
Yes > GO TO 15. OK or NG
No > Check control valve again. Repair or oK > INSPECTION END
replace control vaive assembly. NG » Perform “Cruise test — Part 1" again
and return to the start point of this flow
chart,
AT-150




DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Component Inspection
Component Inspection I
Shift solencid valve B SOLENOID VALVES
Shift solenoid valve A NOATO083S0
Overrun clutch solenoid valve e For removal, refer to AT-235.
Torgque converter clutch solenoid vaive .
Resistance Check
. R NDATOGE350101
o Check resistance between two terminals.
Solenoid valve Terminal No Resistance
’ (Approx.)
Shift solenoid 2
Line pressure lve A
p valve
solenoid valve
Shift solenoid 1 20 - 400
valve B
* Qverrun cluich 3
solenoid valve Ground
Line pressure
(5 pr 4 2.5 - 50
solencid vaive
DISCOMNECT
2134
. S Eéj] Torque converter
clutch solenoid 5 10 - 16Q
Terminal cord assembly connector valve

AAT363A

Shift solencid valve B

Shift solenoid valve A

Qverrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

DISCONNEST

Terminal cord

assembly connector

AATIB4A

Operation Check

NDATOOE3S0102

o Check solenoid valve by listening for its operating sound while

applying battery voltage to the terminal and ground.

AT-151
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Description

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

A/T fluid

sensor

Line pressure solenogid valve

! Tarque converter clutch solenoid valve

temperature

SAT283HA

Description

NDATO064
The line pressure solenoid valve regulates the oil pump discharge
pressure to suit the driving condition in response to a signal sent
from the TCM.
The line pressure duty cycle value is not consistent when the
closed throttle position switch is ON. To confirm the line pres-
sure duty cycle at low pressure, the accelerator (throttle)
should be open until the closed throttle position switch is OFF.

CONSULT REFERENCE VALUE IN DATA MONITOR

MODE l NDATGI64501
Remarks: Specification data are reference values.
Monitor item Condition Specification
Small throttle opening
- T 0,
Line pressure solenoid valve (Low line pressure) Approximately 24%
duty Large throttle opening Approximately 95%
(High fine pressure)

NOTE:

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

TCM TERMINALS AND REFERENCE VALUE

NDATO064802

Remarks: Specification data are reference values.

Terminal Wire color item Condition Judgement
No. standard
When releasing accelerator pedal v
; after warming up engine 15-25
’ &R Line pressure '
solenoid valve ;
f When depressing accelerator pedal 0.5V or less
fully after warming up engine.
Line pressure @ When releasing accelerator pedal | . .\
. Ve solenoid valve after warming up engine.
{with dropping When depressing accelerator pedal | o &y o joss
resistor) fully after warming up engine. )
ON BOARD DIAGNOSIS LOGIC
NDATOOE4503
Diagnostic trouble code MaMfunction Is detected when ... Check items (Possible cause)

() : UPRESS SOL/CIRC

@) : PO745

@) : MIL Code No. 1205

TCM detects an improper voltage drop e Harness or connectors
when it tries to operate the solenoid {The solenoid circuit is open or shorted.)
valve. « Line pressure solencid valve

814
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Description (Cont'd)

(I SELECTLSYSTEM

| ENGINE

L) S | SN S—

SEF835K

I [ SELECT DIAG MODE

[+]

| WORK SUPPORT

[ SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

l DTC CONFIRMATION

I ECM PART NUMBER

SATO111

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE
NDATO064504
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CURE” has been previously conducted, always turn ignition switch
OFF and wait at least 5 seconds before conducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
(B) With CONSULT
1) Turn ignition switch ON and select “DATA MONITOR” mode for
“ENGINE” with CONSULT,
2) Depress accelerator pedal completely and wait at least 1 sec-
ond.

With GST

1) Turn ignition switch ON.

2) Depress accelerator pedal completely and wait at least 1 sec-
ond.

3) Select "MODE 7" with GST.

No Tools

1) Turn ignition switch ON,

2) Depress accelerator pedal completely and wait at least 1 sec-
ond.

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

@l
MA
EM
LG
EG
FE

AX

=3

AT-153 S



DTC P0745 LINE PRESSURE SOLENOID VALVE
Wiring Diagram — AT — LPSV

Wiring Diagram -—— AT — LPSV

NDATOZ07

AT-LPSV-01

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

TT%“ANSMlSSlON

PL PL (CONTHOL
Dslé)TLY sgtjgn) MODULE}
[N
G/R ¥/B

r.-llzl Ead

E9

Y/B

=]l

L | DROPPING

= |RESISTOR

IILII

G/R

LI_%-]]-

¥
.4
]
G/A

VALVE

“

R
LINE
PRESSURE
SOLENOID

= o s
A P A E1 F] En 12N
Ry R @O P S

AAT271A

AT-154

816



DTC P0745 LINE PRESSURE SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NDATOOES

1 CHECK GROUND CIRCUIT

3 CHECK POWER SOURCE CIRCUIT

1. Turn ignition switch to OFF position.
2. Disconnect terminal cord assembly connector in engine

compartment.
3. Check resistance between terminal 4 and ground.

Terminal cord assembly connector

-
| L

DISCONNECT

1. Tum ignition switch to OFF position.
2. Check continuity between terminal 4 and TCM harness con-

nector terminal 1.

Harness cohnector TCM connector

MatD [Proon M

DISCONNECT G/R DISCONMECT

i

| {

AAT3IT1A

.

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

AAT369A
Resistance:
25-5Q
OK or NG
OK p |GOTOZ2
NG > 1. Remove control valve assembly.
Refer to AT-235.

2. Check the following items:

e Line pressure solenoid valve
Refer to “Component Inspection”,
AT-156.

¢ Hamess of terminal cord assembly
for short or open

power.
3. Reinstall any part removed.
OK or NG
OK p |GOTO4.
NG | 2 Repair open circuit or short te ground

or short to power in harness or con-
nectors,

4 CHECK DTC

2 CHECK POWER SOURCE CIRCUIT

Perfarm Diagnostic Trouble Code {DTC) confirmation
procedure, AT-153.

OK or NG

1. Tum ignition switch to OFF position.

2. Disconnect TCM harness connector.

3. Check resistance between terminal 4 and TCM harness
connector terminal 2.

Hamess connector TCM connector

Ei@ _r=_1_JIETIl_JF

Y/B

(&

DISCONNECT DISCONNEGT

R PO R

OK P |INSPECTION END

NG > 1. Perform TCM input/output signat
inspection.

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

with hamess connector,

AATIT0A
Resistance:
11.2 - 12.8Q
OK or NG
OK > GO TO 3.
NG » Check the following items:

e [Oropping resistor
Refer to “Compeonent Inspection”,
AT-156.

o Harness for short or open between
TCM terminal 2 and terminal cord
assembly (Main hamess)

AT-155

=M

LG

EG

%.%

S

BR

RS

BT

A

8C

EL
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Component Inspection

Shift solencid valve B
. Shift solencid valve A
Qverrun clutch solenocid valve
Torque converter clutch solenoid valve

)

Terminal cord assembly connector

AAT3I72A]

Shift solencid valve B

Shift solenoid valve A

Qvarrun clutch solenocid valve

Torque converter clutch selenoid valve

Line pressure
solenoid valve

<
A 5

Terminal cord assembly connactor

AAT373A]

DISCORNECT

AATE73A

Component Inspection

=NDATO06E
LINE PRESSURE SOLENQID VALVE o r
¢ For removal, refer to AT-235.
Resistance Check
NDATOOSES0101
e Check resistance between two terminals.
Solencid valve Terminal No. '?zﬂ:trz:ﬁe
Line prassure 4 Ground 25-50
solenoid valve
Operation Check I

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

DROPPING RESISTOR

o Check resistance between two terminals.

Resistance: 11.2 - 12.8Q

AT-156

NDATODEE302



DTC P0750 SHIFT SOLENOID VALVE A

Description

Shift solenoid valve B
Shift solenocid valve A

Querrun clutch solenoid valve
Torque converter clutch solenoid valve

Description

Shift solenoid valves A and B are turned ON or OFF by the ’!Iqﬁmﬁ
in response to signals sent from the park/neutral position (PNP) @l
switch, vehicle speed and throttle position sensors. Gears will then
be shifted to the optimum position.

WA
Li [EM
Ineé pressure
solenoid valve
SAT322GA LG
Gear position 1 2 3 4 BC
Shift solenoid valve A ON (Closed) QFF {Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Opsen) EE

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NDATOG67501
AT

Terminal . - Judgement
No. Wire color em Condition standard
, , AX
When shift solenoid valve A aper-
ates. Battery voltage
; ; (When driving in D, or D,.)
1 Y/PU Shllf't s:lenold 19 e sU
valve When shift solenoid valve A does
not operate. 1V or less
{When driving in D, or D) BR

ON BOARD DIAGNOSIS LOGIC

NDATOpE7502 gT

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

@ : SFT SOL A/CIRC

@ : PO750

& : MIL Code No. 1108 .

valve,

TCM detects an improper voltage drop # Harness or connectors
when it tries to operate the solenoid (The sclenoid circuit is open or shorted.)

» Shift solenoid valve A

RS

BT

AT-157

A

SC

EL

819



820

Description (Cont'd)

DTC P0750 SHIFT SOLENO.ID VALVE A

il seLecT_sysTEM

| ENGINE

I
I
l
I
l

8

M e

F835K

[l seiecT DiAG MODE

iF)

| WORK SURPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

, ECM PART NUMBER

!
|
|
|
|
|

SATI1I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE: '
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition switch

OFF and wait at least 5 seconds before conducting the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

B With CONSULT

1) Turn ignition switch ON and select “DATA MONITOR” mode for
“ENGINE” with CONSULT.

2) Start engine.

3} Drive vehicle in D position and allow the transmission to shift
1 — 2 (“GEAR").

@ With GST

1) Start engine.

2) Drive vehicle in D, — D, position.

3) Select "MODE 7” with GST.

@ No Tools

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"].

NDATOOE7503

AT-158



DTC P0750 SHIFT SOLENOID VALVE A

Wiring Diagram — AT — SSV/A

Wiring Diagram — AT — SSV/A

NDATO208

AT-SSV/A-01 @l

= : Detectable line for DTC MA
wen - Non-detactable line for DTC

TCM
(TRANSMISSION
CONTROL
SHIFT  |MODULE) EM
SOL A
| KEH}
Y/PU LG
EC

=
3
c

SU

BR

RS

SHIFT
SOLENOID

VALVE A ?

haodro

A

SGC

EL

it 5y |
o[l

AAT282A

AT-159 821



DTC P0750 SHIFT SOLENOID VALVE A

Diagnostic Procedtire

Diagnostic Procedure

NDATO058
1 CHECK GROUND CIRCUIT 2 CHECK POWER SOURCE CIRCUIT
1. Turn ignitien switch to OFF position. 1. Turn ignition switch to OFF position.
2. Disconnect terminal cord assembly connector in engine 2. Disconnect TCM harness connector.
compartment. 3. Check continuity between terminal 2 and TCM harness con-
3. Check resistance between terminal 2 and ground. nector terminal 11.
Continuity should exist.
Terminal cord assembiy connector ..
g Harness connector (Faod)  TCM connector
EE?B ﬁ I —
G T.5. T.5. B T H.S.
DISCCNNECT DISCONNECT Y/PU DISCONNEGT
=] € € ny
[N
= =
AAT375A \ J
Resistance: AATITAA
20 - 400Q if OK, check hamess for short to ground and short to
power.
OK or NG 4. Reingtall any pant removed.
OK | 2 GO TO 2. OK or NG
NG » 1. Remove control valve assembly.
Refer to AT-235. oK > |GOTOS.
2. Check the following items: NG » Repair open circuit or short to ground
e Shift solenocid valve A or short to power in hamess or con-
Refer to “Compoenent Inspection”, nectors.
AT-181.
e« Harness of terminal cord assembly
for short or open 3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-158.

OK or NG

OK > INSPECTION END

NG » 1. Perform TCM input/output signal
inspection.

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

g2 AT-160



DTC P0750 SHIFT SOLENOID VALVE A

Cornponent Inspection

Component Inspection oo
Shift solenoid valve B =
M solenoid valvel SHIFT SOLENOID VALVE A -
Overrun clutch solenoid valve e For removal, refer to AT-235.
Torque converter clutch solenoid valve .
Resistance Check :
. . NDATGO6ASOT01
e Check resistance between two terminals.
Soiencid valve Terminal No. Resistance
(Approx.)
Shift solenoid
Line pressure vaive A 11 Ground 20 - 40Q
solenoid valve
&
T,S.
DISCOHNECT
e
Terminal cord assembly connector
AAT376A
Operation Check I

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

Line pressure
solenoid valve

Terminal cord

assembly connector

Torque converter ciutch solenoid valve

4

DISCONKECT

AAT3T7A

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

AT-161

A

El

LC

EG

FE

HA

§C

EL
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DTC P0755 SHIFT SOLENOID VALVE B

Description

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

" Line pressure
solenoid valve

Torque converter clutch solenocid valve

Description s
Shift solenoid valves A and B are turned ON or OFF” by the TC
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 (Cpen) OFF (Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Opan) OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

. . NDATOO70S507
Remarks: Specification data are reference values.
Terminal . - Judgement

No. Wire color [tem Condition standard
When shift sclenoid vaive B oper-
ates. Battery voltage

" via Shift solenoid {(When driving in Dy or D,.)

valve B When shift solencid valve B does

not cperate. 1V or less
(When driving in Dg or D,,.}

ON BOARD DIAGNOSIS LOGIC

NOATO076562
Biagnostic trouble code Malfunction is detected when _. Check items (Possible cause}

(H) : SFT SOL B/CIRC ‘

TCM detects an improper voltage drop e Harness or connectors
@ : PO755 when it tries to operaie the solenoid {The solenoid circuit is open or shorted.)

vaive. ¢ Shift solenoid valve B
: MIL Code No. 1201

AT-162



DTC P0755 SHIFT SOLENOID VALVE B

Description (Cont'd)

[l SELECTSYSTEM {
{ ENGINE ]
| |
L
]

]
]

SEFB95K;

L 4]
| woRK suPPORT !
[ SELF-DIAG RESULTS J

|
|
|
il

SELECT DIAG MODE

| DATA MONITOR

| AcTIVE TEST
| DTC CONFIRMATION

| ECM PART NUMBER

SATSI

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition switch

OFF and wait at least 5 seconds before conducting the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

® With CONSULT _

1} Turn ignition switch ON and select “DATA MONITOR” mode for
“ENGINE" with CONSULT.

2) Start engine.

3) Drive vehicle in D position and allow the transmission to shift
1—2— 3 (“GEAR"). :

@ With GST

1) Start engine.

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

3) Select “MODE 7” with GST.

No Tools

1) Start engine.

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

3) Perform self-diagnosis for ECM.

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

NDATO070503

AT-163

@!
A
EM
LG
EGC

FE
AX
sU
BR
ST
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HA
SE

EL

DX
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DTC P0755 SHIFT SOLENOID VALVE B
Wiring Diagram — AT — SSV/B

Wiring Diagram — AT - SSV/B

NDATD209

AT-S5V/B-01

s : Detectable lina for DTC

TCM —— : NOn-detectable line for DTC
(TRANSMISSION
. CONTROL
SHIFT  |MODULE)
SOL 8 F403) -
II 12 II
Y/G

i)
8

Y
SHIFT
SOLENOID
% VALVE B
<1
82 Nem
1ls(5/ 25
AAT283A
AT-164

826



DTC P0755 SHIFT SOLENOID VALVE B

Diagnostic Procedure

Diagnostic Procedure

NDATOO71

@l
1 CHECK GROUND CIRCUIT 2 CHECK POWER SOURCE CIRCUIT
1. Turn ignition switch to OFF position. 1. Turn ignition switch to OFF position. ‘
2. Disconnect terminal cord assembly connector in engine 2. Disconnect TCM harness connector. MIA
compartment, 3. Check continuity between terminal 1 and TCM harness con-
3. Check resistance between terminal 1 and ground. nector terminal 12,
' : EM
Terminal cord assembly connector Harness connector TCM connector
D oFp P
7 D - A |
Y T.8. DISGORNECT Y/G [ l DI SGONNECT
HMSCONNECT Y6
<) N
e e
= oo FE
AAT378A AATI7IA
Resistance: Continuity should exist.
20 - 40Q2 If OK, check harness for short to ground and short to
power.
OK or NG 4. Reinstall any part removed.
QK » GO TO 2. OK or NG
NG > 1. Remove control valve assembly.
Refer to AT-235. oK > |GOTOs.
2. Check the following items: NG » Repair open circuit or short to ground
» Shift solenoid valve B or shotf to power in harness or con- sU
Refer to “Component Inspection”, nectors.
AT-166.
e Hamess of terminal cord assembly R
for short or open 3 CHECK DTC
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-163. gT
OK or NG
OK > INSPECTION END S
NG > 1. Parform TCM input/output signal
inspection.
2. K NG, recheck TCM pin terminals T
for damage or loose connection
with hamess connector.
A
86
EL
DX
AT-165

827
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.DTC P0755 SHIFT SOLENOID VALVE B

Component Inspection

e e

Shift solenoid valve B

Shift solenoid valve A

Overrun ¢clutch solencid valve

Torque converter clutch solenoid valve

Line pressure
solengid valve

DISCONNECT

Terminal cord assembly connector

AAT3E0A)

Shift soteneid valve B

Shift solenoid valve A

Ovwerrun clutch solenoid valve

Torque converter clutch solenoid vaive

Line pressure
solenoid valve

DISCONMECT

Terminal cord

assembly connector

AAT3B1A

Component Inspection

=MNDATGO7E
SHIFT SOLENOID VALVE B
NDATOO72501
e For removal, refer to AT-235.
Resistance Check
. . NDATOO7ZS0107
e Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
vaive B 1 Ground 20 - 400

Operation Check

NDATO07250102

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

AT-166



DTC P1705 THROTTLE POSITION SENSOR

Dascription

Throtile position sensor
and throttle position switch

Description

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

e Throtile position switch
Consists of a wide open throttle position switch and a closed
throttte position switch.
The wide open throttle position switch sends a signal to the
TCM when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sends a
signal to the TCM when the throttle valve is fully closed.

NDATO073

AAT794
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE NDATOO?3501
Remarks: Specification data are reference values.
Monitor item Condition Specification

Throttle position sensor

Fully-closed throttte Approximately 0.5V

Approximately 4V

Fully-open throttle

TCM TERMINALS AND REFERENCE VALUE

NDATOO73802

Remarks: Specification data are reference values.

Terminal - - Judgement
No. Wire color item Condition standard
Closed throttie When relegsing accelleralor pedal Battery voltage
" BRAY position switch after warming up engine.
(in throttle posi- When depressing accelerator pedal |\, |
tion switch) after warming up engine. orless
Wide open When depressing accelerator pedai
throttle position more than hal-way after warming Battery voltage
17 R/W switch up engine.
(in throttle posi- When releasing accelerator pedal |\,
tion switch) after warming up engine.
Throttle position @)
32 BR sensor — 4.5-5.5V
{Power source) @
Fully-closed
throttle:
When depressing accelerator pedal Approximately
Throtite position slowly after warming up engine. 0.5V )
a4 R/G : .
$ensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
LAY
Throttle position
42 BrY sensor — —
{Ground}

ON BOARD DIAGNOSIS LOGIC

NDAT0073503

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

@) : TP SEN/CIRC AT
@ : P1705
: MIL Code No. 1206

1TCM receives an excessively low or high
voltage from the sensor.

« Harness or connectors

« Throttle position sensor
e Throttle position switch

(The sensor circuit is open or shorted.)

AT-167
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Description (Cont'd}

DTC P1705 THROTTLE POSITION SENSOR

[l seLEcT sysTEm

ENGINE

y

AT

|
|
|
|
)
|
L

ATI74H

I [  SELECT DIAG MODE

L]

| SELF-DIAGESULTS
Ll

[ pata MonITOR

| DTC WORK SUPPORT

I TCM PART NUMBER

|
|
|
l
|
I

SAT385J

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previcusly conducted, always turn ignition switch

OFF and wait at least 5 seconds before conducting the next fest.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

(@ With CONSULT

1) Turn ignition switch ON and select “DATA MONITOR” mode for
“A/T” with CONSULT.

2) Check the following.

NDATO073504

Accelerator pedal | +pr pog SEN | CLOSED THL/SW | W/O THRL/P-SW
condition
Fully released Less than 4.7V ON OFF
Partially 0.1-46V OFF OFF
depressed
Fully depressed 1.8 - 4.6V OFF ON

[ SELECT.SYSTEM

| ENGINE

[
L
=

=

SEF885K

[lm  seLECT DIAG MODE

]

[ work supPORT

] SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

[ DTC CONFIRMATION

[ ECM PART NUMBER

|
|
|
|
|
|

SATO1I

if the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-170.
If the check result is OK, go to following step.

3} Turn ignition switch ON and select “DATA MONITOR” mode for
“ENGINE” with CONSULT.

4) Start engine and maintain the following conditions for at least
3 consecutive seconds. Then release accelerator pedal com-
pletely.

VHCL SPEED SE: 10 kmvh (6 MPH) or more

THRTL. POS SEN: Approximately 3V or less

Selector lever: D position (O/D ON)

If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-170.

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

5) Maintain the following conditions for at least 3 consecutive
seconds. Then release accelerator pedal completely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (O/D ON)

With GST

1) Start engine.

2) 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.

3) Select “MODE 7” with GST.

No Tools

1) 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.

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

AT-168



DTC P1705 THROTTLE POSITION SENSOR

Wiring Diagram — AT — TPS

Wiring Diagram — AT — TPS

NDATO210

AT-TPS-01 @l
IGNITION SWITCH
ON or START 1[\
: i R
THROTTLE Refer ta “EL-POWER". I : Detectable line f(?r DTC v
POSITION 10A —  Non-detectable line for DTC
SENSOR
O = = =
L]
Ly
BR R B/Y
-~ i
p LG
o P Ly
1 | U‘Y 5
: : [5] THROTTLE EG
| | POSITION SWITCH e
ro “._ — {CLOSED THRQTTLE
S ] POSITION SWITCH
AND WIDE OPEN
BR R BIY THROTTLE POSITION EE
|_._|- I_l_‘ rl_' WIDE SWITCH)
---[foalt- - - A -- - e s Gl |
OTHER cLoseD| OTHER
BR R BIY
- ILa]) L8]]
{ o—
Rl T RW BR/Y
I I
| ]
’ I i
i 1
e Ny -
(" ’.— m.—BjR-.-B[R SU
[ ] [ ]
© BR B/R AW BRY
.— e [ e | E—— —BRBR—BRBR -- -
F12 BI5
To i I—I—IBFW F103 oK
-
@ mumm | m—— -YY—YI.IY»EC- [ 2 |I--1] 8 |
: ™ CKPS (Fé01) ;
I == 1 :
BR R BY B/R BR RIG RIG BfY BR RW BRY
=)
ez I e e e O O a el ezl [ [fed B
AVCC  TVO1  GND-A GND-C_ GND-C Tvoo |ECM TH SENS SENS WIDE CLOSED] TCM
F101 SENS GND POWEROPEN  SW ggmlggl_lSSlON
W MODULE BT
TORED
B B BR FIA
I I |
l .
= =  §C
- Refer to last page (Foldout page). Eﬂ_-.
112131415 6l7]8i9]10 - 11213 416167 ..Fmg ..nge =3 (:::) 1
11 [12]1a]14 1518 [s7[18]1a]o0]21 |2a 25|24 v [8]9 [ol2is]1alts]i8] Gy (4|5| 6) Gy BR ’
(B4
1]2]s]4] © {s]el7 )=
sl liol1ilrzfsaf1alis)18] =y
101[102]108)104] |105]106}107}108
109f190l111{112] [113)114|115}118
117[118]119]120] [121|122|r2324
AAT284A

AT-169
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DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

1 CHECK DTC WITH ECM

2 CHECK INPUT SIGNAL (With CONSULT)

Performn diagnostic test mode |l (self- diagnostic results) for
engine control.

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

OK or NG
OK (with > GO TO 2.
CONSULT)
CK (without > GO TO 3.
CONSULT)
NG > Check throttle position sensor circuit

for engine control. Refer to EC section
[“Thrattle Position Sensor (DTC:
0403)", “TROUBLE DIAGNOSIS FOR
DTC PO1207].

(B) With CONSULT

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.

[l seectsvstem |

ENGINE m
AT

e
L |
—
! il

SAT974H

3. Read out the value of “THRTL POS SEN".

Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
wMONITOR #NO FAIL
VHCL/S SE-A/T Okmy/n
VHCL/S SE-MTR Skm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12v
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
B/N POSI SW anN
R POSITION SW__ OFF
l RECORD J
SATO76H
OK or NG

CK > GO TO 4.

NG > Check harness for short or open
between ECM and TCM regarding
throttle position sensor circuit. (Main
harness)

AT-170

NOATOO74




DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure (Contd}

3 ICHECK INPUT SIGNAL (Without CONSULT)

® Without CONSULT

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

2. Check voltage between TCM terminals 41 and 42 while
accelerator pedal is depressed slowly.

TCM connector
al (=l n .

41]42

AAT382A
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttle valve:
Approximately 4V
(Voltage rises gradually in response to throttle posi-

4 |CHECK THROTTLE POSITION SWITCH
CIRCUIT (With CONSULT)

tion)
OK or NG
oK p [(GOTOS
NG > Check harness for short or open

between ECM and TCM regarding
throttle position sensor circuit. (Main
harness)

@ With CONSULT

1. Tum 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 accelerator pedal.
Check the signal of throttle position switch is indicated prop-
erly.

Acceleralor Data manitor
pedal condition ™/ osFD THLSW WIO THAL/P-SW
Released ON OFF
Fully depressed OFF ON

MTELOO11

a

¥ MONITOR ¥t NOFAL [Z]
D POSITION SW OFF
2 POSITION SW OFF
1 POSITION SW OFF
ASCD+CRUISE - OFF
ASCD » 0D CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON
WIO THRL/P-SW OFF
RECORD ]
SATI63H
OK or NG
OK » |GOTOS.
NG p  |Check the following items:

+ Throtile position switch — Refer to
“Components Inspection”, AT-173.

e Harness for short or open between
ignition switch and throttle position
switch {(Main harness)

¢ Harmess for short or open between
throttle position switch and TCM
{Main harness)

AT-171

MA

Ell

LG

EG

FiE

S
BR
ST
RS
BT
HA
S@

EL

833
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DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

5 CHECK THROTTLE POSITION SWITCH
CIRCUIT (Without CONSULT)

6 |CHECK DTC

() without CONSULT

1. Turn ignition switch to ON position.
{Do not start engine.)

2. Check voltage between TCM terminals 16, 17 and greund
while depressing, and releasing accelerator pedal slowly.
{After warming up engine)

Perform Diagnostic Trouble Code {DTC) confirmation

procedure, AT-168.

OK or NG
OK p |[INSPECTION END
NG > 1. Perform TCM input/output signal

inspection.

2. I NG, recheck TCM pin ferminals
for damage or lcose connection
with harness connector.

TCM connector
&)
W e |-|_s_
Leli7 CONNMECT
[ ]
Bry | [rw
n &)
Lo @—it
= AAT383A
Accelerator pedal Voltage
condition Terminal No. 16 Terminal No. 17
Releasad Battery voltage 1V or lgss
Fully depressed 1V or lass Battery voltage
MTBL0120
OK or NG
oK » |GoTOS.
NG p  [Check the following items:

« Throttle position switch — Refer to
“Components Inspection®, AT-173.

¢ Harness for short or open between
ignition switch and throttle position
switch {Main harness)

¢ Harness for short or open betwaen
throtle position switch and TCM

(Main hamess}

AT-172




DTC P1705 THROTTLE POSITION SENSOR

Component Inspection

Component Inspection
THROTTLE POSITION SWITCH
Closed Throttle Position Switch (ldle position)

=NDATOOTS
Throttle position switch connector _ NDATO075501 @[[

NDATOO7580101

"_": s e Check continuity between terminals 5 and 6.
BISCOMNECT Accelerator pedal condition Continuity MIA
Released Yes
EM
Depressed No

To adjust closed throttle position swiich, refer to EC section LE

AAT3g4a| @
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic Inspec-
tion™).
EG
FE
AX

Wide Open Throttle Position Switch
NDATGO7580102
¢ Check continuity between terminals 4 and 5. $U
Throttle position switch connector
Accelerator pedal condition Continuity
- '&
TS. Releasad No BR
- Depressed Yes
@ﬁ 8T
e ;
RS
AAT385A
BT
A
8C
EL
DX

AT-173 835
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Description

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

Line pressure
solenoid valve

SAT322GA

Remarks: Specification data are reference values.

Description
NDATOO?E

The overrun clutch solenoid valve is activated by the TCM in
response to sighals sent from the park/neutral position (PNP)
switch, overdrive control switch, vehicle speed and throttle position
sensors. The overrun clutch operation will then be controlled.

TCM TERMINALS AND REFERENCE VALUE

NDATOO76501

Terminal Wire color tem Condition Judgement

No. standard
When overrun clutch solencid valve .
operates. Battery voltage

20 OR/B (Z)\/IeLrUiE (:'Iultch

solenold valve When overrun clutch sclenoid valve
1V or less
does not operate.
ON BOARD DIAGNOSIS LOGIC
NDATGO76502

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible causg)

1 O/R CLTCH SOL/CIRC

& : P1760

valve.

@ : MIL Code No. 1203

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

e Harness or connectors
(The solenoid circuit is open or shorted.)
o Qverrun ¢lutch solenoid valve

L SELECTEHSYSTEM

[ ENGINE

S N | -

I
L
=
I
I

T bl e b

SEF895K

[Im  SELECT DiAG MODE

| WORK SUPPCRT
rSELF-DIAG RESULTS

[ ACTIVE TEST

| DTC CONFIRMATION
[ ECM PART NUMBER

|
|
| DATA MONITOR |
|
|
I

SAT911|

DIAGNOSTIC TROUBLE CODE {DTC) CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, aiways turn ignition switch
OFF and wait at least 5 seconds before conducting the next test.
TESTING CONDITION:

Always drive vehicle on a level road to improve accuracy of

test.
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

With CONSULT

1) Turn ignition switch ON and select “DATA MONITOR” mode for
“ENGINE” with CONSULT.

2) Start engine.

3) Accelerate vehicle to a speed of more than 10 km/h (6 MPH)

with D position {O/D ON).

Release accelerator pedal completely with D position (O/D

OFF). :

NDATOO7ES03

4)

AT-174



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Description {(Cont’'d)

@ With GST

1)
2)

3)

Start engine.

Drive vehicie under the following conditions:

Selector lever in D, overdrive control switch in ON or OFF
position and vehicte speed higher than 10 km/h (6 MPH). RIA

Select “MODE 7" with GST.

No Tools

1)
2)

3)

Start engine. EM
Drive vehicle under the following conditions:

Selector lever in D, overdrive control switch in ON or OFF
position and vehicte speed higher than 10 km/h (6 MPH). LG
Perform self-diagnosis for ECM. _

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

S

BR
ST
RS
BT
[HA
SC

EL

AT-175 837



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Wiring Diagram — AT — OVRCSV

Wiring Diagram — AT -— OVRCSV

OV RIC
SOL

K

OR/B

NOATO211

AT-OVRCSV-01

TCM

gg@ggﬂs&m mummw : Detectable iine for DTG
MODULE) — ; Non-detectable jine for DTC
.F403

OVERRUN
CLUTCH
SOLENOID
VALVE

PRI -
4131211 Fa03
\Azlsls/ &R Fﬁa H.S.

AAT272A

AT-176

838



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NDATOO?7

1 CHECK GROUND CIRCUIT

2 CHECK POWER SOURCE CIRCUIT

1. Turn ignition switch to QFF position.

2. Disconnect terminal cord assembly connector in engine
compartment.

3. Check resistance between terminal 3 and ground.

Terminal cord

assembly connector

dTD [
G/Y DISCONNECT
e e—
AAT3B6A
Resistance:
20 - 30Q
OK or NG
OK > GO TO 2.
NG > 1. Remove control valve assembly.
Refer to AT-235.

2. Check the following items:

e Cverrun clutch solencid valve
Refer to “Component Inspection”,
AT-178.

o Harness of terminal cord assembly
for short or open

1. Turn ignition switch to OFF position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal 3 and TCM harness con-

nector terminal 20.

Harness connector TCM connector

| DISCONNEGT

u OR/B ]

p 5

|
DISCONNECT

I
i

AATIBTA
If OK, check harness for short to ground and short to

power.
Continuity should exist.
4. Reinstall any part removed.

OK or NG
OK » GO TO 3.
NG > Repair open circuit or short to ground

or short to power in harness or con-
nectors.

3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-174.

OK or NG

OK » INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

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

AT-177

MA

EM

LG

EG

FE

RS

BT

A

$C

EL

839
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Componeni Inspection

Shift solenoid valve B
Shift solencid valve A
Qvetrun clutch solenoid valve
Torque converter ciutch solenoid valve

Line pressure
solenoid valve

DISCOMNEGT

Terminal cord

assembly connector

AAT38BA

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

DISCONHEET

Terminal cord

assembly connector

AATIBIA

Component Inspection
OVERRUN CLUTCH SOLENOID VALVE
e For removal, refer to AT-235.

Resistance Check

=NDATO078

NDATOO7ES01

H . NOATOO7ES0101
e Check resistance between two terminals.
Solenoid valve Terminal No  Resistance
eroc Ay ‘ {Approx.)
Overru'n clutch 3 Ground 20 - 400
solenoid valve ‘

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

AT-178



DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

Description
Shift solenaid valve B Descrlptlon NDATOO7S
Shgt Sdenzllit‘c’::lvseognoid v The A/T fluid temperature sensor detects the A/T fluid temperature G
varrun .
Torque converter clutch solenoid valve and sends a Slgnal to the TCM.
AT fluid
temperature MII@A
5ensar
| EM
Line pressure solenoid valve
SAT283HA LG
EC
FE
o - *G(°F)
-40 20 0 20 40 ed 80 100 120 140 160
(—10) (—4) (32)(68)104)(140X176)212X248)(284)(320)
SAT021J
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE suU
. NDATOG7a507
Remarks: Specification data are reference values. ‘
Monitor item Condition Specification BR
Cold [20°C (88°F)] Approximately 1.5V
A/T {luid temperature sensor } } ST
Hot [BO*C (176°F)] Approximately 0.5V
TCM TERMINALS AND REFERENCE VALUE wsmonse IS
Remarks: Specification data are reference values.
Terminal ) - Judgement
No. Wire color ltem Condition standard BT
CL. - When turning ignition switch to CON. | Battery voltage
10 LG Power source @) When turning ignition switch to HA
1V or less
f QFF.
19 LG Power source Same as No. 10 8%
( = When turning ignition switch to
Power source c.@ OFF. Battery voltage =L
28 PU {Memory back- or
up) n
(i@ When turning ignition switch to ON. | Battery voltage [l
Throttle position
42 B/Y sensor — -
{Ground) @
When ATF temperature is 20°C Approximately
- cp | AT fluid tem- ‘,,{ﬁ (68°F). 1.5V
o
perature sensor When ATF ternperature is 86°C Approximately
(176°F). 0.5V

AT-179 841
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

Description (Cont'd)

ON BOARD DIAGNOSIS LOGIC

NOATOO79503

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

() : BATT/FLUID TEMP SEN

TCM receives an excessively low or high

: Bth judgement flicker

voltage from the sensor.

e Harness or connectors
{The sensor circuit is open or shorted.)
e A/T fluid temperature sensor

[

SELECT SYSTEM

PROCEDURE

ENGINE

1

malfunction is eliminated.

AT

(@ With CONSULT

1) Start engine.

— e

8th judgement flicker is longer than others.

NN
[
/ PR A/T fluid temperature
sensor and TCM
Self-diagnosis power source
start

SAT335HB

AT-180

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

. . NDATOO79504
After the repair, perform the following procedure to confirm the

2) Select “DATA MONITOR” mode for “A/T” with CONSULT

|
| 3) Drive vehicle under the following conditions:
] Selector lever in D, vehicle speed higher than 20 km/h (12

MPH).

TP ® Without CONSULT
| M  sELecTDiaGMODE  [] 1) Start engine.

I 2) Drive vehicie under the following conditions:
ISELF-DIAG@SULTS | Selector lever in D, vehicle speed higher than 20 km/h (12
[ paTA MONITOR | MPH). : :

3) Perform self-diagnosis.

| DTC WORK SUPPORT ] Refer to TCM SELF-DIAGNOSTIC PROCEDURE (NO
[ Tem PaRT NUMBER | TOOLS), AT-46.
I |
l |

SAT385J



DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT

AND TCM POWER SOURCE
Wiring Diagram — AT — BA/FTS

Wiring Diagram — AT — BA/FTS _—
AT-BA/FTS-01 @l

N : Detectable line for DTC

= : Non-detectable line for DTC
(VA
IGNITION SWITCH
BATTERY ON or START
1 | EM
104, 10A Refer to "EL-POWER".
¥ & LG
AT FLUID PU LG
TEMPERATURE
SENSCR
F303 &G
B W
| I FE
B W PU LG
(m19)
--------- [ 9 h
Lt el (KN 1]
OR SB PU LG
SU
OR
- - n BR
To EC-CKPS 4@ ¥ Sm @ m ey mmm ey u @ 4 S—-
I ]
B/Y
: ST
F401
F103
Y
- m RS
To EC-TPS {u BV )
»
B/Y BIY SB PU LG LG BT
=] =1 [zt I ez e I 53
GND-A | ECM SENS FLUID MEMORY VIGN VIGN TCM
F101 GND TEMP B/U THNA_F'IF"SCH’ALISSION m
SENS MODULE)
F403) . {F4nd
8G
[ow |
1 2[3[Eala]5]e |7 |(Fioa AAT312IT (Fao 112]a]4] © [5]6[7|(Fae EL
8|3 [ol[1z[i3]7a]7506| @y WHE BA AR ERENERES
D2
AAT285A
843

AT-181
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

Diagnostic Procedure

Diagnostic Procedure

CHECK A/T FLUID TEMPERATURE SEN-
SOR WITH TERMINAL CORD ASSEMBLY

—h

. Tum ignition switch to OFF position.

2. Disconnect terminal cord assembly connector in engine
compartment.

. Check resistance between terminals 6 and 7 when A/T is
cold.

Tarminal cord

assembly connector

&P [

DISCOMNECT
w

e

B

AAT390A
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 k2
4. Reinstall any part removed.

1 CHECK TCM P_OWEFI SOURCE
1. Turn ignition switch to ON position.
(Do not start engine.)
2. Check voltage between TCM terminals 10, 19, 28 and
ground.
Voltage:
Battery voltage
3. Tum ignition switch to OFF position.
4. Check voltage belween TCM terminal 28 and ground.
TCM connector TCM connector
w7 =V s
CONNECT
1o
T €
10,19, 28
(e
ﬂ
o @H
= AAT34TA
Voltage:
Battery voltage
OK or NG
OK > GO TO2
NG » Check the following items:

o Harness for short or open between
ignition switch and TCM (Main har-
ness)

« [gnition switch and fuse
Refer to EL section (“POWER SUP-
PLY ROUTING™).

OK or NG
OK {with » GO TO 3.
CONSULT)
OK (without > GO TC 4.
CONSULT)
NG » 1. Remove oll pan.

2. Check the foliowing items:

o AT fluid temperature sensor
Refer to “Component Inspection”,
AT-184.

¢ Harness of terminal cord assembly
for short or open

AT-182

NDATO080




DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

Diagnostic Procedure (Cont'd)

3 CHECK INPUT SIGNAL OF A/T FLUID TEM-
PERATURE SENSOR (With CONSULT)

(B) With CONSULT

1. Start engine. )

2. Select “ECU INPUT SIGNALS” in “DATA MONITOR” mode
for “A/T” with CONSULT.

3. Read out the value of “FLUID TEMF SE".

#MONITOR #NO FAIL  [g]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bken/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 5w OFF
| RECORD J

SATO76H
Voltage:
Cold [20°C (68°F)] — Hot {80°C (176°F)]:
Approximately 1.5V — 0.5V

OK or NG
oK p [|GOTOS.
NG > Check the following item:

e Harness for short or open between
TCM, ECM and terminal cord
assembly (Main hamess)

e Ground circuit for ECM
Refer to EC section (“TROUBLE
DIAGNCSIS FOR POWER SUP-
PLY™).

4 CHECK INPUT SIGNAL OF A/T FLUID TEM-
PERATURE SENSOR (Without CONSULT) al
& Without CONSULT
1. Start engine.
2. Check voltage between TCM terminal 47 and ground while
warming up A/T. MA
TCM connector
Al = I
=] b EM
CONNECT
1Lk
LG
sB
v
[V] G
1 o E—
- AAT391A
Voltage: FE
Cold [20°C (68°F)] — Hot [80°C (176°F)]:
Approximately 1.5V — 0.5V
3. Turn ignition switch to OFF position.
4. Disconnect TCM hamess connector.
5. Check resistance between terminal 42 and ground.
TCM connector
o == |
4] DISCONNECT
1 SU
BrY
@ BR
e o] —
= AAT392A :
Continuity should exist. ST
OK or NG
oK p [GOTOS. B
NG > Check the following item:
» Harness for short or open between .
TCM, ECM and terminal cord BT
assembly (Main harness)
e Ground circuit for ECM
Refer to EC section ("TROUBLE HA
DIAGNOSIS FOR POWER SUP-
PLY™).
SiE;
5 CHECK DTC
Parform Diagnostic Trouble Code {DTC) confirmation EL
procedure, AT-180.
OK or NG
OK > INSPECTION END ﬂ@x
NG » 1. Perform TCM input/output signal
inspeclion.
2, if NG, recheck TCM pin terminals
for damage or lpose connection
with hamess connector.
845

AT-183



DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT

AND TCM POWER SOURCE

Component Inspection

Thermometer  ©

SAT298F,

846

Component Inspection
A/T FLUID TEMPERATURE SENSOR
o For removal, refer to AT-235.

=MDATOO8T

NDAToGgrS01

e Check resistance between two terminais while changing tem-

perature as shown at left.

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 kQ

80 (176)

Approximately 0.3 k(2

AT-184



DTC VEHICLE SPEED SENSOR-MTR

Description

AATSE45A

Description

IDATO0B2

Ny
The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the revo- Gl
lutfon sensor when it is malfunctioning. The TCM will then use a
signal sent from the vehicle speed sensor-MTR. MA

EM

LG

TCM TERMINALS AND REFERENCE VALUE ——

Remarks: Specification data are reference values. EC

Terminal Wire color ltem Condition Judgement

No, standard

FE

. . Voltage varies

. When moving vehicle at 2 to 3
Vehicle speed between less
40 GY sensor ;n;{'r; (1to 2 MPH) for 1 m (3 ft) or than 1V and
’ more than 4.5V
AX
ON BOARD DIAGNOSIS LOGIC
NOATOO82502
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause) SU
@ : VHCL SPEED SEN-MTR . & Harness or connectors

T.C M ld‘? oS ';Et receive the proper voltage (The sensor circuit is open or shorted.)
& : 2nd judgement flicker signal irom 1he sensor. & Vehicle speed sensor BR
ST
S
BT
A
$G
ElL

B4

AT-185

847
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DTC VEHICLE SPEED SENSOR-MTR

Description (Gont'd)

[l seLecT sysTEM

ENGINE

AT =

|
|
|
|
|
|
L

AT974H

[l seectomemooe [

| SELF-DIAGESULTS

] DATA MONITOR

I DTC WORK SUPPORT

|
|
|
| TCM PART NUMBER |
|
|

SAT385.)

~ N Vs
[mor]

IR

2nd judgement flicker is longer than others.

Vehicle speed
sensor » meter

- Light

—--—S8hade

SAT320H

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

NDATO082502

. CAUTION:

¢ Always drive vehicle at a safe speed.

o f conductmg this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch OFF and wait at Ieast 5
seconds before continuing.

After the repair, perfiorm the following procedure to confirm the

malfunction is eliminated.

) With CONSULT

1) Turn ignition switch ON and select “DATA MONITOR?” mode for
“A/T” with CONSULT.

~ 2) Start engine and accelerate vehicle from 0 to 25 km/h (0 to 16

MPH).

® Without CONSULT

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-46.

AT-186



DTC VEHICLE SPEED SENSOR-MTR
Wiring Diagram — AT — VSSMTR

Wiring Diagram — AT - VSSMTH NDATO213
AT-VSSMTR-01 @l

IGNITION SBWITCH

ON or START
o o § mmma : Detectable line for DTG VLA,
s | RefertoEL-POWER' s : NoN-detectable line for DTG
EM
L
VEHIGLE L&
SPEED
{) SENSOR
&/ Fa01
EG
| R ]
P, B/R
-2 2 e
ol =
PL B8R
[
®
N
L P BA
=0 [EAl [0l
T T COMBINATION
METER
SPEEDOMETER SU
]
31
| EZH] BR
GrY
|
#? 8T
oY GY
| r‘@] RS
v A GI
ot Irz=1l BT
vsp-2 |TCM vsp |ECM
(TRANSMISSION F101 &R
CONTROL <
MODULE) = HIA
(us)y
SC
2827260252423 M17 1] sTels e 6 |7 ]85 0] a2 EL
34| 33]32] " {31]30{29 B 11|12[13]14]15]16]17[1e]1ea0 |21 faz ]2z leef W
o B
Mon G [zl o Js]s]z '
{0 o) 5 ARNTBEDE0G SAV H.S.

24
31
42

101]102]103]104] |105]106{107|108
1084 110[111]112] 113114 1153116
1173118]118]120] |121§122}123)124

AATZ73A

AT-187 ' 849



DTC VEHICLE SPEED SENSOR-MTR

Diagnostic Procedure

Diagnostic Procedure

NDATO083
1 |CHECK INPUT SIGNAL 2  [CHECK DTC
@ With CONSULT Perform Diagnostic Trouble Code (DTC) confirmation
1. Start engine. procedure, AT-186.
2, Select “ECU INPUT SIGNALS” in “DATA MONITOR” mode OK or NG
for “A/T* with CONSULT. : or
3. Read out the value of “VHCL/S SE-MTR” while driving. 0K > INSPECTION END
Check th i h ding to drivi d.
© vaiue changes according fo dilving spee NG > 1. Perform TCM input/output signal
inspection.
ﬁir-\lﬂc?_l/\jswg? A;;ND FA';km /l'-_';] 2. If NG, recheck TCM pin terminals
VHCL/S SE-MTR Bk /h folr damage or loose connection
THRTL POS SEN AV with harness connector.
FLUID TEMP SE 1.2v

BATTERY VOLT 13.4V
ENGINE SPEED 1C24rpm
OVERDRIVE SW CN

P/N POSI SW ON
R POSITION SW ___ OFF
| RECORD ]

SATO76H

@ Without CONSULT

1. Start engine.

2. Check voltage between TCM terminal 40 and ground while
driving at 2 to 3 km/h (1 to 2 MPH) for 1 m (3 ft) or more.

TCM connector
A= O H.S.
) GONNEST
|

TN ™
(&
2 &
= AAT393A
Voltage:
Voltage varies between less than 1V and more
than 4.5V.
OK or NG
OK > GO TO 2.
NG | Check the following items:

« Vehicle speed sensor and ground
cireuit for vehicle speed sensor
Reler to EL section ("“METERS AND
GAUGES".

¢ Hamess for short or open between
TCM and vehicle speed sensor
{Main harness)

850 AT-188



NDATOZ215

CONTROL UNIT (RAM), CONTROL UNIT (ROM)

Descriptior
Description —
The TCM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the A/T. @l
A
ERM
SEC2208 . LG
On Board Diagnosis Logic
NDATO215802 E@
Diagnostic trouble cede Malfunction is detected when ... Check ltems (Possible Cause)
(@) : CONTROL UNIT (RAM) ¢ TCM memory {RAM) or (ROM) e TCM
" GCONTROL UNIT (ROM) FE

AX
DTC Confirmation Procedure
llh_Tl SELECT SYSTEM | NOTE: nDATOZi8S09 @)
| ENGINE | ¥ “DTC Confirmation Procedure” has been previously
| AT Ay | conducted, always turn ignition switch OFF and wait at least
5 secands before conducting the next test. BR
it
I | ( With CONSULT
| | 1) Turn ignition switch ON and select “DATA MONITOR” mode for &7
| | AT with CONSULT.
2) Start engine.
un engine for at least 2 seconds at idle speed.
| | 3) R ine for at least 2 ds at idi d RS
SATS74H
[l  seLecToDiagmoDE [ BT
| SELF-DIAGESULTS [
by HA
| ATA MONITOR |
| DTC WORK sUPPORT |
| TCM PART NUMBER | $G
I |
| | EL
SAT385J
IBX

AT-189 851
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CONTROL UNIT (RAM), CONTROL UNIT (ROM)

Diagnostic Procedure

Diagnostic Procedure

1 INSPECTION START

(B) with CONSULT

1. Tum ignition switch ON and select “SELF DIAG RESULTS”
mode for A/T with CONSULT,

2. Touch “ERASE".

MATION PROCEDURE".
4. Is the “CONTROL UNIT {RAM)” or “CONTROL UNIT
(ROM)” displayed again?

3. Perform “"DIAGNOSTIC TROUBLE CODE (DTC) CONFIR-

Yes or No
Yes » Replace TCM.
No > INSPECTION END

AT-190

=NDATG215504



TROUBLE DIAGNOSES FOR SYMPTOMS
Wiring Diagram — AT — NONDTC

Wiring Diagram — AT — NONDTC —
AT-NONDTC-01 @l

IGNITION SWITCH
ON or START
10A Refer to "EL-POWER'. mmmm : Detectable line for DTC A
% ) | NOn-detectable line for DTC
LG EM
R LG
F402
EG
FE
PARK/NEUTRAL
POSITION (PNP}
. SWITCH
------------------------------ F305
2
3
] U
LW
I T BR
LG/B = 5C sTART
8T
RS
L/R L Lw Ly LB T
=] Ie0t =] IE27] 261l
N - . ¥ N TCM
R-3W N-SW D-SW 2-3W 1-SW (TRANSMISSION I}:HA
CONTROL
-§ MODULE)
o §G
EL
r<1 7 1j21al4f O |5]1617I|(Face
- 8l o fro[1[i2[1alrahslte] w DX
AATZ286A

AT-191 453



TROUBLE DIAGNOSES FOR SYMPTOMS
Wiring Diagram — AT — NONDTC (Cont'd)

IGNITION SWITCH
ON or START

|
104
S

T
L

Refer to “EL-POWER".

AT-NONDTC-02

s : Dotectable line for DTC
ween . Non-detectable line for DTC

1
G/OR
¥
OVERDRIVE
CONTROL
SWITCH
L OFF E109
gl ik
[53] COMBINATION T
oD METER H
o v
INDIGATOR é]
LAMP L'I"J
B
2=]] }
LIOR
L/OR GIOR
> 5
Lem e
L/OR G/OR
3l I[22]1 -9
C L}
oD o RANSMISSION e v 1
INDICATOR Sw CONTHOL B B B
ICAT L L L
|
7] B P P ER B ) [+ &1 NED 21314
|3zl [3tfeojzsl | B 2] w ] S 1

F403
10]11]12113]14]15]16]17]18 H.S.

19120121 l_l D2leafea]| W

AT-192

AAT2BTA



TROUBLE DIAGNOSES FOR SYMPTOMS

Wiring Diagram ~— AT — NONDTC (Cont'd)

IGNITION SWITCH
ON or START
Refer to “EL-POWER",
ASCD g 104
SS#THOL L M : Detectable fine for DTC
e Non-detectable line for DTC
oD <AS)y 1 With ASCD
CRUISE CANCEL
LAMP SIGNAL L
Lo 2 A
RY La/m DATA LINK
CONNECTOR
FOR CONSULT
I N R
RY LG/R E‘E Eé; B/R
- QD (e wmme e meeememmme [ ee
I—|—| Fa02 Ll—l I—l--I .l—r-I
RIY LG/R Y/R YiB -
] +
/Y LG/R Y/R v/B
=1l (el IGal [Exl oM
ASCD ASCD CONSULT CONSULT BA
CRUISE 4TH DATA DATA gg@ggﬂss'o"' I—I—I
SW cut INRX)  QUT(TX) et
DT1 DT2 DT3  OBD2 ND - i
Lol edy Loy bsh  |bad
Cl G O [ [ CAl
GW w P/B G/B GYR BR
G/W w P/B G/B GY/R l—-l
Gl B EEl [ [ s B B
DT1 DT2 DT3  ATCK  NEUT ECM i _I
. l
= ==
Fo12 Fai3
Refer to last page (Foldout page).
GDRED
|§123456712345 e]7 ]2 [o JiolGaez) 0T
glo [ol1fi2l13l44l v [1]12{13]4]15]6]i7hisl1ad20 ]2t Je2 Jas 4] w
[ |
elafosls] Tl l@ssy [elEIa[els]el7lGo [t[2]z]2] © [s]6]7](FacD
141845 7l B 8 [o o[ T[2[13[T4[15] 6] Gy 8| g liol11lizf1akalis[18] w

r

1 )

: = i
1

| 27]28129 5]

i 36]37]8 52| |Gaod :

1 Y 1

] aafaalas]—lslazkis]| & !
a

AT-193

AAT288A

&l

MA

EM

LG

EC

SU

BR

ST

RS

BT

A

§G

EL

855



TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not.Come On

1. O/D OFF Indicator Larhp Does Not Come On
SYMPTOM:

NOATO0BS

0O/D OFF indicator lamp does not come on for about 2 seconds
when turnhing ignitlon switch to ON.

1 CHECK TCM POWER SOURCE

2 CHECK TCM GROUND CIRCUIT

1. Tum ignition switch to ONposition.
(Do not start engine.)

2. Check voltage between TCM terminals 10, 19, 28 and
ground.

TCM connector TCM connector
H.35.

o B | O I _J? I
2’3 CONNECT
[0 l 1 ] B
9 | 1 T ]
10,19, 28
0N <0
L
2 &
= AATIA7A
Voltage:
Battery voltage

3. Turn ignition switch to OFF position.
4. Check voltage between TCM terminal 28 and ground.

1. Tum ignition switch to OFF position.
2. Disconnect TCM harness connector.
3. Check continuity between TCM terminals 25, 48 and

ground.
TCM connector W
R [ [ T H.8.

‘25 0ISCONNECT

)
L |
—
= AATI4BA
Continufty shouid exist.
If K, check harness for short to ground and short to
power.

[ i 45

Voltage:
Battery voltage
OK or NG
OK p [(GOTOZ
NG p | Check the following items:

# Harness for short or open between
ignition switch and TCM (Main har-
ness)

Refer to “Wiring Diagram — AT —
MAIN” in AT-89.

& Ignition switch and fuse Refer to EL
section {"POWER SUPPLY ROUT-
ING”).

OK or NG
0K > GO TO 3.
NG » Repair open circuit or short to ground

or short to power in harness or con-
nectors. Refer to “Wiring Diagram —
AT — MAIN" in AT-89.

3 |CHECK LAMP CIRCUIT

1. Turn ignition switch to OFF position.
2. Check resistance between TCM terminals 10 and 13.

© TCM connector
it L
13 DISCONNECT
T 1 E
L/OR
ﬂ |
—1® &N s .
- AAT394A
Resistance:
50 - 1002
3. Reinstall any part removed.
OK or NG
oK . [GOTOA4,
NG S Check the following items:
e O/D OFF indicator lamp Refer to EL
section.

e Harness and fuse for short or open
between ignition switch and Q/D
OFF indicator lamp {Main hamess)
Refer to EL section (“"POWER SUP-
PLY ROUTING™).

¢ Harness for short or open between
/D OFF indicatar lamp and TCM

AT-194



TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF indicator Lamp Does Not Come On (Cont'd)

4 CHECK SYMPTOM

Check again,
OK or NG
CK INSPECTION END
NG 1. Perform TCM input/output signal

inspection,

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

AT-195

@l

=

LG

EE

sU

BR

ST

RS

BT

[FA

SG

EL
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TROUBLE DIAGNOSES FOR SYMPTOMS

2. Engine Cannot Be Started In P and N Position

2. Engine Cannot Be Started In P and N

Position
SYMPTOM:

=NDATOGEE

e Engine cannot be started with selector lever in P or N

position.

¢ Engine can be started with selector leverin D, 2, 1 or R

position.

1 CHECK PARK/NEUTRAL POSITION (PNP)
SWITCH CIRCUIT

2 CHECK PARK/NEUTRAL POSITION (PNP)
SWITCH

With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR" show dam-
age to park/neutral position {PNP) switch circuit?

Without CONSULT

Check for short or open of park/neutral position {PNP) switch
harness connector terminals 1 and 2. Refer to “Component
Inspection™, AT-96.

Park/neutral
position (PNP)

Does self-diagnosis show damage to park/neutral position T -
. e i switch hamess
{PNP) switch circuit? s connector
~ M b s
T8
OFF
AF [ ~
Self diagnosis
Start
s AAT395A
4 Light
) 9 OK or NG
OK > GO TC 3.
""""""""" Shade NG p | Repair or replace park/neutral position
SAT367J {PNP) switch.
Yes or No
Yes P |Check park/neutral position (PNP) 3 CHECK STARTING SYSTEM
switch circuit. Refer to “DTC P0705", - -
AT-01. Check starting system. Refer to EL section (“System
Description”, “STARTING SYSTEM").
No | GO TO 2.
OK or NG

OK > INSPECTION END

Repair or replace damaged parts.

NG »

AT-196



TROUBLE DIAGNOSES FOR SYMPTOMS

3. In P Position, Vehicle Moves Forward or Backward When Pushed

3. in P Position, Vehicle Moves Forward or
Backward When Pushed '

SYMPTOM:
Vehicle moves when it is pushed forward or backward with

selector lever in P position.

=NDATOOSE

1 CHECK PARKING COMPONENTS

Check parking components. Refer fo “Overhaul” and
“Assembly”, AT-241, 315.

- |dler gear

Parking pawl
SAT282F
OK or NG
OK p |INSPECTION END
NG > Repair or replace damaged parts.

MA

EM

LG

EC

FEE

S

BR

ST

RS

BT

HA

$C

EL

AT-197 859
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TROUBLE DIAGNOSES FOR SYMPTOMS

4. In N Position, Vehicle Moves

4. in N Position, Vehicle Moves
SYMPTOM:

=NDATOO87

Vehicle moves forward or backward when selecting N posi-

tion.

1 CHECK PARK/NEUTRAL POSITION (PNP)
SWITCH CIRCUIT

4 CHECK A/T FLUID LEVEL

@ With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR” show dam-
age to park/neutral position (PNP) switch circuit?

& without CONSULT
Does self-diagnosis show damage to park/neutral position
(PNP) switch circuit?

Self diagnosis
Start

Check A/T fluid level again.

SATE38A
OK or NG
OK » GO TO 5.
NG > Refill ATF.

5 CHECK A/T FLUID CONDITION

4 Light
—————————————————— Shade
SAT367J
Yes or No
Yes > Check park/neutral position (PNP)
switch circuit. Refer to “DTC PQ705”,
AT-91.
No | 2 GO TO 2.

2 CHECK CONTROL LINKAGE

Check control cabie. Refer to AT-237.

OK or NG
oK p |GOTOA4.
NG > GOTO 3.

3 |ADJUST CONTROL CABLE

1. Remave oil pan.

2. Check A/T fluid condition.

Adjust controf cable.

SAT171B
OK or NG
OK p |GOTOS.
NG » 1. Disassemble A/T.

2. Check the following items:
+ Forward cluich assembly
¢ Overrun clutch assembly
e Reverse clutch assembly

6 CHECK SYMPTOM

Check again.
OK or NG
oK » INSPECTION END
SAT405F
NG » 1. Perform TCM input/output signal
inspection.

[ IRefer to AT-237. 2. If NG, recheck TCM pin terminals
for damage or loose connection
with harmess connector.

AT-198




TROUBLE DIAGNOSES FOR SYMPTOMS

&. Large Shock. N — R Posilion

5. Large Shock. N — R Position
SYMPTOM:

=NDATOO088

There is large shock when changing from N to R position.

1 CHECK SELF-DIAGNOSTIC RESULTS

3 CHECK THROTTLE POSITION SENSOR

Does self-diagnosis show damage to AT fluid temperature
sensor, line pressure solenoid valve or throttle position sensor
circuit?

Throttle position sensor

circuit

Check throttle position sensor. Refet to EC section [“Throttle
Position Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTC PO1207]. :

Throttle position sensor
and throttle position switch

AAT794
OK or NG
OK p  |GOTO 4.
NG » Repair or replace throttle position sen-
sofr.

N s AJST fluid temperature
—[onorr]— or circuit
AT sens " .
- - ne pressul
Self-diagnosis solenold valve
start circuit
Light
Shade
SAT345HA
Yes or No
Yes » GO TO 2.
No o GO TO 3.
2 CHECK DAMAGED CIRCUIT
Check damaged circuit.
Throttle position sensor
AST fluid
temperature .~ ECM
sensor 4»
47 2 M 32
TCM L
12 =
Dropping resistor
Line pressure solenoid
valve
AAT3GBA

) CHECK LINE PRESSURE

Check line pressure at idle with selector lever in D position.
Refer to “LINE PRESSURE TEST”, AT-61.

SAT494G

OK or NG

OK p |GOTOS.

> Refer to “DTC P0710, P0745 or
P1705", AT-97, 152 or 167.

AT-199

1. Remove control valve assembly.
Refer to AT-235.

2. Check the following items:

e Valves to control fine pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot fitter)

# Line pressure solenoid vaive

NG >

MA

EM

LG

EC

SU

BR

8T

BT

(A

SG

EL
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TROUBLE DIAGNOSES FOR SYMPTOMS

5. Large Shock. N — R Position (Cont'd)

5 CHECK SYMPTOM

Check again.
OK or NG

CK » INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

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

862 AT-200



TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In R Position

6. Vehicle Does Not Creep Backward In R

Position
=NDATOD8 @U .
SYMPTOM:
Vehicle does not creep backward when selecting R position.
MA
1 JCHECK A/T FLUID LEVEL 2 CHECK STALL REVOLUTION
Check AT fluid level again. Check stall revolution with selactor lever in 1 and R positions. EM
3 LG
EG
[]
FE
SATE3BA SATA93G
OK or NG OK or NG
OK p (GOTO2 OK p |GOTOS.
NG B |Refil ATE OK in 1 B [1. Remove control valve assembly. AX
position, NG Refer to "ON-VEHICLE SERVICE",
in B position AT-235.
2. Check the following items: QU

» Valves to control line pressure {Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)

Line pressure solenoid valve R

. Disassemble A/T.

. Check the following items:
Ol pump assembly T
Torque converter
Reverse clutch assembly
High cilutch assembly R@

* 08 e

NG inbath 1 p» 1. Remove control valve assembly.
and R posi- Refer to “ON-VEHICLE SERVICE",
tions AT-235. @T
2. Check the following items:
Valves to control line pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter} FHA
Line pressure sofenoid valve
Disassemble A/T.
. Check the following items: $G
OQil pump assembly
Torque converter
Reverse clutch assembly EL
High clutch assembly
Low & reverse brake assembly
Low one-way clutch

d DX

R

AT-201 863



6. Vehicle Doss Not Creep Backward In R Position (Cont'd)

TROUBLE DIAGNOSES FOR SYMPTOMS

3 CHECK LINE PRESSURE

4 ICHECK A/T FLUID CONDITION

Check line pressure at idle with selector lever in R position.
Refer to “LINE PRESSURE TEST", AT-61.

1. Remove oil pan.
2. Check A/T fivid condition.

864

SAT494G
OK or NG
CK » |GOTOa4.
NG » 1. Remove control valve assembly.

Refer to “ON-VEHICLE SERVICE",
AT-235.

2. Check the following items:

& Valves to control line pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)

» Line pressura solenoid valve

3. Disassemble A/T.

4. Check the following item:

o Oil pump assembly

SAT171B
OK or NG
oK » |GOTOS.
NG > 1. Remove control valve assembly.

Refer to “ON-VEHICLE SERVICE",
AT-235.

2. Check the foilowing items:

o Valves to control line pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)

& |ine pressure solenoid valve

3. Disassemble A/T.

4. Check the following items:

» Qil pump assembly

» Torque converter

e Reverse clutch assembly

e High clutch assembly

e Low & reverse brake assembly

» Low one-way ciutch

5 CHECK SYMPTOM

Check again.
OK or NG

OK p |INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

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

AT-202




TROUBLE DIAGNOSES FOR SYMPTOMS

7. Vehicle Does Not Creep Forward in D, 2 or 1 Position
7. Vehicle Does Not Creep Forward in D, 2 or 1

Position
-noaroose (2]
SYMPTOM:
Vehicle does not creep forward when selecting D, 2 or 1 posi-
tion. MA
t CHECK A/T FLUID LEVEL 3 CHECK LINE PRESSURE
Check A/T fluid level again. Check line pressure at idle with selector lever in D position. Ef
Refer to “LINE PRESSURE TEST", AT-61.
LC
2
EC
FE
SATE38A
: SAT494G
OK or NG OK or NG
K .
° > [G0T02 oK » [coToa AX
N i .
@ > Refill ATF NG > 1. Remove control valve assembly.

Refer to AT-235. SU

N

. Check the following items:
Valves to control line pressure (Pres-

2 CHECK STALL REVOLUTION

Check stall revolution with selector lever in D position. Refer to sure regulator valve, pressure modi-
“STALL TEST?, AT-57. fier valve, pilot valve and pilot fiter) BR
e Line pressure solenoid valve
3. Disassemble A/T.
4. Check the following item: §T
o Qil pump assembly
RS
BY
SAT493G HA
OK or NG
OK > GO TO 3. Si®
NG » 1. Remove controt valve assembly.
Refer to AT-235.
2. Check the following items: EL

Valves to control fine pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)
Line pressure solenoid valve DA
. Disassemble A/T.
. Check the following items:
Oil pump assembly
Forward clutch assembly
Forward one-way clutch
Low one-way clutch
» Low & reverse brake assembly
« Torque converter

* % 890 e
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TROUBLE DIAGNOSES FOR SYMPTOMS

7. Vehicle Does Not Creep Forward in D, 2 or 1 Position (Cont'd)

4 CHECK A/T FLUID CONDITION

5 |CHECK SYMPTOM

1. Remove oil pan.

2. Check A/T fluid condition.

Check again.

OK or NG

OK >

INSPECTION END

NG >

1. Perform TCM input/output signal
inspection.

2. i NG, recheck TCM pin terminals
for damage or loose connection
with hamess connector.,

SAT171B

OK or NG

OK »

GO TO &.

NG >

1. Remove control valve assembly.
Refer to AT-235.

2. Check the following items:

¢ Valves to control line pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)
Line pressure solenoid vaive

. Disassemble A/T.

. Check the following items:
Qil pump assembly
Forward clutch assembly
Forward one-way clutch
Low one-way clutch
Low & reverse brake assembly
Torque converer

5 & 0 &0 e

AT-204




TROUBLE DIAGNOSES FOR SYMPTOMS
8. Vehicle Cannot Be Started From D,
8. Vehicle Cannot Be Started From D, o

SYMPTOM: @
Vehicle cannot be started from D, on Cruise test — Part 1. ”

1 CHECK SYMPTOM 4 CHECK LINE PRESSURE MA
Is 6. Vehicle Does Not Creep Backward In R Position OK? Check line pressure at stall point with selector lever in D posi-
tion. Refer to "LINE PRESSURE TEST", AT-61.
Yes or No

. EM
Yes > GO TO 2. ;
No » Go to 6. Vehicle Does Not Creep

Backward In R Position, AT-201. LG
2 CHECK SELF-DIAGNOSTIC RESULTS E@
Does self-diagnosis show damage to vehicle speed sensor-A/T
(revolution sensor}, shift solenoid valve A, B or vehicle speed
FE

sensoi-MTR after cruise test?

Vehicle speed sensor-A/T (revolution sensor) SAT494G
N L ’ .
_ - Vehicle speed
— .y sensorsMTR OK or NG
NI Shift sclenold valve A CK p |GOTOS.
Self-diaghosis | r Shift solencid
start / f vaive B NG » |GoTOS.
R / - - - - Light
‘ m_”-l HHL 5 DETECT MALFUNCTIONING ITEM
- -U-L3-- Shade 1. Remove control valve assembly. Refer to AT-235. sU
R 2. Check the following items:
N e Shift valve A
SAT934FB e Shift valve B BR
Yes or No . Sh!ft solanoid valve A
e Shift solenoid valve B
Yes P | Check damaged circuit. Refer to “DTC ¢ Pilot valve ST
P0720, PO750, PO755 or VHCL e Pilot filter
SPEED SEN-MTR”, AT-103, 157, 162 3. Disassemble A/T.
or 185. 4. Check the following items: RS
Forward clutch assembly
N TO 3. *
° > GoTO3 e« Forward one-way clutch
o Low one-way clutch '
# High clutch assembly BT
3 CHECK THROTTLE POSITION SENSOR « Torque converter
Check throttle position sensor. Refer to EC section [Throttle e Qil pump assembly
Position Sensor (DTC: 0403)", “TROQUBLE DIAGNOSIS FOR
DTC P01207]. OK or NG e
OK | 2 GOTO S8
Throttie position sensor NG > Repair or replace damaged parts. g@

and throttle position switch

EL
D3¢
AAT794
OK or NG
QK > GOTO 4,
NG > Repair or replace throttle position sen-
sor.

AT-205 867
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8. Vehicle Cannot Be Started From D, (Cont'd}

TROUBLE DIAGNOSES FOR SYMPTOMS

6

CHECK A/T FLUID CONDITION

7  |DETECT MALFUNCTIONING ITEM

1. Remove oil pan.
2. Check A/T fluid condition.

1. Remove control valve assembly. Refer to AT-235.
2. Check the following items:

o Shift vaive A
« Shift valve B

e Shift solencid valve A
* Shift solencid valve B

e Pilot valve
o Piiot filter
OK or NG
OK » GO TO 8.
NG > Repair or replace damage parts.

SATITIB 8 |CHECK SYMPTOM
OK or NG Check again.
OK > GO TO 7. OK or NG
NG > _|GeTOS oK > |INSPECTION END
NG | 3 1. Perform TCM input/output signal
inspection.

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

AT-206




TROUBLE DIAGNOSES FOR SYMPTOMS

9. A/T Does Not Shift: D, — D, or Does Not Kickdown: D, — D,

9. A/T Does Not Shift: D, — D, or Does Not
Kickdown: D, —» D,

SYMPTOM:

A/T does not shift from D, to D, at the specified speed.

A/T does not shift from D, to D, when depressing accelerator pan
pedal fully at the specified speed.

=nparonez (5]

1 CHECK SYMPTOM 4 CHECK THROTTLE POSITION SENSOR EM
Are 7. Vehicle Does Not Creep Forward In D, 2 Or 1 Position Check throttle position sensor. Refer to EC section [Throttle
and 8. Vehicle Cannot Be Started From [}, OK? Position Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR

DTC P0120]. LG

Yes or No
Yes » GO TO 2.
Throttle position sensor E@

Mo p |Goto 7. Vehicle Does Not Creep For- and throtile position switch

ward In D, 2 Or 1 Position and 8. }
Vehicle Cannot Be Started From D,, }
AT-203, AT-205.

PE

2 I CHECK SELF-DIAGNOSTIC RESULTS

(E)) With CONSULT
Does “ECU INPUT SIGNALS" in “DATA MONITOR” show dam-
age 1o park/neutral position {PNP) switch circuit? : aatros | B
(3 Without CONSULT - OK or NG
Does seli-diagnosis show damage to park/neutral position
(PNP) switch circuit? OK | 3 GO TO 5. SU
NG > Fepair or replace throttle position sen-
~ MV 4 SOr.

»AF T\ -~
5 CHECK A/T FLUID CONDITION

Selt diagnosis
Start 1. Remove oil pan. ST
2, Check A/T fluid condition.
4 Light
RS
—————————————————— Shade
SAT367) BT
Yos or No
Yes > Check parlk/neutral position (PNP) [IEM
switch circuit. Refer to "DTC PO705%,
AT-91.
No p [(GOTOSI S
SAT171B
OK or NG
3 CHECK VEHICLE SPEED SENSOR-A/T AND EL
VEHICLE SPEED SENSOR-MTR CIRCUIT OK p [GOTO7Z.
Check vehicle speed sensor-A/T (revolution senscr} and NG > GO TO 6.
vehicle speed sensor-MTR circuit. Refer to “DTC PO720 and D)4
VHCL SPEED SEN-MTR", AT-103, AT-185.
OK or NG
OK p |GOTO4.
NG > Repair or replace vehicle speed

sensor-A/T (revolution sensor) and
vehicle speed sensor-MTR circuits.
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TROUBLE DIAGNOSES FOR SYMPTOMS

9. A/T Does Not Shift: D, — D, or Does Not Kickdown: D, — D, (Cont'd}

6

DETECT MALFUNCTIONING ITEM

7 | DETECT MALFUNCTIONING ITEM

1. Remove control valve. Refer to AT-235.
2. Check the following items:

« Shift valve A

e Shift solencid valve A

»
L ]

1
2
e Shift valve A
[ ]
[ ]
»

Shift solencid valve A

. Remove control valve. Refer to AT-235.
. Check the following items:

Pilot valve Pilot vaive
Pilot filter Pifot filter
3. Disassemble A/T.
4. Check the following items: OK or NG
e Servo piston assembly QK > GOTOS8.
e Brake band -
e Oil pump assembly NG [ 2 Repair or replace damaged parts.
OK or NG
oK > Qo TO 8. 8 CHECK SYMPTOM
NG P | Repair or replace damaged parts. Check again.
OK or NG
OK » INSPECTION END
NG » 1. Perform TCM input/output signal
inspection.

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

AT-208




TROUBLE DIAGNOSES FOR SYMPTOMS

10. A/T Does Not Shift: D, — D,

10. A/T Does Not Shift: D, — D,
SYMPTOM:

=NDATO093

A/T does not shift from D, to D, at the specified speed.

1 CHECK SYMPTOM

3 ]EHECK THROTTLE POSITION SENSOR

Are 7. Vehicle Does Not Creep Forward In D, 2 Or 1 Positicn
and 8. Vehicle Cannot Be Started From D, OK?

Yes or No
Yes » GO TO 2
No > Go to 7. Vehicle Does Not Creep For-

ward tn D, 2 Or 1 Position and 8.
Vehicle Cannot Be Started From D,
AT-203, AT-205.

2 CHECK PARK/NEUTRAL FPOSITION (PNP)
SWITCH CIRCUIT

With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR™ show dam-
age to park/neutral position {PNP) switch circuit?

& Without CONSULT
Does self-diagnosis show damage to park/neutral posiiion
{PNP) switch ¢ircuit?

~ ML

Check throttle position sensor. Refer to EC section [*Throtile
Position Sensor {DTC: 0403)", “TROUBLE DIAGNOSIS FOR

DTC PO1207].

Throttle position sensor
and throthle position switch

AATT794
OK or NG
OK [ GO TO 4.
NG » Repair or replace throttle position sen-
SOI. i

4 CHECK A/T FLUID CONDITION

| o |_
OFF
o [ ~
Self diagnosis
Start
{ Light
—————————————————— Shade
SAT367J
Yes or No
Yes > Check park/neutral position (PNP}
switch circuit. Refer to “DTC PO705%,
AT-91.
No > GO TO 3.

1. Remove oil pan.
2. Check A/T fluid condition.

SAT171B
OK or NG
0K p (GOTOS.
NG p (GOTOS.

AT-209

BT

(A
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TROUBLE DIAGNOSES FOR SYMPTOMS

10. A/T Does Not Shift: D, — D, (Contd)
5 DETECT MALFUNCTIONING ITEM 6 |DETECT MALFUNCTIONING ITEM
1. Remove control valve assembly. Refer to AT-235. 1. Remove control valve assembly. Refer fo AT-235.
2. Check the following items: 2. Check the following items:
« Shift valve B e Shift valve B
e Shift solencid valve B o Shift solenoid valve B
e Pilot valve e Pilot valve
¢ Pilot filter ] + Pilot filter
3. Disassemble A/T.
4. Check the following items: : OK or NG
= Servo piston assembly OK »> GOTO7Y.
« High clutch agsembly -
o Gil pump assembly NG > Repair or replace damaged parts.
OK or NG

OK > [GoTo7. 7  |CHECK SYMPTOM
NG > Repair or replace damaged parts. Check again.

OK or NG

OK » INSPECTION END
NG > 1. Perform TCM input/output signal

inspection.

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

AT-210
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TROUBLE DIAGNOSES FOR SYMPTOMS

11. A/T Does Not Shift: D, — D,

11. A/T Does Not Shift: D, — D,
SYMPTOM:

=NDAT00S4

e A/T does not shift from D, to D, at the specified speed.
¢ A/T must be warm before D; to D, shift will occur.

1 lCHECK SYMPTOM

3 CHECK THROTTLE POSITION SENSOR

Are 7. Vehicle Does Not Cresp Forward In D, 2 Or 1 Position
and 8. Vehicle Cannot Be Started From D, OK?

Yes or No
Yes > GO TO 2.
No > Go to 7. Vehicle Does Not Creep For-

ward In D, 2 Or 1 Position and 8.
Vehicle Cannot Be Started From D,
AT-203, AT-205.

2 | CHECK SELF-DIAGNOSTIC RESULTS

With CONSULT )
Does self-diagnosis, after cruise test, show damage to any of
the following circuits?
e Park/neutral position (PNP) switch
e Overdrive control switch
& A/ fluid temperature sensor
# Vehicle spead sensor-A/T (revolution sensor)
# Shift solenoid valve Aor B
e Vehicle speed sensorMTR

Vehicle speed sensor-A/T (revelution sensor)
Vehicle speed sensor-MTR

Check throttle position sensor. Refer to EC section [“Throttle
Position Sensor (DTC: 0403)”, “TROUBLE DIAGNOSIS FOR

DTC POT1207].

Throttle position sensor
and throttle position switch

AAT794
OK or NG
oK p |GOTO 4,
NG » Repair or replace throttle position sen-
SO,

~n b /f ) . 4 CHECK A/T FLUID CONDITION
e i Shift solencid valve A
AR Shift solenoid valve B 1. Remaove oil pan.
Self-diagnosis AST fluid temperature 2. Check A/T fluid condition.
start 5ensor
L-- -t -- Light
- Shade
4 Light
SAT363HC
Yes or No
Yes » Check damaged circuit. Refer to “DTC
P0705, PO710, PO720, PO750, PO755
or VHCL SPEED SEN-MTR", AT-21, SAT171B
:\;97, AT-103, AT-157, AT-162 or AT- OK or NG
No » |GoTos. oK GoTOS.
NG GO TO 5.
AT-211

@l
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TROUBLE DIAGNOSES FOR SYMPTOMS

11. A/’T Doas Not Shift. D, — D, (Cont'd)

5 DETECT MALFUNCTIONING ITEM

6 DETECT MALFUNCTIONING ITEM

. Remove control valve assembly. Refer to AT-235.

1. Remove control valve assembly. Refer to AT-235. 1

2. Check the following items: 2. Check the following iterns:

o Shift valve B e Shift valve B

o Overrun clutch contro] valve e Overrun clutch control valve

& Shift solenoid valve B e Shift solenoid valve B

» Pilot valve o Pilot valve

e Pilot filter « Pilot filter

3. Disassemble A/T.

4. Check the following items: OK or NG

e Servo piston assembly oK > GOTOT.

& Brake band ;

e Torque converter NG » Repair or replace damaged parts.

e Qil pump assembly

OK or NG 7 CHECK SYMPTOM
QK » GOTO7. Check again.
NG > Repair or replace damaged parts. OK or NG
OK > INSPECTION END
NG ) > 1. Perform TCM input/output signal
inspection. i
2. If NG, recheck TCM pin terminals
for damage or loose connection
with harness connector.
AT-212




TROUBLE DIAGNOSES FOR SYMPTOMS
12. A/T Does Not Perform Lock-up
12. A/T Does Not Perform Lock-up

SYMPTOM:
AT does not perform lock-up at the specified speed.

=NDATO0SS

1 |CHECK SELF-DIAGNOSTIC RESULTS 3 DETECT MALFUNCTIONING ITEM
Does self-diagnosis show damage to torque converter cluich 1. Remove contro} valve. Refer to AT-235.
solencid valve circuit after cruise test? 2. Check following items:

e Torque converter clutch control valve
» Torque converter relief vaive

~ NS X
« Torque converter clutch solenoid valve

—| o orF =

f/\\ o Pilot valve

Seifdi — o Pilot filter

eif-diagnosis Torque converter clutch
start solenoid valve OK or NG
—Light OK > GO TO 4.
NG » Repair or replace damaged parts.
- Shade

4 CHECK SYMPTOM

SATaaeH Check again.
Yes or No : OK or NG
Yes » Check torque converter clutch solencid
valve circuit. Refer to “DTC P0740", OK > INSPECTION END
AT-139. NG > 1. Perform TCM input/output signal
N ] inspection.
o > GoTo2 2. It NG, recheck TCM pin terminals
for damage or locse connection
2 |CHECK THROTTLE POSITION SENSOR With harness connector.

Check throttie position sensor. Refer to EC section [“Throttle
Position Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTC PQ1207).

Thirottle position sensor
and throttle position switch

AATT94
OK or NG
OK p |GOTOS.
NG > Repair or replace throtile position sen-
SOr.

@l
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TROUBLE DIAGNOSES FOR SYMPTOMS

13. A/T Does Not Hold Lock-up Condition

13. A/T Does Not Hold Lock-up Condition

SYMPTOM:
A/T does not hold lock-up condition for more than 30 seconds.

=NDATON26

1 ’CHECK SELF-DIAGNOSTIC RESULTS 3 DETECT MALFUNCTIONING ITEM
Does self-diagnosis show damage to engine speed signal cir- 1. Remove control valve assembly. Refer to AT-235.
cuit after cruise test? 2. Check the following items:
o Torgue converter clutch control valve
~N » Pilot valve
—| o/ oFFl— o Pilot filter
<A1 N . ) 3. Disassemble A/T.
Self-diagnosis Engine speed signal 4. Check torque converter and oil pump assembly.
start
OK or NG
Light OK > GO TO 5.
NG > Repair or replace damaged parts.
-— Shade
4 DETECT MALFUNCTIONING ITEM
SAT34TH 1. Remove centrol valve assembly. Refer to AT-235,
Yes or No 2. Check the following items:
Yes » Check engine speed signal circuit. : 'Pr‘;:?tuvealc‘:;nvener clutch control vaive
Refer to “DTC PO725", AT-108. .
# Pilot fiiter
No - GaoTO 2. OK or NG
OK > GO TO 5.
2 CHECK AT FLUID CONDITION NG » Repair or replace damaged parts.

1. Remove oil pan.
2. Check A/T fluid condition.

5 CHECK SYMPTOM

Check again.
OK or NG

QK » INSPECTION END

NG » 1. Perform TCM input/output signal
inspection.

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

SAT171B
OK or NG
OK > GO TO4.
NG > GO TO 3.
AT-214
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TROUBLE DIAGNOSES FOR SYMPTOMS

14. Lock-up Is Not Released

14. Lock-up Is Not Released s
SYMPTOM:
Lock-up Is not released when accelerator pedal is released.
1 CHECK THROTTLE POSITICN SWITCH 2 CHECK SYMPTOM
CIRCUIT -
Check again.
With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR" show dam- OK or NG
age to closed throttle position switch circuit? oK p |INSPECTION END
Without CONSULT NG p |1, Perform TCM inputfoutput signal
Does self-diagnosis show damage to closed throttle position inspection.
switch circuit? 2. If NG, recheck TCM pin terminals
. for damage or loose connection
NEW with harness connector.
L&
aFF
AT LN

Self diagnosis

Start
§ Light
—————————————————— Shade
SAT367J
Yes or No

Yas » Check closed throttle position switch

circuit. Refer to “DTC PO705", AT-91.
No > GOTO 2

MA

El

LG

EG

FE

ST

RS

BT
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AT-215 677
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TROUBLE DIAGNOSES FOR SYMPTOMS

15. Engine Speed Does Not Return To Idie {Light Braking D, — D)

15. Engine Speed Does Not Return To Idle

(Light Braking D, — D;)

SYMPTOM:

o Engine speed does not smoothly return to idie when A/T
shiits from D, to D,.

¢ Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF.

e Vehicle does not decelerate by engine brake when shifting
A/T from D to 2 position.

=NDAT0098

1 |CHECK SELF-DIAGNOSTIC RESULTS 3 CHECK A/T FLUID CONDITION

Deoes self-diagnosis show damage to overrun clutch soienoid 1. Remove ail pan.
valve circuit after cruise test? 2. Check A/T fluid condition.

~ N1 <
~ | o/D OFF | —
1 ~
-~ IR
Self-diagnosis
start Overrun clutch
solenoid valve
:HJ”[ | o
—-- -- Shade
SAT348H SATIT1B
Yes or No OK or NG
Yes > Check overrun clutch solenoid valve OK > GOTOS.
circuit. Refer to “DTC P1760", AT-174. NG > GO TO 4.
No > GO TO 2.

4 DETECT MALFUNCTIONING ITEM

Remove control valve assembly. Refer to AT-235,
. Check the following items:

Qverrun ¢lutch control valve

Overrun clutch reducing vaive

Overrun cluteh solencid valve

. Disassemble AT,

. Check the following items:

Overrun clutch assembly

Qil pump assembly

2 CHECK THROTTLE POSITION SENSOR

Check throttle position sensor. Refer to EC section [“Throttle
Position Sensor {DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTC PO120".

L Qg

Throttle position sensor
and throttle position switch

. 8 e

OK or NG
OK [ 3 GO TO 6.
NG » Repair or replace damaged parts.

5 DETECT MALFUNCTIONING ITEM

AATT94 1. Remove control valve assembly. Refer to AT-235.
2. Check the following items:

» Overrun clutch control valve

OK > GO TO 4. e Qverrun clutch reducing valve

» Overrun clutch solenoid valve

OK or NG

NG > Repair or replace throttle position sen-
sor. OK or NG
oK > GO TO 8.
NG » Repair or replace damaged parts.
AT-216



TROUBLE DIAGNOSES FOR SYMPTOMS

15. Engine Speed Does Not Return To Idie (Light Braking D, — D) (Cont'd)

6 CHECK SYMPTOM
Check again. @H
OK or NG
OK > INSPECTION END . MA
- vl
NG > 1. Perform TCM input/output signal
inspection.
2. If NG, recheck TCM pin terminals EM}
for damage or loose connection
with harness connector.
LG
EC
FE

ST

RS
BT
HA
§C

EL

AT-217 870
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TROUBLE DIAGN

16. Vehicle Does Not Start From D,

OSES FOR SYMPTOMS

16. Vehicle Does Not Start From D,

=NDATO099
SYMPTOM:
Vehicle does not start from D, on Cruise test — Part 2.
1 CHECK SELF-DIAGNOSTIC RESULTS 2 CHECK SYMPTOM
Does seli-diagnosis show damage 1o vehicle speed sensor-A/T Check again.
{revolution sensor), shift solenoid valve A, B or vehicle speed OK or NG
sensor-MTR after cruise test? or
Revolution sensor OK p | Go to 8. Vehicle Cannot Be Started
> L Lo Vehicle speed From D,, AT-205.
AT siei:ts:;;z?d valve A NG P |1. Perform TCM input/output signal
Self-diagnosis Shift solenoid inspection. . .
start 2. If NG, recheck TCM pin terminals
) for damage or loose connection
- -- Light with harness connector.
- Shade
SATI34FA
Yes or No
Yes - [Check damaged circuit. Refer to "DTC
P0720, PO750, PO755 or VHCL
SPEED SEN-MTR", AT-103, 157, 162
or 185,
No » GO TO 2.
AT-218



TROUBLE DIAGNOSES FOR SYMPTOMS

17. A/T Does Not Shift: D, — D3 When Overdrive Control Switch ON — OFF

17. A/T Does Not Shift: D, — D,;, When
Overdrive Control Switch ON — OFF

=NDATO100 @”
SYMPTOM:
A/T does not shift from D, to D; when changing overdrive
control switch to OFF position. MA
1 |CHECK OVERDRIVE SWITCH CIRCUIT
EM

(E) With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR" show dam-

age to overdrive control switch circuit? ‘

Without CONSULT
Does self-diagnosis show damage to overdrive control switch

circuit?
EG

—"' ES

Self diagnosis
Start

S, Light
------------------ Shade
SAT367. .
Yes or No SM
Yes > Check overdrive control switch circuit.
Refer to “DTC PO705", AT-91. B
No > Go to 10, A/T Does Not Shift: D, —
D, AT-209,
8T
&S
BT
HA
8G
EL
Ho¢

AT-219 881



TROUBLE DIAGNOSES FOR SYMPTOMS
18. A/T Does Not Shift: D; — 2, When Selector Lever D — 2 Position
18. A/T Does Not Shift: D; — 2,, When Selector
Lever D — 2 Position o

SYMPTOM:
A/T does not shift from D, to 2, when changing selector lever

from D to 2 position.

1 CHECK PARK/NEUTRAL POSITION (PNP)
SWITCH CIRCUIT

With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITQR” show dam-

age to park/neutral position {PNP) switch circuit?

Without CONSULT
Does self-diagnosis show damage to park/neutral position

(PNP) switch circuit?

AT [ ~
Sell diagnesis
Start
<4 Light
—————————————————— Shade
SAT367J
Yes or No
Yas | Check park/neutral position (PNP)
switch circuit. Refer to “DTC P0705”,
AT-81.
Ne > Go to 3. AT Does Not Shift: D; — D,
Or Does Not Kickdown: D, — D, AT-
207,
AT-220
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TROUBLE DIAGNOSES FOR SYMPTOMS

19. AT Does Not Shift: 2, — 1,, When Selector Lever 2 — 1 Position

19. A/T Does Not Shift: 2, — 1,, When Selector

Lever 2 — 1 Position
SYMPTOM:

=NDATG102 @H

A/T does not shift from 2, to 1, when changing selector lever

from 2 to 1 position. LA,
1 CHECK PARK/NEUTRAL POSITION (PNP} 2 CHECK SYMPTOM
SWITCH CIRCUIT Check again. E
With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR” show dam- @
age to park/neutral position (PNP} switch circuit? L@
Without CONSULT
Does self-diagnosis show damage to park/neutral position @
(PNP} switch circuit? EC
L
o/
-| 8% |- o ® FE
A AR YR )
Engine brake
Self diagnosis
Start t AAT150A AT
L Light OK or NG
oK » [INSPECTION END AX
NG | 3 1. Perform TCM input/output signal
““““““““““““““ Shade inspection.
SAT367J 2. If NG, recheck TCM pin terminals SU
Yes or No fo_r damage or lcose connection
with harness connector.
Yes > Check park/neutral position (PNP) BR
switch circuit. Refer to “DTC P0705",
AT-91.
No p |GOTO2 ST
RS
BT
A
SC
EL
X
AT-221
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TROUBLE DIAGNOSES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine Brake

20. Vehicle Does Not Decelerate By Engine

Brake
=NDATO103

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting

from 2, (1) to 1,.

1 CHECK SYMPTOM

Is 6. Vehicle Does Not Creep Backward In R Position OK?

Yes or No
Yes > Go to 15. Engine Speed Does Not
Return To Idle {Light Braking D, —
D}, AT-2186. .
No » Go to 6. Vehicle Does Not Creep

Backward In R Position, AT-201.

Park/ngutral position
(PNP) switch

AAT349A

Throttle position sensor
and throtile position switch

AAT794

21. TCM Self-diagnosis Does Not Activate (PNP,
Overdrive Control and Throttle Position
Switches Circuit Checks)

SYMPTOM:

0O/D OFF indicator lamp does not come on in TCM self-diag-
nostic procedure even if the lamp circuit is good.

PESCRIPTION
. . NDATGI04S01
e Park/neutral position (PNP) switch
The park/neutral (PNP) switch assembly includes a transmis-
sion range switch. The transmission range switch detects the
selector lever position and sends a signal to the TCM.

e Overdrive control switch
Detects the overdrive control switch position (ON or OFF) and
sends a signal to the TCM.

e Throttle position switch
Consists of a wide open throttle position switch and a closed
throttle position switch.
The wide open 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 throtile vaive is fully closed.

NDATO?04

AT-222



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNF, Overdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

DIAGNOSTIC PROCEDURE

NOTE:

=NDATOTO4502

The diagnostic procedure includes inspections for the overdrive @l
control and throttle position switch circuits.

1 CHECK PARK/NEUTRAL POSITION (PNP)
SWITCH CIRCUIT (With CONSULT)

With CONSULT

1. Turn ignition switch to "ON" position.
{Do not start engine.)

2. Select “ECU INPUT SIGNALS” in “DATA MONITOR” mede
for “A/T” with CONSULT.

3. Read out P/N, R, D, 2 and 1 position switches moving
selector lever to each position.
Check that the signal of the selector lever position is indi-
cated properly.

wMONITOR #ANO FAIL
VHCL/S SE«A/T Okmi/h
VHCL/S SE+MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

P/N POSI SW CN

R PQSITION SW QFF

P RECORD ]

SATO76H
OK or NG
OK p |GOTOS.
NG » Check the tollowing items:

e Park/neutral position (PNP) switch
{Refer to “Component Inspection”,
AT-226.)

» Harness for short or open between
ignition switch and park/neutral posi-
tion (PNP) switch (Main hamess)

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

2 |CHECK PARK/NEUTRAL POSITION (PNP) | VA
SWITCH CIRCUIT (Without CONSULT)
$ without CONSULT EM
1. Turn ignition switch to ON position. (Do not start engine.)
2. Check voltage between TCM terminals 26, 27, 34, 35, 36
and ground while moving selector lever through each posi-
tion. “:.@
EC
[FE
AX
TCM connector 8U
1L — [m W
slzr ..
34/36(36 CONNECT
i € o
26,27,34,35,36
T ST
_[_L
1 @ RS
= AAT3IE0A
Voltage:
B: Battery voltage
0: OV ?
Lever position Terminal No. H f!\
35 35 34 27 26
PN B 0 0 Q 0
R 0 B 0 0 0
D 0 0 B 0 0 8G
2 4] 0 o] B 0
1 0 0 0 0 B
EL
MTBLO119
OK or NG
OK > GOTO 4. IDX
NG > Check the following items:
e Park/neutral position (PNP) switch
(Refer to “Component inspection”,
AT-226.)
o Harness for short or open between
ignition switch and park/neutral posi-
tion (PNP) switch (Main harness)
» Harness for short or open between
park/neutral position (PNP) switch
and TCM (Main hamess}

AT-223
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Seif-diagnosis Does Not Activate (PNF. Overdrive Controf and Throttle Position Switches Circuit Checks) (Cont’d)

3 CHECK OVERDRIVE CONTROL SWITCH
CIRCUIT (With CONSULT)

4 CHECK OVERDRIVE CONTROL SWITCH
CIRCUIT (Without CONSULT)

(B) With CONSULT

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

2. Select “ECU INPUT SIGNALS” in “DATA MONITOR” made
for “A/T" with CONSULT.

3. Read out “OVERDRIVE SWITCH".
Check the signal of the overdrive control switch is indicated
properly.
{Overdrive control switch “ON” displayed on CONSULT
means overdrive “OFF".}

#MONITOR & NO FAIL E]
VHCL/S SE-A/T Ckm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04y
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N

P/N POSI SW O N
R POSITION SW OFF
I RECORD
SATO76H
OK or NG
OK p» [GOTOS.
NG P [Check the following items:

« QOverdrive control switch (Refer to
“Component Inspection”, AT-226.)

& Harness for short or open between
TCM and overdrive control switch
(Main harness)

e Hamess of ground circuit for over-
drive control switch (Main harness)
for short or open

@ Without CONSULT

1. Turn ignition swilch to ON position.
{Do not start engine.)

2. Check voltage between TCM terminal 22 and ground when
overdrive control switch is ON and OFF.

==
| ON_J{ OFF J

TGM connector
m
I [ I HAS.
CONNECT
| 221
Y™
aron @3‘
ﬂ V |
1 12 @& '
AAT3I97A
Switch pasition Voltage
ON Battery voltage
OFF 1V or less
MTBLO108
OK or NG
OK > GO TO 6.
NG > Check the following items:

e Overdrive control switch (Refer to
“Component Inspection®, AT-226.)
 Harness for short or open between
TCM and overdrive control switch

(Main harness)

e Harness of ground circuit for over-
drive control switch (Main hamess)
for short or open :

AT-224




TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PFNP, Overdrive Controf and Throttle Position Switches Circuit Checks) (Cont'd)

5 CHECK THROTTLE POSITION SWITCH
CIRCUIT (With CONSULT)

6 CHECK THROTTLE POSITION SWITCH
CIRCUIT (Without CONSULT)

With CONSULT

1. Turn ignition switch to ON position.
{Do not start engine.)

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

3. Read out “CLOSED THL/SW” and *W/O THRL/P-SW”
depressing and releasing accelerator pedal.
Check the signal of throttle position switch is indicated prop-
erly.

ﬁ,,’

Without CONSULT

1. Turn ignition switch to ON position.
{Do not start engine.)

2. Check voltage between TCM terminals 16, 17 and ground
while depressing, and releasing accelerator pedal slowly.
{After warming up engine}

TCM connector
e I

6hT CONNECT
[ ]
BR/Y
(&)
O @ _—J—J
= AAT3I83A
Acceleralor pedal Voltage
condition Tarminal No. 16 Terminal No. 17
Released Battery voltage 1V orless
Fully depressed 1Vorless Battery voitage
MTBLO120
OK or NG
oK » GOTO 7.
NG > Check the following items:

« Throttle position switch — Refer to
“Component Inspection”, AT-226.

» Harness for short or open between
ignition switch and throttle position
switch (Main harness)

» Harness for short or open between
throttle position switch and TCM
(Main harness)

7 CHECK DTC

Perform Diagnostic procedure, AT-223.
OK or NG

OK » INSPECTION END

¥ MONITOR  ¥r NOFAIL [Z]
D POSITION SW OFF
2 POSITION SW QFF
1 POSITION SW OFF
ASCD = CRUISE OFF
ASCD+0OD CUT OFF
KICKDOWN SW QFF
POWERSHIFT SW OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF
RECORD
SATO63H
Accelerator Data menitor
pedail condition ™51 6gEp THL/SW WIO THRUP-8W
Released ON OFF
Fully depressed QFF ON
MTBLOOT1
OK or NG
CK p |GOTO7.
NG p | Check the following items:

« Throttle position swiich — Refer to
“Component Inspection”, AT-226.

e Harness for short or open between
ignition switch and throtile position
switch (Main harness)

e Harness for short or open between
throttle position switch and TCM
(Main harness)

NG > 1. Perform TCM input/output signal
inspection.

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

AT-225

MA

EM

Le

EC

S

BR

ST

RS

BY

A

SC

EL
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNF, Overdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

DISCONNECT

4€

; m
@), & 2(4,5,6,7,8,9

S.
| 712173
915+

AAT3E1A)

PV
Control cable

= NN
SNe

Front Under vehicle SAT089J

N 7
Inhibitar switch

Throttle position switch connector

6] 5

DISCONNECT

(5

AAT3B4A

COMPONENT INSPECTION
QOverdrive Control Switch
& Check continuity between two terminals.

=NDATC 104503

NDATR 104503071

" Switch position Continuity
ON No
OFF Yes

Park/Neutral Position (PNP) Switch o

1. Check continuity between terminals 1 and 2 and between ter-
minals 3 and 4, 5, 6, 7, 8, 9 while moving manual shaft through
each position.

Lever position Terminal No.
P 3—7 1-—2
R 3—8
N 3—9 1—2
D 3—6
2 3—5
1 3—4

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-237.

4. If NG on step 2, remove park/neutral position (PNP) switch
from A/T and check ceontinuity 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-236.

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

Throttle Position Switch
Closed throttle position switch (idle position)
e Check continuity between terminais 5 and 6.

NDAT210450303

Accelerator pedal condition i Continuity
Released Yes
Depressed No

¢ To adjust closed throttle position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNQSIS — Basic Inspec-
tion”).

AT-226



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self—diagnosis Does Not Activate (PNF, Overdrive Coniral and Throttle Position Switches Circult Checks) (Cont'd)

Wide open throttle position switch
s Check continuity between terminals 4 and 5.
Throttle position switch connector ' @l
= Accelerator pedal condition Continuity
(: 5 [43 T.S. Released No
DISCONNECT MA
Depressed Yes
(5] .
AAT385A LG
EG

S

BR
ST
RS

B

S €

el

AT-227
889



A/T SHIFT LOCK SYSTEM

Description

Description _

o 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 posi-
tion unless the brake pedal is depressed.

With the key removed, the selector lever cannot be shifted from P to any other position.
The key cannot be removed unless the selector lever is placed in P.

e The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock

solenoid and by the operation of the rotator and slider located inside the key cylinder, respectively.

NDATG05

890 AT-228



A/T SHIFT LOCK SYSTEM
Wiring Diagram — SHIFT —

Wiring Diagram — SHIFT —

NDATO108

AT-SHIFT-01 @

IGNITION SWITCH
ON or START
i MIA
Refer to “EL-POWER”.
EM
L —
I e
L EC
[l G
ASCD
o~ "FLEASED |BRAKE swiTcH Fie
(SHIFT LOCK '
DEPRESSED BRAKE SWITCH)

96

SU

BR

B

st

I

@ IE-E{FE_EEEE

B
g AT DEVICE
SHIFT PARK - IFSS
LOCK POSITION
SOLENOID SWITCH
i I BT
_t L
o=@
L « x 1 HA
B
I-LL a2 a5 n
S
Refer to last page (Foldout page). Eﬂ_-‘
D . Eied
) 5 aleny X
L 2] w W
* This connector is not shown in "HARNESS LAYQUT " of EL section.
AAT289A
AT-229

891



A/T SHIFT LOCK SYSTEM

Shift Lock System Electrical Parts Location

Shift Lock System Electrical Parts Location

NDATG106

Shift Jock solencid

Park position switch

Stop lamp switch

-ASCD cancel or brake switch

AAT786

Removal

NOATG107
SHIFT LOCK SOLENOID N
Remove lower instrument cover LH and knee protector.
Remove heater duct.
Remove steering column covers.
Disconnect position indicator wire.
Remove four nuts attaching steering column.
Disconnect shift lock rod.
Remove shift control cable.
Disconnect ignition switch connector.
Remove two bolts attaching shift control tube and remove shift
control tube.
Remove two screws from shift lock solenoid and two screws
from park position switch.

SHIFT LOCK ROD I
1. Turn ignition key to ACC position.

2. Unlock slider by squeezing lock tabs.

3. Remove shift lock rod from key interlock rod.

LN RALN2

—
=

80 AT-230



A/T SHIFT LOCK SYSTEM

Removal (Cont'd)

e For removal of key interlock rod, refer to ST section(“Disas-
sembly and Assembly”, “STEERING WHEEL AND STEERING

COLUMN?), @l
MA
EM
. LG
Diagnostic Procedure
NDATO109
SYMPTOM 1: EG
e Selector iever cannot be moved from P position with key
in ON position and brake pedal applied. E

e Selector lever can be moved from P position with key in
ON position and brake pedal released.

e Selector lever can be moved from P position when key is
removed from key cylinder.

SYMPTOM 2:
Ignition key cannot be removed when selector lever is set to AX

P position. it can be removed when selector lever is set to any
position except P. ~

1 CHECK KEY INTERLOCK ROD

2 CHECK POWER SOURCE

Check selector lever position for damage.

1. Tumn ignition switch to ON position. {Do net start engine.) ER
2. Check voltage between A/T shift leck switch (ASCD brake

OK or NG switch) harness terminal 1 and ground.
oK > |GoTO2 ASCD brake switch (shiftlock (s ST
NG > Check selector lever. Refer to “ON- : brake switch) connector
VEHICLE SERVICE — Park/Neutral
Paosition (PNP) Switch and Gontrol [J El pr— ES
Cable Adjustment®, AT-236, AT-237.

[ & "

= aaTaoeA | HA

Voltage:
Battery voltage
OK or NG S@
oK p |[GOTOS
NG » Check the following items: E&

1. Harness for short or open between
battery and ASCD brake switch
{Shift lock brake switch) harmess
terminal 1 H@X

2. Fuss

3. Ignition switch (Refer to EL section.)

AT-231 | 803
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A/T SHIFT LOCK SYSTEM

Diagnostic Procedure (Conf'd)

3 CHECK INPUT SIGNAL A/T DEVICE

4 CHECK GROUND CIRCUIT

Tum ignition switch to ON position. (Do not start engine.)
e Check voltage between A/T device harness terminal 2 and
ground. )

CONNECT

{ " am

GG e

1. Turn ignition switch to OFF position.
2. Disconnect A/T device harness connector,
3. Check continuity between A/T device harness terminal 1

and ground.
AT device (E106) 5
i

DISCONNECT
‘[_L_. -~

, &
!
Continuity should exist.

If OK, check hammess for short to ground and short o
power.

AAT400A

AAT388A
Brake pedal Voltage
Depressed ov
Released Battery voltage
MTBLMO7
OK or NG
OK p (GOTO4
NG p [Check the following items:

t. Hamess for shorl or open between
A/T device harness connector 2 and
ASCD brake switch (Shift lock
brake switch) hamess connector 2

2. ASCD brake switch (Shift lock
brake switch)

{Refer to “Component Check”, AT-
233.)

OK or NG
OK p |GOTOS.
NG p | Repair open circuit or short to ground

or short to power in harmess or con-
nectors.

5 CHECK PARK POSITION SWITCH

Refer to “Component Check”, AT-233.

OK or NG
OK > GO TO 6.
NG » Replace park position switch.

6 CHECK SHIFT LOCK SOLENOID

Refer to “Component Check”, AT-233.

OK or NG
OK > GOTO7
NG . Replace shift lock solenocid.

7 CHECK SHIFT LOCK OPERATION

1. Reconnect shift lock hamess connector.
2. Tumn ignition switch from OFF to ON position. (Do not start

engine.)
3. Recheck shift lock operation.
OK or NG
oK » INSPECTION END
NG > 1. Perform A/T device input/output sig-

nal inspection test.
2. i NG, recheck harness connector
connection.

AT-232




A/T SHIFT LOCK SYSTEM

Installation and Adjustment

installation and Adjustment
SHIFT LOCK ROD

NOATOT70

NOATO 10507 @H

Key interlock rod Shift lock rod

Silider

AAT290A

A

ERT

LG

EC

FE

Place selector lever in Park P position.

Shift lock solenoid

AT device harness connector

LT

DISCONNECT

i

DISCOANECT

AAT401A

AT device
B
T.5.

DISCONNECT

&

Park position switch @
harness connector

1

L

DISCONHECT

AAT402A)

1.

2. Turn ignition key to ACC paosition. S{U

3. Insent shift lock rod into slider.

4. Grab key interlock rod and push toward shift lock rod to adjust. BR

Do not hold shift lock rod.

5. Lock slider into position.

6. Test shift lock operation. STl
RS

Component Check BT

NDATOT1Y =)
SHIFT LOCK SOLENOID R
e Check operation by applying battery voltage to A/T device har-
ness terminal 2 and shift lock solenoid harness terminal 1. FA

S(@
EL

PARK POSITION SWITCH B

NDATO111802

e Check continuity between A/T device harness terminal 1 and
park position switch harness terminal 2.

Condition Continuity
When selector lever is set in “P” position and selec-
: Yes
tor lever button is released
Except above No

AT-233 805
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Component Check (Cont'd}

A/T SHIFT LOCK SYSTEM

ASCD brake switch
{shift lock brake switch)

connector

DISCOANECT

e e

AAT403A

- ASCD BRAKE SWITCH (SHIFT LOCK BRAKE SWITCH)

[DATO1T

o Check continuity between terminals 1 and 2.

Condition Continuity
When brake pedal is depressed : No
When brake pedal is released Yes

Check ASCD brake switch (shift lock brake switch) after
adjusting brake pedal — refer to BR section {“Adjustment”,
“BRAKE PEDAL AND BRACKET").

AT-234



ON-VEHICLE SERVICE

Conirol Valve Assembly and Accumuliators

SAT982C

A/T solencid harmess
connector

SAT327F

terminal body

Harness /

SAT95C]

Unit: mm {in)
O 5bolts £ = 40 (1.57)
& 6bolts £ — 33 (1.30)
® 2bolts ¢ = 43.5(1.713)

SATO04F

Control Valve Assembly and Accumulators arare

REMOVAL NDATO112501
1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

3. Disconnect A/T solenoid harness connector.

4. Remove stopper ring from terminal cord assembly harness
terminal body.

5. Remove terminal cord assembly harness from transmission
case by pushing on terminal body.

8. Remove control valve assembly by removing fixing bolts I, X
and e.

Boit length, number and iocation are shown in the illustration.

e Be careful not to drop manual valve and servo release
accumulator return spring.

7. Disassemble and inspect control valve assembly if necessary.
Refer to AT-267.

@l

A

EM

AKX

SU

B

ST

RS

BT

HA

SC

AT-235 | .



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulators (Cont'd)
I 8. Remove servo release and N-D accumulators by applying
‘Q\\\ib\ = compressed air if necessary.

"7 Servorelease

2)

> asoymulgtor ™ -~ | e Hold each piston with a rag.
(P N o

ZN-D \\62/ 3 0.0 sl

accurhulator/]

o

)

INSTALLATION I

e Set manual shaft in Neutral, then align manual plate with
groove in manual valve.

o After Installing control valve assembly, make sure that
selector lever can be moved to all positions.

3] Manual plate(?

=== Al e

SATO91d

Revolution Sensor Replacement
1. Remove under cover.

2. Remove revolution sensor from A/T.

3. Reinstall any part removed.

e Always use new sealing parts.

NDATO I3

AAT188

Park/Neutral Position (PNP) Switch Adjustment
1. Remove control cable from manual shaft. e
2. Set manual shaft in N position.

3. Loosen park/neutral position (PNP) switch fixing bolts.

4, Insert pin into adjustment holes in both park/neutral position
(PNP) switch and manual shaft as near vertical as possible.

5. RBReinstall any part removed.

6. Check continuity of park/neutral position (PNP) switch. Refer

to AT-96.
" w/#.-,, swite
PNP th AATLG9A
AT-236

898



ON-VEHICLE SERVICE

Control Cable Adjustment

7
Lock nut .,
11.8 - 14.7 N*m -]

{1.20 - 1.50 kg-m,
8.7 - 10.8 ft-Ib)

Conlrol eable %

AT

P .
Manual shaft
SN
[

SAT782

Transmission case side
A

Qil
seal

Converter housing side

Qil seaI[
[=

——

A

AATE3TA

Control Cable Adjustment
Move selector lever from the P position to the 1 position. You
should be able to feel the detents in each position. If the detents
cannot be felt or the pointer indicating the position is improperly
aligned, the control cable needs adjustment.

1. Place selector lever in P position.

2. Loosen control cable lock nut and place manual shaft in P
position.

CAUTION:

Turn wheels more than 1/4 rotations and apply the park lock.

3. Push control cable in the direction of the arrow shown in the

illustration by specified force.
Specified force: 49 -9.8 N (0.5 - 1.0 kg, 1.1 - 2.2 Ib)

Tighten control cable lock nut.

5. Move selector lever from P to 1 position again. Make sure that
selector lever moves smoothly.

¢ Make sure that the starter operates when the selector
lever is placed in the N or P position.

¢ Make sure that the transmission is locked properly when
the selector fever is placed in the P position.

=

Differential Side Oil Seal Replacement

1. Remove drive shaft assembly. Refer to AX section {*Removal’,
“FRONT AXLE — Drive Shaft”).

2. Remove oil seal.

3. Install oil seal.
e Apply ATF before installing.

o Install oil seals so dimension A is within specification
A: -0.5 mm (-0.02 in) to 0.5 (0.02 in)
4. Reinstall any part removed.

AT-237
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RS
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HA
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Removal

REMOVAL AND INSTALLATION

JJRear i

e Gover plate
LT T

Vi
s

oil panh

SATR47C

Removal

CAUTION:

When removing the transaxle assembly from engine, first

remove the crankshaft position sensor (OBD) from the assem-

bly.

Bg careful not to damage sensor edge.

1. Remove battery and bracket.

2. Remove air cleaner and resonator.

3. Disconnect terminal cord assembly harness connector and

park/neutral position (PNP} switch harness connectors.

Disconnect harness connectors of revolution sensor, ground

and vehicle speed sensor.

Remove front heated oxygen sensor.

Remove exhaust manifolds.

Remove crankshaft position sensor (OBD) from transaxle.’

Remove LH mounting bracket from transaxle and body.

Tighten LH mounting bracket bolts to the specified torque.

Refer to EM section (“ENGINE REMOVAL").

9. Disconnect control cable at transaxle side.

10. Drain ATF.

11. Remove drive shafts. Refer to AX section {(“Removal”, “FRONT
AXLE — Drive Shaft”}.

12. Disconnect oil cooler piping.

13. Remove starter motor from transaxle.

14. Support engine by placing a jack under oil pan.

¢ Do not place jack under oil pan drain plug.

15. Remove rear cover plate and bolts securing torque converter
to drive plate.
Tighten rear plate cover bolts to the specified torque. Refer to
EM section (“OIL PAN").

¢ Rotate crankshaft for access to securing bolts.

&

0o N,

NDATOIIT

16. Support transaxle with a jack.
17. Remove bolts fixing A/T to engine.
18. Lower transaxie while supporting it with a jack.

AT-238



REMOVAL AND INSTALLATION

Installation
Installation
NDATG12
e Drive plate runout _ @l
CAUTION:
Do not allow any magnetic materials to contact the ring gear
teeth. ' MA
Maximum allowable runout:
Refer to EM section (“Inspection”;, “CYLINDER
BLOCK”). EM
If this runout is out of allowance, replace drive plate and ring
gear. e
e When connecting torque converter to transaxie, measure dis-
tance “A” to be certain that they are correctly assembled. EG
Distance “A”:
14 mm (0.55 in) or more
Fle
AX

e Install bolts fixing converter to drive plate.
e With converter installed, rotate crankshaft several turns to  SU
check that transaxle rotates freely without binding.

BR
ST

RS

e Tighten bolts securing transaxle. BT

e Tighten LH mounting bracket boits to the specified torque.
Refer to EM section (“‘ENGINE REMOVAL”).

e Tighten rear plate cover bolts to the specified torque. Refer to 4
EM section (“OIL PAN").

Tightening torque .
Bolt No. N-m (kg-m, ft-lb) £ mm (in) §C
1 39-49 (4.0 - 5.0, 29 - 36) 60 (2.36)
2 30 - 40 (3.1 - 4.1, 22 - 30) 25 (0.98} el
3 30 - 40 (3.1 - 4.1, 22 - 30} 25 (0.98)
DX
*: TORX bolt

e Reinstall any part removed.

AT-239 -
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installation (Cont'd)

REMOVAL AND INSTALLATION

SATB38A

Check fluid level in transaxle.

Move selector lever through all positions to be sure that tran-
saxie operates correctly.

With parking brake applied, rotate engine at idling. Move selec-
tor lever through N to D, to 2, to 1 and to R position. A slight
shock should be felt by hand gripping selector each time tran-
saxle is shifted.

Perform road test. Refer to AT-62.

AT-240



OVERHAUL

Components

NDATO{19

Components

SEC. 311+ 313+ 327 « 381

MA
EM
LG
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OVERHAUL

Components (Cont'd)

"$88UNCIY} Jadosd joaeg 1 X
Allel wnefonsd Addy : (d) B
A1y Addy G

aed usalQ

@G /@ O/ﬂ @wm
j d G bun-q
B

a1e|d ysig

Yoo UNISA0 pue
Q Yan|e pJemioy

\_ @mc: deug

xapeid Buuelsy

a1g|d aalQ

ch: deug
X ered Bujuieiey I/ s ealg
aed uaaug

aelq
@ aslaAst R moT
oeid ysig

cht deug

X eyed

\\

uowsid yoinpo Bunds uinjey

_unuaa0 /
- -

yano Aem-auo Mo
yanid

@

p 46U deus

Jaurelay

uolsid
Buuds EEmmﬁN

X o081 Suuesg

@ﬁ Bueag

@Q“mem dn
uasid oo
plemiog

u2nia ybiy

18— Jeurele) Bundg

> 1296 uns Arejaued L
/@ towes %Y ey o
Aejeuerd a1ed aaug \\\ =
g .

wnip

/! emﬂw Buu-a ﬁ%&méﬁww glpooN
G g9 6ui-a p@ wnip
G 95!

Aquesse

%f

YoM plemioy yongo
Al
Q =3 @H Jeey Pral . asianay
fuleeq s|pasN ; Buieaq ajpaep \\.\ @
=

(d) EZH Gujizeq sipsap

gny ynjo unusag

1

n@ \ _/ 1eofi jeuwisur Jesy
qny yoinjo premiod

XN

EANE

ﬁ\ \n‘ﬂ«m.
@ﬁ

,\@uﬁ Buueaq
sipaeN
(@ 8 o0u, Buneag

X 1sysem 1SNyl
wnip Yol esieAsy

mk LT \mE_n_ uaang
Buyiesg (@) B Jeusem isniyj ﬂ.\ T \ .
sreid Buieley , / G €9 6un-g
aeld saug <
Bus deug . aa_mwm dr
@ﬁ Bujieaq uosig
Gny yons SIPESN j Buuds uimaey
uBiH '
@ﬁ
Buireaq
s|pesy

8 Buy amcw\\w

Yoy Aem-suo
Buneeg P/BMI0d

BUSEM ISNIYL

—

lsujelal Bupdg

Q Buit deug

awreld ysig
5 aiejd usauQ
lesb uns Juolq x oyed Bumey

L] S5 = 13

AATAG1A

AT-242

904



OVERHAUL

Components (Cont'd}
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OVERHAUL

Qi Channel

Qil Channel

NDATO120
High ciutch pressure

Torque converter pressure {Lock-up released)

Torque converter Oil pump discharge hole
pressure

{Lock-up released)

Torque converter pressure {Lock-up applied)

Reverse clutch pressure Servo release accumulator
. shoulder pressure
Qil pump
assembly

Oil pump suction hole
Reverse

clutch Differential lubricant hole Oif caoler tube (IN)
pressure

Servo release
accumulator
back pressure
{Reverse clutch
presstire)

Servo 4th apply
chamber pressure

Oil pump
suction hole

Servo 2nd apply
chamber pressure

Oil pump discharge hole Servo 3rd release

chamber pressure
High clutch pressure

—Torque converter
pressure

{Lock-up applied}

Low & reverse hrake pressure

N-D accumulator shoulder pressure

Qverrun clutch pressure {Line pressure)

Forward clutch pressure N-D accumulator back pressure
(Servo 4th apply chamber pressure}

Forward clutch pressure

Qil cooler tube {OUT) hole
Qil cooler tube (IN) hole 5

£
Overrun clutch pressure

Torque converter pressure
{Lock-up released)

Torque converter pressure
{Lock-up applied)

High clutch
pressure

. (o

Oil pump discharge hole L
Low & reverse brake pump Oil cooler (IN} hole pressure
pressure Reverse clutch pressure

X i Oil pump suction hole
Differential lubricant

hole

Line pressure

AAT291A

906 AT-244



OVERHAUL

Locations of Adjusting Shims, Needle Bearings, Thrust Washers and Snap Rings

Quter diameter of thrust washers

Itemn Outer diameter
number mm _(in)
@* 76.0 {2.892)
QD* 80.0 {3.150)

% : Select proper thickness

@

@
—=

- ®

1

Locations of Adjusting Shims, Needle
Bearings, Thrust Washers and Snap Rings

Quter and inner diametar of needle bearings

(N

=iz

Quter & inner diameter of bearing races,
adjusting shims and adjusting spacer

Item Quter diamster | Inner diameter

number mm (in) mm {in}
O* 51,0 {2.008) 36.0 (1.417)
@* 38.0 (1.496) 28.1 (1.108}
@ * 75.0 (2.953} 68.0 (2.677)
98.0 (3.858) 91.0 (3.583)

% : Select proper thickness

AT-245

lterm Quter diamseter | Inner diameter
number mm {in) mm (in)
) 49.8 (1.961) 35.2 {1.386)
® 41.8 (1.646) 23.1 (0.909)
© 70.0 (2.756) 50.0 (1.969)
© 50.9 (2.004) 33.2 {1.307)
® 47.9 (1.886) 30.1 (1.185)
® 49.8 (1.961) 35.2 (1.386)
) 56.5 (2.224) 38.5 (1.516)
()] 87.0 {3.425) 69.0 (2.717)
0) 107.8 (6.244) 85.3 (3.358)

Outer diameter of snap rings

Iterm Quter diameter
numbear mm (in)

@ 150 (5.91}

® 119.1 (4.689)
(@) 182.8 (7.197)
(5 144.8 (5.701)
® 173.8 (6.843)
@ 133.9 (5.272}

AATA63A

NDATOI21 @ I]

A
EM
LG
EG

FE
AX

S

RS
BT
RA
8C

EL

907



NDATO122

DISASSEMBLY

1. Drain ATF through drain plug.
2. Remove torque converter.

SAT008D

3. Check torque converter one-way clutch using check tool as
shown at left.

a. Insert check tool into the groove of bearing support built into
one-way clutch outer race.

b. When fixing bearing support with check tool, rotate one- way
clutch spline using screwdriver.

¢. Check that inner race rotates clockwise only. If not, replace
torque converter assembly.

Bend a wire and use
it as a check tool.
Approx. 3.0 {0.118)
[Bend a 1.5 (0.059) dia.

wire in half.}
§ Cuter race

Approx. 100 (3.94)

Approx. L—L

15 (0.59)

. One-way clutch

Unit: mm {in
SATO09D
—— ., — 4. Remove oil charging pipe and oil cooler tube.
1 Oil charging pipe 4
X [ - 2% ¢ Washer
o |7 20
Inngiygls o) wl
Esr
H y ’:.—L-:\q\(_'- :S.‘f‘—-:
] - = iwl__,
A 7 8
0-ring Qi;ﬁ | -0i cooler
Washer % % tube
SATOOTFA

5. Set manual shaft to position P.
6. Remove park/neutral position (PNP) switch.

AATI34A]

908 AT-246




DISASSEMBLY

SATOOIF|

Unit: mm (in)
D 5holts ¢ = 40 {1.57)
® 6bolts ¢ = 33 (1.30)
® 2bolts ¢ = 43.5(1.713)

SATO0AF

S e |

St rin -
ORper ring \\ /‘3 Terminal body

! >
N

A
_/(QQ
e

AJ/T solencid
——harness-

L
SATO15D

SATO16D

b.

C.

Remove oil pan and oil pan gasket.

Do not reuse oil pan bolts.

Check foreign materials in oil pan to help determine causes of
malfunction. If the fluid is very dark, smells burned, or contains
foreign particles, the frictional material {clutches, band) may
need replacement. A tacky film that will not wipe ciean indi-
cates varnish build up. Varish can cause valves, servo, and
clutches to stick and can inhibit pump pressure.

If frictional material is detected, replace radiator after

@l

MA

EM

repair of A/T. Refer to LC section (“Radiator”, “ENGINE

COOLING SYSTEM”).

Remove control valve assembly according to the following pro-
cedures.
Remove control valve assembly mounting bolts 1, X and e.

Remove stopper ring from terminal body.

Push terminal body into transmission case and draw out sole-
noid harness.

AT-247

LG
EC

FE
AX
su
BR
ST
RS
BT
HA
§C

EL

1D

909



910

DISASSEMBLY

Manual valve

SATOO5F

Return spring
servo release accumulatar piston

N-D accumulator piston

/ wl'—:\ﬁ%)/// SAT019DA

accumulator piston
s

SUNN

Pt

Contact
surface

Servo release accumulator piston )/F\SATgZSDA

10. Remove manual valve from control vaive assembly.

11.

12.

13.

14,

15.

16.

17.

Remove return spring from servo release accumulator piston.

Remove servo release accumulator piston with compressed
air.
Remove O-rings from servo release accumulator piston.

Remove N-D accumulator piston and return spring with com-
pressed air.
Remove O-rings from N-D accumulator piston.

Check accumulator pistons and contact surface of transmis-
sion case for damage.
Check accumulator return springs for damage and free length.

AT-248



DISASSEMBLY

P 18. Remove lip seals.

Lip seals o a‘\l
4 pieces B

MA

EM

LC

19. Remove L & R oil tube and oil sleeve.

EC

FE

-L & R oil fube
SAT862HA

20. Remove converter housing according to the following proce-

dures. Sl
a. Remove converter housing mounting boits.

b. Remove converier housing by tapping it lightly. BR
| ST

RS

¢. Remove O-ring from differential oil port. BT
FIA

§G

EL
21. Remove final drive assembly from transmission case. B3

Final drive
assembly

SAT228F

AT-249 011
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DISASSEMBLY

Kv38105450
(J34286)

SATO10FB

!

' 1.
*: Select correct thickness.

Kv38105450
(J34286)

SATO32D,

SAT230FA

22.- Remove differential side bearing outer race from transmission
case.

23. Remove differential side bearing adjusting shim from transmis-
sion case.

24. Remove differential side bearing outer race from converter
housing.

25. Remove oil seal with screwdriver from converter housing.
¢ Be careful not to damage case.

26. Remove oil tube from converter housing.

AT-250



DISASSEMBLY

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

( - \\K\\ O-ring
\ .

@l
i MA
f—h
S
SAT225F LG
_ b. Remove oil pump assembly, baffle plate and gasket from trans-
Ol pump mission case.
assembly E@
FE

SATO12F AX
¢. Remove thrust washer and bearing race from oil pump assem-
@/Bearing race bly' SU
©/—Thrust washer

ST

RS
SATO13F|

e 28. Remove brake band according to the following procedures. By

_Qj%i = Fonchor end pin =" a. Loosen lock nut, then back off anchor end pin. =
/ Gt AP — ¢ Do not reuse anchor end pin.

%ﬁf HA

A EL
SATO14FA)
% \/\5_\% Brake band b. Remove brake band and strut from transmission case. ()4
S S
i ali| e

=

()

=) e
2 Strut 4

SAT196F]

AT-251 o13



914

DISASSEMBLY

40 - 50 (1.57 - 1.97)
e
40
(1.57)
-

Unit: mm (in}

SATO39D

-~ SAT040D

Input shaft assembly

SATS566F

Neadle e {
bearing - E:’[E“

SATS67F

e To prevent brake linings from cracking or peeling, do not
stretch the flexible band unnecessarily. When removing
the brake band, always secure it with a clip as shown in
the figure at left.

Leave the clip in position after removing the brake band.

¢. Check brake band facing for damage, cracks, wear or burns.

29. Remove input shaft assembly (high clutch) and reverse clutch
according to the following procedures.

a. Remove input shaft assembly (high clutch) with reverse clutch.

b. Remove input shaft assembly (high clutch) from reverse
ciutch.

¢. Remove needle hearings from high clutch drum and check for
damage or wear.

AT-252



DISASSEMBLY

High clutch hub
é@yﬂom sun gear

SAT568F

High clutch hub\@

Needle bearing

Front sun gear

Bearing race

SATO19F)

. i
Needle beanng\_@a L._:'[ =

= )} s

SAT046D

d. Remove high clutch hub and front sun gear from transmission

case.
@l
(A
B
LC
e. Remove front sun gear and needle bearing from high clutch
hub and check for damage or wear. =6
f.  Remove bearing race from front sun gear and check for dam-
age or wear.
FE

30. Remove needle bearing from transmission case and check for
damage or wear. S

RS

31. Apply compressed air and check to see that low and reverse BT
brake operates.

HA
SC
EL

32. Remove low one-way clutch and front planetary carrier assem- [[B{
bly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

AT-253 o15



DISASSEMBLY

b. Remove low ohe-way clutch with a hook made of wire.

o b

e
)
! R\b@// }7
Hooking 160! el
m(;Ze o? w(?:')e *’:‘/

Approx. 3 mm {012 in) dla.

Gut these areas —\_5

AATS89

Screwdriver ¢. Remove snap ring with flat-bladed screwdriver.

SAT022F

d. Remove front planetary carrier with low and reverse brake
Front planetary carrier pisten and retainer.

Low and reverse
brake piston

and retainer

SATC23F

Spring retainer €. Remove low and reverse brake spring retainer.
¢ Do not remove return springs from spring retainer.

SAT148F

o16 AT-254




DISASSEMBLY

Low one-way clutch

SAT048D)
Low and reverse
brake piston
and retainer
Front planetary
carrier Black side

Needle bearing

SATOR4F

Clearance

[

SAT025F

SAT026F

Rear sun gear
Take care of its direction.

Rear planetary carrier

AN

SAT027F

f. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

@l
A
B

LG

g. Remove needle bearing, low and reverse brake piston and
retainer from front planetary carrier. Ee

FE

AX
h. Check front planetary carrier, low one-way clutch and needle
bearing for damage or wear. IS
i. Check clearance between planetary gears and planetary car-
rier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit: 8T
0.80 mm (0.0315 in)

Replace front planetary carrier if the clearance exceeds allow-
able limit. RS

BR

33. Remove rear planetary carrier assembly and rear sun gear BT
according to the following procedures.

a. Remove rear planetary carrier assembly from transmission

case. HA
8C
EL
b. Remove rear sun gear from rear planetary cartier. [y
AT-255
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DISASSEMBLY

c. Remove needle bearings from rear planetary carrier assembly.

. J_

b T

Needle earmg@* =,—]_

s:r&:ire? ey J W% Black side
W

Needle bearing ' ﬁ::}jjﬁ

SATO28F|

d. Check rear planetary carrier, rear sun gear and needie bear-

ings for damage or wear.
e. Check clearance between pinion washer and rear planetary
[~ Feeler gauge carrier with feeler gauge.
/ Standard clearance:

0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)

Replace rear planetary carrier if the clearance exceeds allow-

Clearance
f !

able limit.
SAT054D
34. Remove rear internal gear and forward clutch hub from trans-
Rear internal gear mission case.

Forward clutch hub

SATO29F

35. Remove overrun clutch hub from transmission case.

Overrun clutch hub

SATO30F

36. Remove needle bearing from overrun clutch hub and check for
damage or wear.

Qverrun clutch hub

Needle bearing

SATO31F

o18 AT-256



DISASSEMBLY

37. Remove forward clutch assembly from transmission case.

Forward cluteh

MA

EM

SATOS2F LG
38. Remove needle bearing from transmission case.

Black side
Needle bearing & E@
*-# f

FE

SATO33F]

39. Remove output shaft assembly according to the foltowing pro-

cedures. su
a. Remove side cover bolis.
s Do not mix bolts A and B. BR
e Always replace bolts A as they are seif-sealing bolts.
ST
RS

AATB50

b. Remove side cover by lightly tapping it with a soft hammer. BT
e Be careful not to drop output shaft assembly. it might
come out when removing side cover.

HA
SG

EL

c. Remove adjusting shim. [m)4

SATA40D

AT-257
919



DISASSEMBLY

d. Remove output shaft assembly.

e
(&)

. (Y "\ \"
e A AN

o} )

e If output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

Soft
hammer

SAT435D)

J . Remove needle bearing.

Needle bearing

40. Disassemble reduction pinion gear according to the following
.- . procedures.

a. Set manual:-shaft to position P to fix idler gear.

b. Unlock idler gear lock nut using a pin punch.

¢. Remove idler gear lock nut.
e Do not reuse idler gear lock nut.

SAT061D

020 AT-258



DISASSEMBLY

ST27180001
(J25726-A)

Adjusting
shim

SATO16D

)=

SAT039F]

SATO40F

d. Remove idler gear with puller.

e. Remove reduction pinion gear.
f.  Remove adjusting shim from reduction pinion gear.

41. Remove return spring from parking shaft with screwdriver.

@l

MA
EM
LG
EC

FEE

AX

42. Draw out parking shaft and remove parking pawl from trans- §U

mission case.
43. Check parking pawl and shaft for damage or wear.

44, Remove parking actuator support from transmission case.
45. Check parking actuator support for damage or wear,

BR

ST

RS

BT

A

SC

EL

46. Remove side oil seal with screwdriver from transmission case. 0¥

AT-259
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REPAIR FOR COMPONENT PARTS
Manual Shaft

Manual Shaft
COMPONENTS

NDATO123

SEC. 319 64 - 7.5 N-m

(0.65 - 0.76 kg-m,
56.9 - 66.0 in-lb)
Ol seal Q:C X
f
N Y
“is

)

Detent spring

[]/— Retaining pin §3¢

Parking rod
Parking rod plate

SAT451HA

REMOVAL
1. - Remove detent spring from transmission case.

SATO042F

2. Drive out manual plate retaining pin.

SATa42DB

AT-260
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REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont'd}

ST23540000
{J25689-A)

SATQ49F

3. Drive and pull out parking rod plate retaining pin.
4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case. Gl
A
EM
LG
6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission EC
case.
FE
AX
8. Remove manual shaft oil seal.
sU
BR
8T
RS
INSPECTION I
¢ Check component parts for wear or damage. Repiace if nec-
essary.
A
8C
EL
INSTALLATION T )4

1. Install manual shaft oil seal. ‘
e Apply ATF to outer surface of oil seal.

AT-261 923



Manual Shaft (Cont'd)

REPAIR FOR COMPONENT PARTS

(J25689-A)

ST25710000 ZIR\
KV32101000

SATO45FB

ﬁ
ST23540000
{J25680-A)

Parking rod plate

Parking rod

3 mm (0.12 in)
Retaining pin

SATO34J

' Approx.
3 mm
{0.12 n}

Retaining pin

SAT047FB

SATO042F

924

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

5. Install parking red to parking rod plate.
6. Set parking rod assembly onto manual shaft and drive retain-

ing pin.
e Both ends of pin should protrude.

7. Drive manual plate retaining pin.
o Both ends of pin should protrude.

8. Install detent spring.

AT-262



REPAIR FOR COMPONENT PARTS.

= O Pump

. NDATOT2?. @U

Oil Pump
COMPONENTS
SEC. 313 _ |
Gil pump hausing
0-ring €29
Oil pump cover Outer gear
Inner gear
7 - 11 Nem
(0.7 - 1.1 kg-m, ) - e
61 - 95 in-1b) %

Seal ring Q ®

oil seal@

. Apply ATF.
(P : Apply petroleum jelly.

SATO50FC

RHA
| EM
LG
EG
FE
AX
SU

ER

DISASSEMBLY .
1.. Remove seal rings.

ST

RS

NDATO128 T

(i
8G
EL

SAT699H
2. Loosen bolts in a crisscross pattern and remove oil pump [D¥

cover.
SATO51F
AT-263
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Qil Pump (Cont'd)

REPAIR FOR COMPONENT PARTS

Inner gear *
A&}
2 -

Quter gear s

SAT092D

926

SAT084D.

3. Remove inner and outer gear from oil pump housing.

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

INSPECTION i
Oil Pump Housing, Oil Pump Cover, Inner Gear and
OUter Gear NDATOT28501

e Check for wear or damage.

AT-264



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont'd)

Side Clearances
. . . NDATO128502
e Measure side clearance of inner and outer gears in at least

Dial gauge . T
four places around each outside edge. Maximum measured Gl
Span (180 mm values should be within specified positions.
708 in)] Standard clearance: WA

0.030 - 0.050 mm (0.0012 - 0.0020 in)
]| e [fclearance is less than standard, select inner and outer gear
as a set so that clearance is within specifications. EM

Inner and outer gear:
Refer to SDS, AT-339.

jl ear N .
ﬁ:u‘;;,';p Inner gear 9 e If clearance is more than standard, replace whole oil pump LG
assembly except oil pump cover.
EG
FE

% . Measuring points

SAT095D
e Measure clearance between outer gear and oil pump housing.
Standard clearance: SU
/ 0.111 - 0.181 mm {0.0044 - 0.0071 in)
Allowable limit: -
0.181 mm (0.0071 in) B
e If not within allowable limit, replace whole oil pump assembly
except oil pump cover. &T
RS
SATO96D
Clearance Seal Ring Clearance npATizesos 5]

e Measure clearance between seal ring and ring groove.
Standard clearance:

f 0.1 - 0.25 mm (0.0039 - 0.0098 in) [FIA
Allowable limit:
oot 1 0.25 mm (0.0098 in) 56
9 e If not within allowable limit, replace oil pump cover assembly.
EL
SATO97D
ASSEMBLY vtz WD
/ 1. Install oil seal on oil pump housing.

<57
5T33400001
{J2B0B2)

SAT900DB

AT-265 o7



REPAIR FOR COMPONENT PARTS
Oif Pump (Cont'd)

2. Install O-ring on oil pump housing.
e Apply ATF to O-ring.

SAT0S3D

Inner gear 3. Install inner and outer gears on oil pump housing.
e Be careful of direction of inner gear.

Quter gear

SAT0920D

4. Install oil pump cover on oil pump housing.

a. Wrap masking tape around splines of il pump cover assem-
bly to protect seal. Position oil pump cover assembly on oil
pump housing assembly, then remove masking tape.

b. Tighten bolts in a crisscross pattern.
:7-11 Nm (0.7 - 1.1 kg-m, 61 - 95 in-lb)

SATO51F|

5. Install new seal rings carefully after packing ring groove with
petroleum jelly.

e Do not spread gap of seal ring excessively while install-
ing. The ring may be deformed.

SATEOGH

928 AT-266



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

Control Valve Assembly
COMPONENTS

=NDATO13Y

SEC. 317

o

N..,\/ I\O_Ti—® (5

fcan)

[ 7 -9 ©7- 08 61-78)

{0.35 - 0.45,
30.4 - 39.1)
pleces)

7 -9 (0.7 - 0.9, 61 -~ 78)

Control valve lower body

i
& ©
&
@ : N-m (kg-m, in-Ib)
SATEE1I

1. Qil strainer 7. Oil cooler relief valve spring 12. Control valve inter body
2. Q-ring 8. Check ball 13. Pilot fiter
3. Stopper ring 9. Separating plate 14. Separating plate
4. Terminal body 10. Support plate 15. Steel ball
8. O-rings 11. Steel ball 16. Control valve upper body
6.

DISASSEMBLY
Disassemble upper, inter and lower bodies.
Bolt length, number and location:

NDATO132

Boit symbof a b c d e f g
Bolt length “¢" mm
(in) 135 | 58.0 | 400 | 66.0 ; 33.0 | 78.0 | 18.0
0.531) |(2.283) |(1.575) [(2.598) | (1.299) |(3.071) |{0.709
Bz o ( ) |( ) (€ )|( }|( ) |( 1| )
Number of bolts 6 3 6 11 2' 2 1

f: Reamer bolt and nut.

AT-267

@&l

WA

EM

RA

§G

EL

DX

929
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly {Cont'd)

Inter bOdYN=

Upper body-—\=

fa 8)
\@neamer bolt

SectionZ-2Z
AATE41A

1. Remove bolts a, d and nut f and remove ¢il strainer from con-
trol valve assembly.

7 2. Remove solenoid valve assembly and line pressure solenoid
assembly —r valve from control vaive assembly.

@
L bl
Line pressure !
solenoid Spring SATOG2F
3. Remove O-rings from solenoid valves and terminal body.
SATOB3F

AT-268



REPAIR FOR COMPONENT PARTS
: Control Valve Assembly (Cont'd)

4. Place upper body facedown, and remove bolts b, ¢ and nut f.

MA

EM

LG

5. Remove inter body from lower body.

EG

e

SAT432D
Accurnulator 6. Turn over lower body, and remove accumulator support plate.

m support plate SU

BR

ST

RS

7. Remove bolts e, separating plate and separating gasket from
lower body. BY

8. Remove steel balls and relief valve springs from lower body.

e Be careful not to lose steel balls and relief valve springs. 4

relief valve
spring

SC

Section A—A

EL

SAT110D

9. Remove inter body from upper body. [
Inter body )

Separating [
plate and
gaskets

Upper body

SATOG5F

AT-269 031
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Control Valve Assembly (Cont'd)

REPAIR FOR COMPONENT PARTS

e 5 balls

SAT412H

SATO67F

SAT550G

SATSS1G

Line pressure
solengid valve

£ \\\ Targue converter
ciutch solenoid
vaive

QOverrun clutch solenoid valve

AATBS0

10. Check to see that steel balls are properly positioned in inter
body and then remove them.

e Be careful not to lose steel balls.

11. Check to see that steel balls are properly positioned in upper
body and then remove them.

e Be careful not to lose steel balls.

INSPECTION

Lower and Upper Bodies —

e Check to see that retainer plates are properly positioned in
lower body.

NDATO133

e Check to see that retainer plates are properly positioned in

upper body.
e Be careful not to lose these parts.
Qil Strainer

. . . . NDATQ133502
o Check wire netting of oif strainer for damage.

Shift Solenoid Valves “A” and “B”, Line Pressure

Solenoid Valve, Torque Converter Clutch Solenoid

Valve and Overrun Clutch Solenoid Valve N

e Measure resistance. Refer to “Components Inspection”, AT-
138.

AT-270



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

=

3 ‘ R
I
ol < ) !

¢ (Length)

SAT138D

® 5 balls

SATO67F

Upper inter
separating
gasket

Saparating
plate

Upper
separating
gasket

SATO72F

plate &
gasket

Reamer bott (&
Upper body

SATO73FA

Pilot filter

SATO74F

Oil Cooler Relief Valve Spring

NDAT0133504
e Check springs for damage or deformation.
e Measure free length and outer diameter. @l
Inspection standard:
Unit: mm (in) MA
Part No. ¢ D
31742-80L12 17.02 (0.6701) 8.0 (0.315) EM
LG
ASSEMBLY
. NDATG134
1. Install upper, inter and lower body. E®

a. Place oil circuit of upper body face up. Install steel balls in their
proper positions.

FE

AX

b. Install upper separating gasket, upper inter separating gasket
and upper separating plate in order shown in illustration.

sU
BR
ST

RS

c. Install reamer bolts f from bottom of upper body. Using reamer
bolts as guides, install separating plate and gaskets as a set.

BT
HA
§C

EL

d. Install pilot filter.

AT-271
933
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Control Valve Assembly (Cont'd)

REPAIR FOR COMPONENT PARTS

& 5 balls

Upper body
Reamer bolt ()

SATO76FA

Section A—A

spring

Check ball Line pressure
relief valve

SAT110D

Lower separating
gasket

Lower separating
plate

Lower inter
separating gasket

BATODZ

Support plate

SATO78FA

e.

f.

d.

h.

i-

Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

Instal! inter body on upper body using reamer bolts f as guides.
Be careful not to dislocate or drop steel balls.

Install steel balls and relief valve springs in their proper posi-
tions in lower body.

Install lower separating gasket, lower inter separating gasket
and lower separating plate in order shown in illustration.

install bolts e from bottom of lower body. Using bolts e as
guides, install separating plate and gaskets as a set,

Temporarily install support plates on lower body.

AT-272



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

k. Install lower body on inter body using reamer bolts f as guides
and tighten reamer bolts f slightly.

Lower body @ﬂ
A
Inter and .
unp:e)eragodies EM
SAT126DA LG
2. Install O-rings to solenoid valves and terminal body.
o Apply ATF to O-rings. =6

7 '. O-ring
P FE

Y Q/ O-ring

Terminal
body ’
f—»

SATO63F
3. Install and tighten bolts.
Bolt length, number and location: St
Bolt symbol a b c d e f g
BiR
Bolt length “¢* mm
(in) 135 | 58.0 | 400 | 66.0 | 33.0 | 78.0 { 18.0
@’ﬂ 0 (0.531) [(2.283) |(1.575) (2.598) [(1.299) |(3.071) | (0.709) ST
Number of bolts 6 3 6 " 2 2 1
RS
BT
Nut
Lower body
Bolt(e) E/V
A
s
\J SG
Interbody—\=
el
Upper body — { e

Support A ﬁl-l-..——_.—_ﬂl-m)
plate /A (_@___)!@Iﬁihmw;.{ o (ot

Section YeuY ——— ”'

P

f JReamer bok ,(:,‘_

SectionZ-Z
AATS41A

AT-273 935
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd}

Solenoid ?
assembly

Line pressure
solencid

SATO83FA]

SATOB4F

a. Install and tighten bolts b to specified torque.
(@ :7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

b. Install solenoid valve assembly and line pressure solenoid
valve to lower body.

¢. Set oil strainer, then tighten bolts a, ¢, d and nuts f to speci-
fied torque.
: 7 -9 N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

d. Tighten bolts e to specified torque.
:3.4-4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-ib)

AT-274



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body

Control Valve Upper Body

COMPONENTS
Apply ATF to all components before installation.

-npatorss (3

SEC. 317

AT-275

MA

ER

LG

EC

FE

AX
SuU
@D ) %g = -
% %/ St
RS
BT
A
SE
EL
SAT859H
DX
1.  Upper body 11. Return spring 21. Return spring
2. Retainer plate 12. Torque converter relief vaive 22, 1-2 accumulator piston
3. Plug 13. Retainer plate 23. Plug
4,  Return spring 14. Plug 24, Retainer plate
5. Torque convertsr clutch control 15. Overrun clutch reducing valve 25. Return spring
) valve 16. Return spring 26. 1st reducing valve
6. Retainer plate 17. Pilot valve 27. Plug
7. Plug 18. Return spring - 28. Retainer plate
8. Retumn spring 19. Retainer plate 29. Plug
9. 1-2 accurhulator valve 20. 1-2 accumnulator retainer plate 30. Retainer plate
10. Retainer plate.

937



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont'd)

Retainer plates in upper body o - DISASSEMBLY NDATO136
1. Remove valves at retainer plates.
e Do not use a magnetic pick-up tool.

SATS51G

a. Use a screwdriver to remove retainer plates.

SAT55306)

b. Remove retainer plates while holding spring, plugs or sleeves.
Retainer piate e Remove plugs slowly to prevent internal parts from jump-
ing out.

Screwdriver Plug

SATS54G

¢. Place mating surface of valve body face down, and remove
internal parts.

e If a valve is hard to remove, place valve hody face down
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sieeves.

SAT137D
INSPECTION N
] i ) ) Valve Spring oo
B A e Measure free length and outer diameter of each valve spring.
5¢ i) Also check for damage or deformation.
3¢ \\ Inspection standard: '
os & & W - Refer to SDS, AT-335.

e Replace valve springs if deformed or fatigued.

# (Length) - Control Valves
T NDATQI37502
e Check sliding surfaces of valves, sleeves and plugs.

SAT138D;

- AT-276



'REPAIR FOR COMPONENT PARTS

Conirol Valve Upper Body (Conf'd)

SAT139D

-
.
Vaive CATE> ;
§

SAT141D

1-2 accumulator

valve
\_@\\{2& S
- Tl
\' ~
Retainer : G~
plate o 1-2 accumulator
S retainer plate
m\ P
@ Return spring
1-2 accumulater piston

Retainer plate SAT142D

Retainer plate

Screwdriver

SAT143D

ASSEMBLY o

Lay control valve body down when installing valves. Do
not stand the control vailve hody 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.

L]

e Wrap a small screwdriver with vinyl tape and use it to insert the
valves into their proper positions.

1-2 Accumulator Valve N

e Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body.

e Install return spring, 1-2 accumulator piston and plug.

1. Install retainer plates

¢ While pushing plug or return spring, install retainer plate.

AT-277

@l

WA
EM
LG
EG
FE

AX
SY
BR
ST

RS
BT
A
SC
EL

12X

939
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont'd) . '

Retainer Plate (Upper body}

SATO86F|

NDOATO138802
Unit: mm (in)
No. Name of control valve L_ength A Length B
19 Pilot valve
28 1st reducing valve .
21.5 (0.846)
10 | Torque converter relief valve
30 |Plug
6.0 (0.236)
6 1-2 accumufator valve
38.5 (1.5186)
24 1-2 accumulator piston valve
13 [ Overrun clutch reducing valve 24.0 (0.945)
2 Torque converter clutch control valve 28.0 {1.102)

Install proper retainer plates.
Refer to “Control Valve Upper Body”, AT-91.

AT-278
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

Control Valve Lower Body

COMPONENTS
Apply ATF to all components before installation.

—woaroze (]

SEC. 317 | '
MA

EM

LG

FE

CEeNDIORALBN

SU
BR
8T
RS
AAT465A
. BT
Lower body 12. Return spring 22. Overrun clutch control valve
Retainer plate 13. Return spring 23. Piug
Return spring 14. Manual valve 24. Retainer plate A
Piston 15. Pressure regulator valve 25. Return spring
Parallgi pin 16. Retum spring 26. Accumulator control valve
Sleeve 17. Spring seat 27. Plug 5@
Return spting 18. Plug 28. Retainer plate
Pressure modifier valve 19. Sleeve 29. Shift valve A
Retainer plate 20. Retainer plate 30. Retainer spring EL
0. Plug 21. Return spring 31. Retainer plate
1. Shift valve B
10X
AT-279

941



REPAIR FOR COMPONENT PARTS

Confrol Valve Lower Body {(Cont'd)

Retainer plates in lower body

SAT550G
3= 1
|
05 ) Y ) -
¢ (Length)
SAT138D

Retainer plates in lower body

SAT550A

TYPE I

TYPE L

942

SATO89F

DISASSEM BLY NDATOT40

¢ Remove valves at retainer plate.
For removal procedures, refer to “DISASSEMBLY”, “Control

Valve Upper Body”, AT-276.

INSPECTION -

Valve Springs NDATO141301
e Check each valve spring for damage or deformation. Also
measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-335.
o Replace valve springs if deformed or fatigued.

Control Valves I
¢ Check sliding surfaces of control valves, sleeves and plugs for
damage.
ASSEMBLY
NOATS142

e Install control valves.
For installation procedures, refer to “ASSEMBLY”, “Control

Valve Upper Body”, AT-277. .

Retainer Plate (Lower body) NDATo42501
Unit: mm {in}

No. | Name of control valve and plug | Length A | Length B Type

21 [ Pressure regulator valve

29 | Accumulator contrel valve

32 |Shift vaive A 6.0 (0.236) (12?602) |

25 | Overrun clutch control vaive

2 | Pressure modifier valve

9 | Shift valve B —_ — ]

e Install proper retainer plates.
Refer to “Control Vaive Lower Body”, AT-279.

AT-280



REPAIR FOR COMPONENT PARTS

Reverse Cluich

Reverse Clutch

COMPONENTS
. wpatoras (3]
Snap ring SEC. 315 . (CATF > Reverse
Retaining plate 80“ seal clutch drum .
Driven plate X D-ring
Return spring
Spring retainer
[V
QSnap ring E[M]
Dish plate '
. LG
Dish piate Driven plate @
Drive plate

EC
* Retaining plate §
g Snap ring B@ FE

. * : Select proper thickness
—Drive plate - Apply ATF
AATE42A M
DISASSEMBLY —
1. Check operation of reverse cluich ' SU
a. Install seal ring onto drum support of oil pump cover and install
reverse clutch assembly. Apply compressed air to oil hole. BE
b. Check to see that retaining plate moves to snap ring. .
¢. i retaining plate does not contact snap ring:
e D-ring might be damaged. 3T
o Qil seal might be damaged.
o Fluid might be leaking past pisten check ball. S
2. Remove snap ring. BT
3. Remove drive plates, driven plates, retaining plate, and dish
plates.
[rA:
SC
EL

SATO93F

4, Set Tool on spring retainer and remove shap ring from reverse [Dj{
V31102460 clutch drurr_\ while compresglng return springs.

(J34285 and J34286-87) e Set Tool directly over springs.

e Do not expand snap ring excessively.

5. Remove spring retainer and return springs.

SAT094F

AT-281 013



REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)

6. Remove piston from reverse clutch drum by turning it.
7. Remove D-ring and lip seal from piston.

SATO96F

INSPECTION i
Reverse Clutch Snap Ring, Spring Retainer and Return
Spri ngs NDATD145501

e Check for deformation, fatigue or damage.
If necessary, replace.

Reverse Clutch Drive Plates
Thickness e Check facing for burns, cracks or damage.
o Measure thickness of facing.
Facing Thickness of drive plate:
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
e If not within wear limit, replace.

NOATO145502

Core plate

SAT162D

Reverse Clutch Dish Plates
e Check for deformation or damage.
e Maeasure thickness of dish plate.

Thickness of dish plate: 3.08 mm (0.1213 in)
\ / t e If deformed or fatigued, replace.

Reverse Clutch Piston
e Make sure that check balls are not fixed.
o Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

saT1630] e  Apply compressed air to oil hole on return spring side to make
sure that air leaks past ball.

MNOATG145503

NDATD145504

AT-282



REPAIR .FOR COMPONENT PARTS

Reverse Clutch (Cont'd)

ASSEMBLY . NDATOT46
1. Install D-ring and lip seal on piston.

e Take care with the direction of lip seal. Gl
o Apply ATF to both parts.
A
B
SATO97FA L&
2. Install piston assembly by turning it siowiy.
¢ Apply ATF to inner surface of drum. EC
FE

SATO96F
3. Install return springs and spring retainer on piston.
KV31102400 4. Set Tool on spring retainer and install snap ring while com- SU
(434285 and J34285-87) pressing return springs.

o Set Tool directly over return springs. BR

ST

RS

SATOQ4F
5. Install drive plates, driven plates, retaining plate and dish BT
plates. =
¢ Take care with order of plates.
6. Install snap ting. HA
8G
Bl

SATOS3F]

7. Measure clearance between retaining plate and snap ring. f DX

not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Alfowable limit 1.2 mm (0.047 in)
Retaining plate:
Refer to SDS, AT-336.

SAT10EF

AT-283 o5
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Reverse Clutch (Cont'd)

REPAIR FOR COMPONENT PARTS

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY™, “Reverse Cluich”, AT-281.

SATO92F)
High Clutch
COMPONENTS
NDATGH47
SEC. 315 Far the number of clutch plates (drive and
Hmﬁrx,g Driven piate driven plates), refer to the cross-section. Seal ring Q@
plate =

Input shaft assembly

{High clutch drumj}
Piston
Retum spring

D-ring 8
D-ring §Z9 CATE>
Spring retainer EB(P): Appiy petroleum jelly.

Snap ring @ : Apply ATF

Yo : Select proper thickness.

AAT292A

DISASSEMBLY
1. Check operation of high ciutch.
a. Apply compressed air to oil hole of input shatft with nylon cloth.
e Stop up hole on opposite side of input shaft with nylon
cloth.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring: '
D-ring might be damaged.

NDATO148

Fluid might be leaking past piston check ball.

b
c
e
e Oil seal might be damaged.
*
2
L ]

SAT176D|
Remove seal rings from input shaft.
Always replace when removed.
Input shatt
%eal ring
SAT177D

AT-284



REPAIR‘'FOR COMPONENT PARTS
High Clutch (Cont'd)

3. Remove snap ring:
4, Remove drive plates, driven plates and retaining plate.

Screwdriver ' @D
A
B
SATO95F LG
5. Set Tool on spring retainer and remove shap ring from high
KV31162400 clutch drum while compressing return springs. B
(J34285 and e Set Tool directly over springs.
J34285-87) o Do not expand snap ring excessively.
6. Remove spring retainer and return springs. FiE

Snap ring

SAT108F

7. Remove piston from high clutch drum by turning it.

ST

RS

SATIHF

8. R D-ri fr iston.
emove D-rings from pi | g7

HA

8G

Piston

EL

SAT371FA

INSPECTION_ I DX
High Clutch Snap Ring, Spring Retainer and Return
Springs . . . NDATO 148501
e Check for deformation, fatigue or damage.
If necessary, replace. _
e When replacing spring retainer and return springs,
replace them as a set. '

AT-285 047
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

Thicknass

Facing

Core plate

SAT162D

Check air does not Check air flows

flow through through ball

ball hole. hole. SAT186D
! :.Seal ring

rr)
|

TH

SAT187D

Piston

SAT371FA

SAT111F|

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.

NDATI49502

High Clutch Piston

¢ Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

o Apply compressed air to oil hole on return spring side to make
sure that air leaks past ball.

NDATQ148503

Seal Ring Clearance
e Install new seal rings onto input shatt.
e Measure clearance between seal ring and ring groove.
Standard clearance:
0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit:
0.23 mm (0.0091 in)
e If not within allowable limit, replace input shaft assembly.

NDATO149504

ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both parts.

NDATO150

2. Install piston assembly by turning it slowly.
¢ Apply ATF to inner surface of drum.

AT-286



REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

Spring retainer

Return spring

SAT109F

Kv31102400
(J34285 and
J34285-87)

SAT108F
Snap ring
Stobper
SAT113F)

SATOS5F

3.

Install return springs and spring retainer on piston.

A

EM

LC

4. Set Tool on spring retainer and install snap ring while com-

pressing return springs.
Set Tool directly over return springs.

EC

FE

Do not align snap ring gap with spring retainer stopper.

Install drive plates, driven plates and retaining plate.

RS

BT

Take care with the order and direction of plates.

Install snap ring.

Measure clearance between retaining plate and snap ring. If

iFA

8G

EL

BX

not within allowable limit, select proper retaining plate.

Specified clearance:

Standard 1.8 - 2.2 mm (0.071 - 0.087 in)

Allowable limit 2.8 mm (0.110 in)
Retaining plate:
Refer to SDS, AT-336.

AT-287
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

SAT186D

SAT187D

/ Thick paper

Tape

SAT188D)

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-284.

9. Install seal rings to input shaft.
e Apply petroleum jelly to seal rings.
e Always replace when removed.

¢ Roll paper around seal rings to prevent seal rings from
spreading.

AT-288



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches

Forward and Overrun Clutches

Retaining plate _ -~

_-/‘

/
Forward
clutch

COMPONENTS
NDATO151 @ﬂ
@P Snap ring SEC. 315
_5’ @ Retaining plate % MIA,
Drive plate
Driven plate
Dish plat
Pl Driven plate . BN
1 5 L\
* _
\ 3 y)
M oW
Forward clutch Overrun clutch
snap ring £2¢ Driven plate -~ Dish plate
Retaining plate ¥ T

Forward clutch
drum

Lip seal @ BR

D-ring
Forward clutch

piston
Lip seal Q - ST
Qverrun CETE>: Apply ATF.
Return spring cluich D-ring@ % : Select proper thickness.
piston E}g
AAT543A
DISASSEMBLY
. NDATO152 T
Hols for forward 1. Check operation of forward clutch and overrun clutch.
Hole for overrun clutch inspection . .
clutch Inspection : a. Instafl bearing retainer on forward clutch drum.
b. Apply compressed air to oil hole of forward clutch drum. A
¢. Check to see that retaining plate moves to snap ring.
d. K retaining plate does not contact snap ring: e
¢ D-ring might be damaged.
e Oil seal might be damaged.
e Fluid might be leaking past piston check ball. EL
SAT123F
S — 2. Remove snap ting for forward clutch. NosE
3. Remove drive plates, driven plates, retaining plate and dish
— plate for forward clutch.
SAT203D

AT-289 951
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches {Cont'd)

Screwdriver

SAT204D

KV31102400
(J34285 and
434285-87)

Snap ring

SAT124FB

Qverrun clutch
piston

SAT125F

Qverrun clutch
piston

SAT126F

Forward clutch
Lip seal piston
D-ring

Overrun clutch piston

SAT127FA)

b

e e e

9.

Remove snap ring for overrun ciutch.
Remove drive plates, driven plates, retaining plate and dish
plate for overrun cluich,

~Set Tool on spring retainer and remove snap ring from forward

clutch drum while compressing return springs.

Set Tool directly over return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

Remove forward clutch piston with overrun clutch piston from

forward clutch drum by tuming it.

Remove overrun clutch piston from forward clutch piston by
turning it.

10. Remove D-rings and lip seals from forward clutch piston and

overrun clutch piston.

AT-290



REPAIR FOR COMPONENT PARTS

Forward and Overrun Cluiches (Confd)

Thickness

Facing

Core plate

SAT162D

SAT163D

Check air does not flow
through ball hole,

Check air flows
through ball hole.

SAT213D

INSPECTION s

Snap Rings, Spring Retainer and Return Springs

s Check for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs, [A
replace them as a set.

NDATO153501 @ﬂ

EM

LC

Forward Clutch and Overrun Clutch Drive Plates
e Check facing for burns, cracks or damage. BC
¢ Measure thickness of facing.
Thickness of drive plate:
Forward clutch FE
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in) ‘ AX
e If not within wear limit, replace.

S
BR
ST

RS

Forward Clutch and Overrun Clutch Dish Plates -

. NDAT0153803 BT
e - Check for deformation or damage.
& Measure thickness of dish plate.

Thickness of dish plate: HA
Forward clutch 2.7 mm (0.106 in) _
Overrun clutch 2.7 mm (0.106 In) 86
e |f deformed or fatigued, replace.
EL
Forward Clutch Drum woarorsases DG

e Make sure that check balls are not fixed.
s 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.

AT-291 '
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

Check air flows
through ball hole.

through ball hole. SAT212D
! -
.S
~ L Lip seal
D-ring
Forward clutch
al piston
Qverrun clutch piston - SAT127FA

Check air does not flow

QOverrun clutch

SAT126F

Forward clutch piston

Overrun clutch
piston

SAT125F

Spring retainer

SAT131F

Overrun Clutch Piston

NDATO153505

Make sure that check balls are not fixed.

[ ]

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side. Make
sure that air leaks past bail.

ASSEMBLY I

1. Install D-rings and lip seals on forward clutch piston and over-
run clutch piston. _

s _ Take care with direction of lip seal.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward clutch piston
by turning it slowly.

e Apply ATF to inner surface of forward clutch piston.

3. " Install forward clutch piston assembly on forward clutch drum
by turning it slowly.

e Apply ATF to inner surface of drum.

4. Install return spring on overrun clutch piston.

AT-292



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

e Align the mark on spring retainer with check ball in overrun

Check ball .
{Overrun clutch piston) clutch piston.
' @Gl
RMA
B
Mark on the )
spring retainer ’
SAT133F ' LE
5. Set Tool on spring retainer and install snap ring while com-
KV31102400 pressing return springs. EG
W3az8sand | o Set Tool directly over return springs.
J34285-B7) .
FE
Snap ring
SAT124FB
e Do not align snap ring gap with spring retainer stopper.
Snap ring ' SU
BR
ST
RS
SAT134F

6. Install drive plates, driven plates, retaining plate and dish plate BT
for overrun clutch.’

e Take care with order of plates.

Install snap ring for overrun clutch. A

SC

EL

SAT204D

8. Measure clearance between overrun clutch retaining plate and |03
snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowable limit 1.7 mm (0.067 in)
Overrun clutch retaining plate:
Refer to SDS, AT-337.

Snap ring

Retaining pin

SAT135F

AT-293 -
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" REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

T— 9. iInstall drive plates, driven plates, retaining plate and dish plate
for forward clutch.
— ¢ Take care with order of plates.

10. Install snap ring for forward clutch.

© SAT203D

" 11. Measure ciearance between forward clutch retaining plate and
snap ring.. |
If not within allowable limit, select proper retaining plate.
Specified clearance: ' '
Standard 0.45 - 0.85 mm {0.0177 - 0.0335 In)
Allowable limit 1.85 mm {0.0728 in)
Forward clutch retaining plate:
Refer to §DS, AT-336.

Fealer
gauge
5AT228D
12. Check operation of forward clutch.
Hole far forward Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Hale for averrun clutch inspection Clutch”, AT-289.
cluteh mSpectmn\ 13. Check operation of overrun clutch.
Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-289. : ‘
SAT123F
Low & Reverse Brake
COMPONENTS i
SEC. 315 Driven plate

Dish plate ' ’
Snap ;in’g@ ‘ .
Spring retainer '
D-ring € CEE -
D-ring@
Piston (ATF @ -
Retainer (ATE> Drive plate
Retaining plate
’ Driven plate
% [ ]
. u =I

Snap ring@
( ®’ Retaining plate ¥

Y : Selsct proper thickness. -
CATE>: Apply ATF. Dish plate Drive plate AATE44A

AT-294



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)

SAT149F

brake piston

Low and reverse

SAT150F

Thickness

Facing

Core plate

SAT162D

DISASSEMBLY ' NDATO1S5

1. Check operation of low & reverse brake.
a. Apply compressed air to oil hole of transmission case. @l
b. Check to see that retaining plate moves to snap ring.
c. i retaining plate does not contact snap ring: A
e D-ring might be damaged.
e Fluid might be leaking past piston check ball.

: EM

LG

2. In order to remove piston, apply compressed air to oil hole of
retainer while holding piston. EG
e Apply air gradually and allow piston to come out evenly.

AX
3. Remove D-rings from piston.
SU
BR
8T
RS
INSPECTION womrorsy BT
Low and Reverse Brake Snap Ring, Spring Retainer
and Return Springs R—

e Check for deformation, fatigue or damage.
if necessary, replace.

¢ When replacing spring retainer and return springs, SE
replace them as a set.

EL

Low and Reverse Brake Drive Plate R 1)
o Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
e If not within wear limit, replace.

AT-295 | 057
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Low & Reverse Brake (Cont'd)

REPAIR FOR COMPONENT PARTS

brake pistan

Low and reverse

SAT150F

Low and reverse brake
v
4

Bracket

Retainer

SAT323F

AATE7HA

g 2%
“Feeler gauge
4

Feeler gauge

Transmission case

SAT155F

ASSEMBLY
t. Install D-rings on piston.
e Apply ATF to both parts.

NDATO?58

2. Set and align piston with retainer.

e This operation is required In order to engage the protru-
sions of piston to return springs correctly.
Further procedures are given in “ASSEMBLY”.

3. Install driven plates, drive plates, retaining plate and dish plate
on transmission case.
e Take care with order of plates and direction of dish plate.

4. Install snap ring.

5. Measure clearance between driven plate and transmission
case. If not within allowable limit, select proper retaining plate.
(front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in)
Allowable limit 3.3 mm (0.130 in)
Retaining plate:
Refer to SDS, AT-337.

AT-296



REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and Overrun Clutch Hub
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub &l
COMPONENTS -
SEC. 315 Farward one—way clutch A

Thrust washer BER (B

B
LG
Forward clutch hub
Thrust washer ER (@) EC
Overrun clutch hub
Rear internal gear FE

E
AX
®: Apply petroleum jelly.
S
BR
SAT975H ST
RS
DISASSEMBLY -
- NOATOT60 BT
Overrun clutch -. 1. Remove overrun clutch hub and thrust washer from forward
hub NI FC clutch hub.
' A
Thrust washer @
Rear internal
Forward s gear S@
clutch hub
EL
SAT157F,
2. Remove forward clutch hub from rear internal gear. )4
Forward clutch
hub
Rear internat
gear
SAT251D
AT-297

959
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and Overrun Clutch Hub (Cont'd)

- Bearing

Rear internal
gear

SAT252DA

Thrust washer

Rear
internal
gear

SAT253D

Bearing

Forward
one-way clutch

Forward ciutch
< hub

SAT254DA

Forward one-way
clutch

Forward clutch

hub
SAT255D
_“ L 4
I ===
1
Overrun
clutch hub
Rear internal Forward” ¢ 1t
gear ciutch hub SAT258D

3. Remove bearing from rear internal gear.

4. Remove thrust washer from rear internal gear.

5, Remaove bearing from forward one-way clutch.

6. Remove forward one-way clutch from forward clutch hub.

INSPECTION —
Rear Internal Gear, Forward Clutch Hub and Overrun
Clutch Hub

e Check rubbing surfaces for wear or damage.

NOATD151501

AT-298



REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Cluteh Hub and Overrun. Clutch Hub (Cont'd). .

Bearings and Forward One-way Clutch I
e Check bearings for deformation and damage.

e Check forward one-way clutch for wear and damage. @l
Forward . .
one-way
clutch MA
R
LG
ASSEMBLY —
1. Install forward one-way clutch on forward clutch. E®
¢ Take care with the direction of forward one-way clutch.
FE

Protrusion
Forwerd one-way

ciutch satazed

AX
2. Install bearing on forward one-way clutch.

Bearing e Apply petroleum jelly to bearing. | U
-
,I’ Forward :

one-way clutch BR

Farward

* ¢lutch hub :
ST
RS
SAT159FA
3. Install thrust washer on rear internal gear.
~ _ : ET
Thrust washar o Apply petroleum jelly to thrust washer.
: " e Align hooks of thrust washer with holes of rear internal
gear. HA
Pawl
SG
Rear
internal
gear EL
SAT160F
4, Install bearing on rear internal gear. - IPX
e Apply petroleum jelly to bearing.
Bearing

Rear internal
gear

SAT1B1FA,

AT-299
961
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and Overrun Clutch Hub (Cont'd)

Rear internal
gear

Forward clutch
hub

AATA2E

. ) AT/ .
Thrust washer i
Rear internal

Forward gear
clutch hub

SAT157F

5.

Install forward clutch hub on rear mternal gear.

Check operation of forward one-way cluich.

Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and unlock-
ing directions,

If not as shown In Hlustration, check installation directlon
of forward one-way clutch.

Install thrust washer and overrun clutch hub.

Apply petroleum jelly to thrust washer.

Align hooks of thrust washer with holes of overrun ciutch
hub.

Align projections of rear mternal gear with holes of over-
run clutch hub.

AT-300



REPAIR FOR COMPONENT PARTS

Output Shaft, Idfer Gear, Reduction Pinion Gear and Bearing Retainer

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer
COMPONENTS —

ldler gear \

Adjusting shim

Idler gear bearing CATF>
Reduction pinion gear
bearing outer race
(108 - 123 , 7
(111 - 125,80 - 90) / : A%
\J
Q Output shaft bearing Q:g
Qutput shaft
\— Seal ring 8 P
Thrust needle bearing

[320-2420-24,14 - 17

SEC. 314

Lock nut Q

[O) 294 - 324 (30 - 33, 217 - 239)

Reduction pinion gear

bearing CaTF
Reduction
p:»

Seal ring ¢34 BT P

\—\— Radial needle bearing )
Snap ring b3¢ [} : Nem {kg-m, ft-to)

* : Select proper thickness.
(P : Apply petroleum jelly.
CaTE>: Apply ATF. SATS57GB |

Bearing retainer

DISASSEMBLY NDATO184

Seal ring Bearing
;/_ ® retainer 1. Remove seal rings from output shaft and bearing retainer.
Q ﬁ (P“
(
mﬁ Output shaft
Seal ring

SAT164F

ERM

LG

EG

BT

RA

SG

EL

AT-301 ocs
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idier Gear, Reduction Pinion Gear and Bearing Retainer (Cont'd}

SAT165F

Snap ring

SAT166F

Suitable drift

retainer

SAT168E]

SAT8E8DC

2. Remove output shaft bearing with screwdrivers.
¢ Always replace bearing with a new one when removed.
¢ Do not damage output shaft.

3. Remove snap ring from bearing retainer.

4. Remove needle bearing from bearing retainer.

5. Remove idler gear hearing inner race from idler gear.

6. Remove idler gear bearing outer race from transmission case.

AT-302



REPAIR FOR COMPONENT PARTS

Output Shaft, Idier Gear, Reduction Pinion Gear and Bearing Retainer (Cont'd)}

SAT170F|

SPD715

Clearance
Seal ring

Output shaft

Bearing
retairer

7. Press out reduction pinion gear bearing inner race from reduc-
tion pinion gear.

@l
MIA
EM
LG
8. Remove reduction pinion gear bearing outer race from trans-
mission case. ‘
EG
FE
AX
INSPECTION
. . . NDATO165 S@
Output Shaft, Idler Gear and Reduction Pinion Gear
e Check shafts for cracks, wear or bending.
e Check gears for wear, chips and cracks. B
§T
RS
Bearing oz BT
¢ Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.
o When replacing taper roller bearing, replace outer and [JA
inner race as a set.
G
EL
[

Seal Ring Clearance
¢ Install new seal rings to output shaft.
« Measure clearance between seal ring and ring groove of out-
put shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
If not within allowable limit, replace output shaft.

NDATO165503

SAT171F

Install new seal rings to bearing retainer.

AT-303 065
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear and Bearing Retainer (Cont'd)

e Measure clearance between seal ring and ring groove of bear-
ing retainer.
Standard clearance:
0.10 - 0.30 mm {0.0039 - 0.0118 in)
Allowable limit:
0.30 mm (0.0118 in)
e If not within allowable limit, repiace bearing retainer.

ASSEMBLY .
1. Press reduction pinion gear bearing inner race on reduction
pinion gear.

KV40100830
(J26082)

2. Install reduction pinion gear bearing outer race on transmis-
sion case.

: 109 - 123 N-m (11.1 - 12.5 kg-m, 80 - 90 fi-Ib)

SAT170F

3. Press idler gear bearing inner race on idler gear.

Drift

KV40100630
(J26052)

4. Install idler gear bearing outer race on transmission case. .

ST30720000
(/25405 and J34331)

SATI75FC

AT-304



REPAIR FOR COMPONENT PARTS

Output Shaft, Idier Gear, Reduction Pinion Gear and Bearing Retainer (Cont'd)

5. Press output shaft bearing on output shaft.

SATB63D ﬂ;.@

6. Press needle bearing on bearing retainer.
Suitable EG

drift

SAT176F
7. Install snap ring to bearing retainer.
SU
Shap ring R
Bearing retainer
§T
RS
SAT166F

8. After packing ring grooves with petroleum jelly, carefully install Eli
new seal rings on output shaft and bearing retainer. =

Bearing
retainer

[HA
SG
ElL
SAT164F
e Roll paper around seal rings to prevent seal rings from [[j{
Paper spreading.
Tape
Bearing

retainer

Output shaft

SAT179F

AT-305
967
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Band Servo Piston Assembly

REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

COMPONENTS

NDATO167

Lock nut

SEC. TS/M

Anchor end pin gﬁ

M-96(32-37,23-27)

O-ring

Qare
Strut D-ring
Brake band
W * Adjustment is required.
CaTE> : Apply ATF.

{U} i N=m (kg-m, ft-Ib)

<

Servo piston
retainer

/O o
Gasket QS
/D servo piston O/D serva piston retainer

Second servo return spring

Band servo piston stem
Band servo thrust washer
/ Band servo piston
@ D-ring 29 GATED

0/D servo return spring

Spring retainer
E-rin|
o~ )

@.\
QMM-M(?-Z&M-W)-%

AAT283A

1.

! AATET79

2.

SAT093J

O/D serve
pisten

Nylon waste

AATBB(]

DISASSEMBLY

NODATO168

Remove band servo piston fixing bolis.

Apply compressed air to oil hole in transmission case to
remove O/D servo piston retainer and band servo piston
assembly.

Hold band servo piston assembly with a rag or nylon
waste, _

Apply compressed air to oil hole in O/D servo piston retainer
to remove O/D servo piston from retainer.

Hold O/D band servo piston while applying compressed
air.

AT-306



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

4. Remove D-ring from O/D servo piston.

@l
(/© M
D-ring
O/D servo piston

S

AATES1 LC

5. Remove O-rings from O/D servo piston retainer.
Q-ring (Small diameter)
O/D servo EG
piston retainer

FE

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward. S

& @
?&2?2.:3‘5‘% ST

Band servo
piston assembly HS

SAT293D

7. Place piston stem end on a wooden block. While pushing _
servo piston spring retainer down, remove E-ring. Br

Spring
retainer

8G

EL

SAT294D

8. Remove O/D servo return spring, band servo thrust washer [

Et“a“nf servo and band servo piston stem from band servo piston.

Spring - @\
retainer \ Band servo
thrust washer
@ Band servo piston
% 0/D servo

return spring AATES3

AT-307 969
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REPAIR FOR COMPONENT PARTS

Band Servo Pistonn Assembly (Cont'd)

0-ring
(Small diameter) 639

Servo piston
retainer

Q-ring

(Large diameter) §2¢

SAT296DA

SAT297D)

Q/D servo return spring
2nd serve

AATB84

SAT287D)

9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION
Pistons, Retainers and Piston Stem —
e Check frictional surfaces for abnormal wear or damage.

NDATO159

Return Springs
e Check for deformation or damage.
e Measure free length and outer diameter.
inspection standard:
Refer to SDS, AT-340.

NDATO1659502

ASSEMBLY

1. Install D-rings to servo piston retainer.

¢ Apply ATF to D-rings.

e Pay attention to position of each O-ring.

NDATO170

AT-308



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

Band servo
stem

Spring
retairer Band servo
thrust washer

Band servo piston

OID servo
return spring AATESS

Spring
retainer

SAT301D

O-ring

S ist
reetzﬁel:ls en {Small diemeter) €29 (ATE)

:' O-ring
[Large diameter) @

SAT296DA

SAT303D

D-ring
O/D servo piston

AATBB1

2.

3.

6.

Install band servo piston stem, band servo thrust washer, O/D
servo return spring and spring retainer to band servo piston.

@l
A
EM

LG

Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring. B¢

FE

AX

install O-rings to servo piston retainer.
Apply ATF to O-rings. Sy
Pay attention to position of each O-ring.
BIR
ST

RS

Install band servo piston assembly to servo piston retainer by BT
pushing it inward.

A
SC
EL

Install D-ring to O/D servo piston. IDX
Apply.ATF to D-ring.

AT-309 971
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

Q-ring {Small diameter)

O/D servo
piston retainer

O/D servo
piston retainer

/D servo
piston

AATS86

/\ Second servo
return spring

Apply ATF. Band serve
3 ~_ piston assembly

SAT865H

Y

Apply ATF.

piston assembly ~/_/

= s

AAT885

oD servg
piston retainer | s
AATE79

7.

B.

Install O-rings to O/D servo piston retainer.
Apply ATF to O-rings.
Pay attention to position of each O-ring.

Instail O/D servo piston to O/D servo piston retainer.

Install band servo piston assembly and 2nd servo return spring
to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

10. Install O/D servo piston assembly to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

11. Install O/D servo piston retainer to transmission case.

[ : 20 - 24 N-m (2 - 2.4 kg-m, 14 - 17 ft-Ib)

AT-310



REPAIR FOR COMPONENT PARTS

Final Drive
Final Drive
COMPONENTS I
SEC. 381 -
Pinion mate gear
Pinion mate thrust washer :UJ 13 - 127 N'm M]A
{11.5 - 13.0 kg-m, 83 - 94 ft-Ib)
Pinion mate shaft
Lock pin @ M
Side gear L@
Side gear thrust washer &
g -

Differential side @ &
bearing (=)

Speedometer drive gear

Differential case

Differential side bearing adjusting shim

Ditferential side bearing

E.%

* . Select proper thickness.

CaTE>: Apply ATF.
SU

SAT452HB

SMT5058

ST33051001 ST33067000

(J22888-D)

St

RS

DISASSEMBLY
. NDATOI7Z T
1. Remove final gear.

[FIA
&G
EE

2. Press out differential side bearings. )4
« Be careful not to mix up the right and left bearings.

AT-311 073
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont'd)

KV38105450
(J34286)

SATO10FB

SAT313D

Kv32101000
(J25689-A)

SATI04D

3. Remove differential side bearing outer race, and side bearing
adjusting shim from transmission case,

4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.

INSPECTION :
Gear, Washer, Shaft and Case NOATO13501

o Check mating surfaces of differential case, side gears and
pinion mate gears.

e Check washers for wear.

NDATO173

AT-312



REPAIR FOR COMPONENT PARTS

Final Drive (Cont'd}

Bearings :
. . NDATO173502
e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear. @l
e When replacing taper roller bearing, replace outer and
inner race as a set.
MIA
EM
SPD715 LG
a ASSEMBLY NDATO174
1. Attach side gear thrust washers to side gears, then install pin- EC

ion mate thrust washers and pinion mate gears in place.

FE

SMT839

2. Insert pinion mate shaft.
e When inserting, be careful not to damage pinion mate SU
thrust washers.

RS

“SMT087A

D 3. Measure clearance between side gear and differential case BT
1% gauge with washers following the procedure below:

.a. Set Tool and dial indicator on side gear.
(J39713) MA
SG
EL
AATTE2
b. Move side gear up and down to measure dial indicator deflec- {D}{
tion. Always measure indicator deflection on both side gears.
Clearance between side gear and differential case with
washer:
0.1 - 0.2 mm (0.004 - 0.008 in)
SMTB11A

AT-313 | -



Final Drive (Cont'd)

REPAIR FOR COMPONENT PARTS

c. If not within specification, adjust clearance by changing thick-
ness of differential side gear thrust washers.
Differential side gear thrust washers:
Refer to SDS, AT-337.

Kv32101000
(J25689-A)

4. Install lock pin.
¢ Make sure that lock pin is flush with case.

SMTE99B|

5. Install speedometer drive gear on differential case.

¢ Align the projection of speedometer drive gear with the
groove of differential case.

SAT313D

6. Press on differential side bearings.

ST33230000
{J25805-01)

AATEE3

7. Install final gear and tighten fixing bolts in a crisscross pattern.

976

: 113 - 127 N-m (11.5 - 13.0 kg-m, 83 - 94 ft-Ib)

SATS46F

AT-314



ASSEMBLY

Assembly (1)
Converter housing side Assembly (1)
ST33400001 . S . Lo WDATO175
: 1. Install differential side oil seals on transmission case and con-
verter housing. &l
WA
B
SAT181FB LG
Transmission case side
EC
FE

SAT182F
ez . 2. Install parking actuator support to transmission case.
;{/ IL_//\ &J ) \ e Pay attention to direction of parking actuator support. SU
Y Z@ iy ]7 w\o \\/\
o= 2
\ @ﬂ:@:?%_i | Inside BR=
T T n"\l_ﬂ\ﬂ ":
Parking actuatorM / ' ST
support e S
' ! Qutside
RS
% % SAT183F

3. Install parking pawl on transimission case and fix it with park- BT
ing shaft.
4. Install return spring.

HA
SC

EL

Adjustment (1) NDATG176 ﬂ@x
DIFFERENTIAL SIDE BEARING PRELOAD I

1. Install differential side bearing outer race without adjusting
shim oh transmission case.

2. Install differential side bearing outer race on converter housing.

SATB70D)

AT-315 o77



978

Adjustment (1) (Cont'd)

ASSEMBLY

SAT008F

Dial indicator

bz

Wooden block

AATBES)

KV38105450
(J34286)

=)
o,

5
.

SATO10FB

- Prefoad adapter
KV38107700

Preload gauge -

EAT188FD

oW

@~

10.
1.

12,

13.

14.

Place final drive assembiy on transmission case.

Install transmission case on converter housing. Tighten trans-
mission case fixing bolts to the specified torque. Refer to AT-
241.

Attach dial indicator on differential case at converter housing
side.
Insert Tool into differential side gear from transmission case
side.
Move Tool up and down and measure dial indicator deflection.
Select proper thickness of differential side bearing adjusting
shim(s).
Suitable shim thickness =
Specified bearing preload
Differential side bearing preload adjusting shim:
Refer to SDS, AT-338.
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Dial indicator deflection +

Remove converter housing from transmission case.
Remove final drive assembly from transmission case.

Remove differential side bearing outer race from transmission
case.

Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.

Reinstall converter housing on transmission case and tighten
transmission case fixing bolts to the specified torque. Refer to
AT-241,

Insert Tool and measure turning torque of final drive assembly.

Turn final drive assembly in both directions several times
to seat bearing rollers correctly.
Turning torque of final drive assembly (New bearing):
0.78 - 1.37 N-m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-Ib)
When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torque is close to the specified range.

AT-316



ASSEMBLY

Adjustment {1) (Cont'd}

Transmission

case

pinion
gear

Reduction

SAT332DA

Reduction
pinion
gear

SAT333DA]

F{eductlon plnlon gear —_-

4—\\\
SAT334DA

Depth gauge\

Straigntedge: i

SAT336DA

REDUCTION PINION GEAR BEARING PRELOAD
1.

2.

NDATOI76802

Remove transmission case and final drive assembly from con-

verter housing.

Select proper thickness of reduction pinion gear bearing

adjusting shim using the following procedures.
Place reduction pinion gear on transmission case as shown.

Place idler gear bearing on transmission case.
Measure dimensions “B” “C” and “D” and calculate dimension

ilA” .
A=D-(B+C)

“A”: Distance between the surface of idler gear hear-
ing inner race and the adjusting shim mating surface

of reduction pinion gear.

Measure dimension “B" between the end of reduction pinion

gear and the surface of transmission case.
Measure dimension “B” in at least two places.

Measure dimension “C” between the surface of idler gear bear- BT

ing inner race and the surface of transmission case.
Measure dimension “C” in at least iwo places.

A

SG

EL

Measure dimension “D” between the end of reduction pinion 33
gear and the adjusting shim mating surface of reduction pin-

ion gear.

Measure dimension “D” in at least two places.

Calculate dimension “A”.
A=D- (B +C)

AT-317
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Adjustment (1) (Cont’d}

ASSEMBLY

idler gear

SAT337D)

Reduction pinion gear

S$T35271000
{426091)

SAT189F

131275000
ldler gear f ST3

G
{
B
=== 2
_ ‘;‘ 6—75—;\\ —
SAT120FA

d. Measure dimension “E” between the end of idler gear and the
idler gear bearing inner race mating surface of idler gear.

s Measure dimension “E” in at least two places.

e. Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A ~ E - 0.5 mm (0.020 in)*
(* ... Bearing preload)
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-339.

3. Install reduction gear and reduction gear bearing adjusting
shim selected in step 2-e on transmission case.

4. Press idler gear bearing inner race on idler gear.

5. Press idler gear on reduction gear.

o Press idler gear until idler gear fully contacts adjusting
shim.

6. Tighten idler gear lock nut to the specified torque. Refer to AT-
301.

e Lock idler gear with parking pawl when tightening lock
nut.

7. Measure turning torque of reduction pinion gear.

¢ When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing roll-
ers correctly.

Turning torque of reduction pinion gear:
0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-Ib)

e If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

AT-318



ASSEMBLY

Adjustment (1) (Cont'd)

Unit : mm (in}

SAT699D
Side cover
—Jﬁ T‘
o B |A
— \Transmission
case
)
SAT341D

" SATO035F

8. After properly adjusting turning torque, clinch idler gear lock

nut as shown.

OUTPUT SHAFT END PLAY

2,

3.

Measure clearance between side cover
output shaft bearing.

EM

LC

NDATD{ 76503

and the end of the EC

Select proper thickness of adjusting shim so that clearance is

within specifications.

Install bearing retainer for output shaft.

FE

Sl

BR

ST

RS

Install output shaft thrust needle bearing on bearing retainer. BT

install output shaft on transmission case.

AT-319

HA

S ¢

EL
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Adjustment (1) (Cont'd)

ASSEMBLY

Gauge

SAT374F

(3] %)

B

[©

/
[

SAT375F

e Ho—::: c
TN = R
Z 0
%

Y

{

SAT440D

sealant

Locking

SAT442D]

Assembly (2)
1.

Measure dimensions “¢,” and “¢,” at side cover and then cal-

culate dimension “A”,

Measure dimension “£,” and “¢,” in at least two places.
“A”: Distance between transmission case fitting sur-
face and adjusting shim mating surface.

A=¢,-4¢, :
£,: Height of gauge

Measure dimensions “¢,” and “¢;" and then calculate dimen-
sion “B”.
Measure “¢,” and “£,” in at least two places.

“B”: Distance between the end of output shaft bearing

outer race and the side cover fitting surface of trans-

mission case.

B = 32 - ‘63
£,: Helght of gauge

Select proper thickness of adjusting shim so that output shaft
end play (clearance between side cover and output shaft bear-
ing) is within specifications.
Output shaft end play (A — B):
0-0.15 mm (0 - 0.0059 in)
Output shaft end play adjusting shims:
Refer to SDS, AT-340.
Install adjusting shim on output shaft bearing.

Apply locking sealant {Loctite #518) to transmission case as
shown in illustration.

Set side cover on transmission case.
Apply locking sealant to the mating surface of transmis-
sion case.

AT-320



ASSEMBLY

Assembly (2) (Cont'd}

Biack side
Needie bearing I
) éT}g

SATO33F

Forward clutch

SAT194F

o

7.

Tighten side cover fixing bolts to specified torque.

: 3.0 - 3.4 N-m (0.31 - 0.35 kg-m, 26.9 - 30.4 in-Ib)
Do not mix bolts A and B. _
Always replace bolis A as they are self-sealing bolts.

Remove paper rolled around bearing retainer.
Install thrust washer on bearing retainer.
Apply petroleum jelly to thrust washer.

Install forward clutch assembly.

@l

WA

ER

LG

EG

FE

Align teeth of low & reverse brake drive plates before SU

installing.

Make sure that bearing retainer seal rings are not spread.
If forward clutch assembly is correctly seated, peinis 1
and 2 are at almost same level.

Install thrust needle bearing on bearing retainer.
Apply petroleum jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

- AT-321

ST

RS

BT

HA

8G

EL

983



~ Assembly (2) (Cont'd)

984

ASSEMBLY

Cverrun clutch hub

SATO30F

Rear internal gear

Forward clutch
hub SAT198F

SAT199F
Needle bearing ,:,_L{I_:I
Rear planetary i .
carrier ; Black side
‘.l&\\.\‘j-’_‘l!\-\ .
Needle bearing L
s T=
SATO28F)

1.

Install overrun clutch hub.
Apply petroleum |elly to thrust washers.
Align teeth of overrun clutch drive plates before installing.

Hold forward clutch hub and turn rear internal gear.

Check overrun clutch hub for correct directions of lock and
unfock.

if not shown as illustrated, check installed direction of
forward one-way clutch.

. Install forward clutch hub and rear internal gear assembly.

Align teeth of forward clutch drive plates before installing.

Check that three hooks of thrust washer are correctly
aligned after installing.

Instail rear planetary carrier assembly and rear sun gear
according to the following procedures.

Install needle bearings on rear planetary carrier.
Apply petroleum jelly to needie bearings.
Pay atitention to direction of needie bearings.
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ASSEMBLY
Assembly (2} (Cont'd)

n b. Install rear sun gear on rear planetary carrier.
ar - - .
e Pay attention to direction of rear sun gear.

Take care of its direction. [ ]
@l
Aear planetary carrier

WA
EM

SATOZ27F L@

¢. Install rear planetary carrier on transmission case.

'EC
FE

SATO26F

Front plansta 12. Install thrust needle bearing on front planetary carrier, then

carrierp i install them together on transmission case. S|
e Apply petroleum jelly to thrust needle hearing.
Black side e Pay attention to direction of thrust needle bearing. BR
animin!2k

. 8T
!Needle bearing RS

SAT3BOF

13. Install low and reverse brake piston according to the following BT

¢ . i;‘::\;{”;’:;a@ procedures.
\ 3 v a. Set and align return springs to transmission case gutters as
y @ ‘ shown in illustration. KA
o e
0 (& §C
O\l
N A EL
| SAT322F
b. Set and align piston with retainer. [

SAT323F
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ASSEMBLY
Assembly (2) (Cont'd)

¢. Install piston and retainer assembly on the transmission case.

;;Wmﬁ ¢ Align bracket to specified gutter as indicated in lllustra-
. ﬁ/@ﬁu%_‘_%isgmbg ﬁk(\ ﬂ tion.

e i
L7
Insert this point
first

7 [EESY P
Bracket v

A

Band serve
piston stem

SAT324F

d. Check that each protrusion of piston is correctly set to corre-
sponding return spring as follows.

e Push piston and retainer assembly evenly and confirm
they move smoothly.

e If they can not move smoothly, remove piston and retainer
assembly and align return spring correctly as instructed
in step “a”.

) ,
e
Ny O
\&m
Piston and retainer ?.r R

assembly SATa25F

— KV31102400 e. Push down piston and retainer assembly and install snap ring.
(J34285 and

%} J34285-67)

Piston and retainer

\ D
o = Snap i {1
assembly AN | SAT326FB

F:D:;tary Low one-way clutch
plal

14. Install low one-way clutch to front planetary carrier by tumning
carrier in the direction of the arrow shown.

SAT206F
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ASSEMBLY
Assembly (2) (Cont'd)}

15. Install shap ring with screwdriver.
e Forward clutch and bearing must be correctly installed for
snap ring to fit into groove of transmission case.

MA
ERM

LG

16. Install needie bearing on transmission case.

. I
Needle bea""g\@A == e Apply petroleum jelly to needle bearing. BC
5= ¢ Pay attention to direction of needle bearing.

FE
SATO20F M
] 17. Install bearing race, needle bearing and high clutch hub on
Needlo beari e Apply petroleum jelly to needle bearing.
sece Ba""g\@ B S e Pay attention to direction of needle bearing. &R
Front sun gear =
ST
Bearing race
RS
SATD19F

18. Install needle bearing and high clutch drum on high ciutch hub. T-

High clutch drum (A
Needle bearing L '
. i 86
igh clutch hub
EL
SATO18F
19. Instail needle bearing on high clutch drum. B3

e Apply petroleum jelly to needle bearing.
¢ Pay attention to direction of needle bearing.

D
Needle bearing
‘EIZWIIE

SATO17F]
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Assembly (2} (Cont'd)

ASSEMBLY

ii Reverse clutch

SATO16F]

Input shaft assembly

SATO15F

Cil pump

Gasket

bea

High clutch drum
Reverse clutch drum

Needle

‘ % ? =—/-.Bearing race

Firg

SAT213F

20. Remove paper rolled around input shaft.
21. Install input shaft assembly in reverse clutch.

e Align teeth of reverse clutch drive plates before installing.

22. Install reverse clutch assembly on transmission case.

¢ Align teeth of high clutch drive plates before installing.

Adjustment (2) o
Whien any parts listed below are replaced, adjust total end play and
reverse clutch end play.

Reverse cluich end

Part name Total end play

play
Transmission case [ [
Qverrun clutch hub * *
L ] »

Rear internal gear

Rear planetary carrier

Rear sun gear

Front planetary carrier

Front sun gear

High clutch hub

High clutch drum

Qil pump cover

Reverse clutch drum

TOTAL END PLAY
1. Adjust total end play “T,”.

NDATG178501

AT-326



ASSEMBLY
Adjustment (2} (Cont’d)

Lock a. With original bearing race installed, place Tool onto oil pump.

_ The long ends of legs should be placed firmiy on machined
surface of oil pump assembly. The gauging cylinder should rest ]
on top of bearing race. Lock gauging cylinder in place with set

Bear J?' screw.
earing rce Gauging M]A
ylinder

EM

ail pump
SAT214FB LG

b. Install gauging plunger into cylinder.

EG
FE

Gauging plunger
(J34291-25}

SAT215FA

c. With needle bearing installed on high clutch drum, place Tool
Reverse clutch | | legs on machined surface of transmission case (with gasket). §U

drum Then allow plunger to rest on needle bearing.
d. Measure gap between cylinder and piunger. This measure-
‘ ment should give exact total end play. BR
;‘r'g':n elutch L7, = [P Total end play “T,":
: 0.25 - 0.55 mm (0.0098 - 0.0217 in) T
e If end play is out of specification, decrease or increase thick-
) | ness of bearing race as necessary.
Gasket Available bearing race for adjusting total end play: B
SAT216F Refer to SDS, AT-341.
of pump 2.  Adjust reverse clutch drum end play “T.”. BT
Gasket Thrust washer ™
A

g SC

Reverse clutch drum EL

SAT218F]

a. Place Tool on machined surface of transmission case (with DX
gasket). Then allow gauging cylinder to rest on reverse clutch
drum. Lock cylinder in place with set screw.

SAT219FA
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Adjustment (2) (Cont'd)

ASSEMBLY

Gauging plunger
(J34290-6)

SAT314F

SAT196F

@/Bearing race
©/—Tnmst washer

SATO13F

Ol pump
assembly

SATO12F

b. Install gauging plunger into cylinder.

c. With original thrust washer installed on oil pump, place Tool
fegs onto machined surface of oil pump assembly. Then allow
plunger to rest on thrust washer.

d. Measure gap between cylinder and plunger with feeler gauge.
This measurement should give exact reverse clutch drum end
play.

Reverse clutch drum end play “T,”:
0.55 - 0.80 mm (0.0217 - 0.0354 in)

e If end play is out of specification, decrease or increase thick-
ness of thrust washer as necessary.

Available thrust washer for adjusting reverse clutch
drum end play:
Refer to SDS, AT-341.

Assembly (3) —

1. Install anchor end pin and lock nut on transmission case.

2. Place brake band on outside of reverse clutch drum. Tighten
anchor end pin just enough so that brake band is evenly fitted
on reverse clutch drum.

3. Place bearing race selected in total end play adjustment step
on oil pump cover.

e Apply petroleum jelly to bearing race.

4. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.

s Apply petroleum jelly to thrust washer.

5. Install oil pump assembly, baffle piate and gasket on fransmis-
sion case.

6. Tighten oil pump fixing belts to the specified torque.
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ASSEMBLY
Assembly (3) {(Cont'd}

7. Install O-ring to input shaft.
e Apply ATF to O-ring.
@l
WA
M
LG
8. Adjust brake band.
a. Tighten anchor end pin to the specified forgue. EC
Anchor end pin:
:3.9-59 N-m (0.4 - 0.6 kg-m, 35 - 52 in-Ib}
b. Back off anchor end pin two and a half turns. FE
¢. While holding anchor end pin, tighten lock nut.
Lock nut: AT
[J:31-36 N-m (3.2 - 3.7 kg-m, 23 - 27 ft-lb)
AX
9. Apply compressed air to oil holes of transmission case and
check operation of brake band. IS
BR
ST
RS
10. Instalf finai drive assembly on transmission case. BT
it [H}A
5 "‘\‘;; _- =0 o i ;
ot SC
ELL
SAT228F
11. Install oil tube on converter housing. B3
SAT230FA)

AT-329
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ASSEMBLY
Assembly (3) (Cont'd}

12. Install O-ring on differential oil port of tfransmission case.

13. Install converter housing on transmission case.

e Apply locking sealant (Loctite #518) to mating surface of
converter housing.

8 (03I R Locking
sealant

1.5 {0.059) dia, Unit: mm (in}
4 (0.16)
SAT3I71H

SATOCSF

14. Install accumulator piston.

Servo release ~ N-D accumulator a. Check contact surface of accumulator piston for damage.
accumulator piston piston

Contact

surface SAT406DA

b. Install O-rings on accumulator piston.
e Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-335.

N-D accumulator

piston
Servo release L
accumylator
pistan

SAT236FA
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ASSEMBLY
Assembly (3) (Cont'd)

c. Install accumulator pistons and return springs on transmission

%/ Return :;Eumulator @ case.
¥ spring piston = e Apply ATF to inner surface of transmission case. @l
=) Servo reieaseR S Return springs:
T accumulator Return :
) Piton spring - Refer to SDS, AT-335. MA
/f‘;:_ Sl "f;_%%_@ N ‘*]k )
N o I G > 3 [
ceIh | —;jq\%i_ B
N rer v
‘*'\\\k%ﬁ@rm/ R e V!
B ' T T LG
o ® 15. Install lip seals for band servo oil holes on transmission case.
'(jppf:jfs ) Ta B e Apply petroleum jelly to lip seals. EC
FE

16. Install L & R oil tube and oil sleeve.

:5-7 N-m (0.5 - 0.7 kg-m, 43 - 61 in-lb) s

BR

8T

L & R oii tube RS
SAT862HA

17. Install control valve assembly. BT

a. Insert manual valve into control valve assembly.
e Apply ATF to manual valve.

oY
el HA
7
% |
Manual valve EL
SATOO5F|
= \J ] / b. Set manual shaft in Neutral position. B
= c. Install control valve assembly on transmission case while
Manyal valve aligning manual valve with manual plate.

Y

SAT094J
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Assembly (3} (Cont'd)

ASSEMBLY

Stopper ring

D S5bolts § = 40 (1.57)
® 6bolts ¢ = 33 (1.30)
® 2bolts ¢ = 43.5(1.713)

A
Terminal>\J ':Jll
/ « body '
SAT416D
Unit: mm {in)

SATO04F

SATOO3F]

—~ Control cable

/ \«*‘@

d.

e.

f.

Pass solenoid hamess through transmission case and install
terminal body on transmission case by pushing it.

Install stopper ring to terminal body.

Tighten bolts |, X and e.

Bolt length, number and location:

Bolt I X .
“pm . 40.0 33.0 43.5

Bolt length *¢” B o mm (in) (1575) | (1.200) | (1.713)

Nurnber of bolts 3 6 2

18. Install oil pan.

a. Attach a magnet to cil pan. _

b. Install new oil pan gasket on transmission case.

¢. [nstall oil pan on transmission case.

s Always replace oil pan bolts as they are self-sealing bolts.

e Tighten four bolts in a criss-cross pattern to prevent dis-
location of gasket.

d. Tighten oil pan bolts and drain plug to the specified torque.
Refer to AT-241.

19. 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.
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ASSEMBLY
Assembly (3) (Cont'd)}

Fin 4 mm (0.16 in) dia. d. Use a 4 mm (0.16 in} pin for this adjustment.
i. Insert the pin straight into the manual shaft adjustment hole.

ii. Rotate park/neutral position (PNP) switch until the pin can also €l
be inserted straight into hole in park/neutral position (PNP)

switch. m
a. Tighten park/neutral position (PNP) switch fixing bolts. Refer to
7 AT-241.
T DLI-8 f.  Remove pin from adjustment hole after adjusting park/neutral g
C\ oy —= position (PNP) switch. :
@ PHNP switch
AATAB9A LG
o 20. Install oil charging pipe and oil cooler tube to transmission
. “‘OII crérrng pipe; Washer case.
- =l 3%
A SN - .
e raag ’
A % /?lf—‘
|5 -
| A Telis
Pz AT iy
// l 7 8 AT
0-ring TX/@ L Oil cooler
Washer % % tube .
SAT411HA M
21. Install torque converter.
a. Pour ATF into torque converter. SU
e Approximately 1 liter (1-1/8 US qt, 7/8 Imp qt) of fluid is
required for a new torque converter. g
e When reusing old torque converter, add the same amount
of fluid as was drained.
ST
RS
SAT428DA

b. Install torque converter while aligning notches of torque con- BT
verter with notches of oil pump.

HA

SG

EL

- ¢. Measure distance “A” to check that torque converter is in D)X
proper position.
Distance A: 14 mm (0.55 in) or more

SAT430D,

AT-333
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

General Specifications

NDATO180

Engine VGE33E
Automatic transaxle model RE4F04A
Automatic transaxie assembly Model code number 80X77
1st 2,785
2nd 1.545
3rd 1.000
Transaxle gear ratic
4th 0.694
Reverse 2272
Final drive 3.789

Recommended fluid

matic Transmission Fluid (Canada)*1

Nissan Matic “D” (Continental U.S. and Alaska) or Genuine Nissan Auto-

Fluid capacity £{US qt, Imp qt}

9.4 {10, 8-1/4)

*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS").

Shift Schedule
VEHICLE SPEED WHEN SHIFTING GEARS THROTTLE POSITION

NDATO18Y

MNDATOIBTSOT

- Vehicle speed km/h (MPH)
Thro:t_le posi Shift pattern
on D, — D, D, D, Ds = D, D, - Ds D, — D, D, > D, 1.1,
56-64(35- | 102- 110 (63 | 165-173 161-169 | 92-100(57- ) 41-49(25- | 56-64 (35 -
Full throttle Comfort 40) - 68) (103-108) | (100 - 105) 62) 30) 40)
36-44(22- | 50-58(31- ; 128-136 (80 | 69-77 (43- | 33-41(21 - ) ) 56 - 64 (35 -
Half throttle Comfort 27 36) - 85) 48) 25) 6-14 {4 - 9) 40)
VEHICLE SPEED WHEN PERFORMING AND RELEASING LOCK-UP _—
Vehicle speed km/h (MPH)
Throttle position Shift pattern QD switch Gear position

Lock-up ON Lock-up OFF

ON D, 95 - 103 (59 - 64) 73 - 81 (45 - 50)
2/8 Comfort
OFF D, 86 - 94 (53 - 58) 83 - 91 (52 - 57)
Stall Revolution
NDATOV82
. Stall revolution
Engine
pm
VG33E 1,800 - 2,200

Line Pressure

NDATG183

Ling pressure kPa (kg/cm?, psi)

Engine speed

rpm [, 2 and 1 positions R position
Idie 500 (5.1, 73) 775 (7.9, 112)
Stall 1,213 (12.46, 176) 1,888 (19.3, 275)

996
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SERVICE DATA AND SPECIFICATIONS (SDS)

Controi Valves

Control Valves

NDATG184
CONTROL VALVE AND PLUG RETURN SPRINGS oo G
Unit: mm (in}
item
Parts
Part No. Free length Cuter diameter L
18 | Pilot valve spring 31742-80L05 36.0 (1.417} 8.1 (0.319) EM
8 | 1-2 accumuiator valve spring. 31742-80L.06 20.5 (0.807) 7.0 {0.276)
21 | 1-2 accumulator piston spring 31742-80L07 49,25 (1.9390) 19.6 {0.772) IL@
Upper body 25 | 1st reducing valve spring 31742-80L08 27.0 (1.083) 7.0 (0.276)
18 | Overrun cluich reducing valve spring 31742-80L09 37.5 (1.476) 6.9 (0.272) E@
11 | Terque converter relief valve spring . 31742-20L17 31.0 {1.220) 9.0 {0.354}
4 | Torque converter clutch control valve 31742-80L11 39.5 (1.555) 11.0 {0.433) FE
17 | Pressure regulator valve spring 31742-80L01 45.0 (1.772) 15.0 (0.591)
22 | Overrun clutch control valve spring 31762-80L00 21.7 {0.854) 7.0 {0.276)
26 | Accumulator control valve spring 31742-80L02 22.0 (0.866) 6.5 (0.256)
31 | Shift valve A spring 31762-80L00 21.7 {0.854) 7.0 (0.276) A
Lower body 12 | Shift valve B spring 31762-80L00 21.7 (0.854) 7.0 (0.276)
7 31742-80L03 30.5 {1.201) 9.8 (0.386)
Pressure modifler valve spring §U
3 ' 31742-80L04 32.0 (1.260) 69 (0.272)
14 | Plug spring 31742-80L00 17.0 (0.669) 10.7 (0.421) R
— | Oil cooler relief valve spring 31742-80L12 17.02 (0.670) 8.0 (0.315)
Accumulator ST
NDATOF8S
O-RING
Uni i)
RS
Accumulator Inner diameter Inner diameter
(Small) (Large)
Servo release accumulator 26.9 (1.058) 44.2 (1.740) T
N-D accumulator 34.6 (1.362) 39.4 (1.551}
Al
RETURN SPRING
. NDATD?EE:SOZ
Unit: mm (in)
Accumulator Free length Quter diameter SG
Servo release accumulator 52.5 (2.067) 20.4 (0.803)
N-D accumulator 43.5 (1.713) 28.0 (1.102} EL
DX
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SERVICE DATA AND SPECIFICATIONS (SDS)

Clutch and Brakes

Clutch and Brakes

NDATO1586
REVERSE CLUTCH
NDATO186801
Number of drive plates 2
Number of driven plates 2
Standard 1.6 (0.063)
Drive plate thickness mm (in)
Aliowable limit 1.4 {0.055}
Standard 0.5 - 0.8 (¢.020 - 0.031)
Clearance mm (in}
Allowable limit 1.2 (0.047)
Thickness mm (in) Part humber
6.6 (0.260) 31537-80L00
6.8 (0.268) 31537-80L01
Thickness of retaining plates 7.0 (0.276} 31537-80L02
7.2 (0.283) 31537-80L03
7.4 (0.291) 31537-80L04
7.6 (0.299) 31537-80L05
7.8 (0.307) 31537-80L06
HIGH CLUTCH
NDATQ186502
Numbér of drive plates 4
Number of driven plates 6+1
Standard 1.6 (0.063)
Drive plate thickness mm (in}
Allowable limit 1.4 (0.055)
Standard 1.8 -2.2{0.071 - 0.087)
Clearance mm (in)
Allowable limit 3.0 (0.118)
Thickness mm (in} Part number
3.0{0.118) 31537-80L19
Thickness of retaining plates 3.2 (0.126) 31537-80L20
. 3.4 (0.134) 31537-80L21
3.6 (0.142) 31537-80L22
3.8 (0.150) 31537-80L23
FORWARD CLUTCH
NOATO 186303
Number of drive plates 8
Number of driven plates [
Standard 1.6 {0.063)
Drive plate thickness mm (in)
Allowable fimit 1.4 (0.055)

Standard

0.45 - 0.85 (0.0177 - 0.0335)

Clearance mm {in)
Allowable limit

2.05 (0.0807)

Thickness of retaining plates

Thickness mm (in)

Part number

3.2 (0.126)
3.4 {0.134)
3.6 (0.142)
3.8 (0.150)
4.0 (0.157)
4.2 (0.165)
4.4 {0.173)

31537-80L18
31537-80L17
31537-80L12
31537-80L13
31537-80L14
31537-80L15
31537-80L16
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SERVICE DATA AND SPECIFICATIONS (SDS)

Clutch and Brakes (Cont'd}

OVERRUN CLUTCH
NDATO186504
Number of drive plates 3 @ﬂ
Number of driven plates 5
Standard 1.6 (0.063) |
Drive plate thickness mm (in} MA
Allowable limit 1.4 (0.055)
Standard 0.7 - 1.1 {0.028 - 0.043) =W
Clearance mm (in)
Allowable limit 1.7 {0.067)
Thickness mm (in} Part number LG
3.0 (0.118) : 31537-80L07
Thickness of retaining plates 3.2 (0.126) 31537-80L08
3.4 (0.134) 31537-80L09 EG
3.6 (0.142) 31537-80L10
3.8 (0.150} 31537-80L11
FE
LOW & REVERSE BRAKE
B NDATO156505
Number of drive plates 7
Number of driven plates 7
Standard 1.8 (0.071) M
Drive plate thickness mm (in)
Allowable limit 1.6 {0.063)
Standard 1.7 - 2.1 (0.067 - 0.083) SU
Clearance mm {in) 1
Allowable limit 3.5 (0.138)
Thickness mm (in) Part number H
2.0 (0.079) 31667-80L00
2.2 (0.087) 31667-80L01
2.4 (0.094 31667-80L02
Thickness of retaining plates . 26 {g?gzg 31667-gngS ST
2.8 (0.110} 31667-80L04
3.0 (0.118} 31667-80L05 -
3.2 (0.126) 31667-80L06 RS
3.4 (0.134) 31667-80L07
BRAKE BAND BY
NDATD186506
Anchor end pin tightening torque N-m (kg-m, in-b}) 39-59(04-0.6, 35-52)
Number of returning revolutions for anchor end pin 25 MA
Lock nut tightening torque  N-m (kg-m, ft-lb) 31-36(3.2-37,23-27)
Final Drive
NDATD187
DIFFERENTIAL SIDE GEAR CLEARANCE
NOAT0187801 EL
Clearance between side gear and differential case with washer mm (in) 0.1 - 0.2 (0.004 - 0.008}
DIFFERENTIAL SIDE GEAR THRUST WASHERS oo DK
Thickness mm {in) Part number
0.75 (0.0295) 38424-81X00
0.80 (0.0315) 38424-81X01
0.85 (0.0335) . 38424-81X02
0.90 (0.0354) 38424-81x03
0.95 (0.0374) 38424-81X04
AT-337
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SERVICE DATA AND SPECIFICATIONS (SDS)
Final Drive (Cont'd}

DIFFERENTIAL SIDE BEARING PRELOAD ADJUSTING SHIMS s
Thickness mm {in} Part number
0.48 (0.0189) _ 31438-80X00
0.52 {0.0205) 31438-80X01
0.56 (0.0220} 31438-80X02
0.60 (0.0236} 31438-80X03
0.64 (0.0252) 31438-80X04
0.68 (0.0268) 31438-80X05
0.72 (0.0283) 31438-80X06
0.76 (0.0299) 31438-80X07
0.80 (0.0315) 31438-80X08
0.84 (0.0331) 31438-80X09
0.88 (0.0346) 31438-80X10
0.92 (0.0362) 31438-80X 11
BEARING PRELOAD
NDATO187504
Differential side bearing preload mm (in} 0.05 - 0.09 (0.0020 - 0.0035)
TURNING TORQUE
NDATDIB7505
Tuming torque of final drive assembly N-m (kg-cm, in-lb) 0.78 - 1.37 (8.0 - 14.0, 6.9 - 12.2)
CLUTCH AND BRAKE RETURN SPRINGS
NDATO187506
Unit: mm (in)
Pans Free length Quter diameter
Forward clutch ’
{Overrun clutch) 21.4 {0.843) 10.3 (0.406)
(22 pcs)
High clutch .
(12 pos) 22.5 {0.886) 10.8 {0.425)
Low & reverse brake
(24 pos) 24.1 (0.948) 6.6 (0.260)

Planetary Carrier and Oil Pump

NDATD188

PLANETARY CARRIER
NDATO188S01
Clearance between planetary carrier and Standard 020 - 0.70 (0.0079 - 0.0276)
pinion washer mm (in) Allowable limit 0.80 (0.0315)
AT-338
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SERVICE DATA AND SPECIFICATIONS (SDS)

Planetary Carrier and Qif Pump (Cont'd}

OIL PUMP
NDATO188502
Cil pump side clearance mm {in} 0.030 - 0.050 (0.0012 - 0.0020) @ﬁ
Inner gear
Thicknese mm {in} Part number Mﬁk
11.99 - 12.0 {0.4720 - 0.4724) 31346-80L00
11.98 - 11.99 (0.4717 - 0.4720) 31346-80L01
11.97 - 11.98 (0.4713 - 0.4717) 31346-80L02 EM
Thickness of inner gears and outer gears -
Quter gaar
Thickness mm (in) Part number L@
11.99 - 12.0 (0.4720 - 0.4724) 31347-801L00
11.98 - 11.89 {0.4717 - 0.4720} 31347-80L01
11.97 - 11.98 (0.4713 - 0.4717) 31347-30L02 EG
Clearance between oif pump hous- Standard 0.111 - 0.181 {0.0044 - 0.0071)
ing and outer gear mm (in} Allawable limit 0.181 (0.0071) HE
Oil pump cover seal ring cleas- Standard 0.1 - 0.25 {0.0039 - 0.0098)
ance mm (in) Allowable limit 0.25 (0.0098)
Input Shaft
pu S a NOATOTES AX
Standard 0.08 - 0.23 (0.0031 - 0.0091)
Input shaft seal ring clearance mm {in}
Allowzable limit 0.23 {0.0091) SU
Reduction Pinion Gear
NDATO150
TURNING TORQUE BR
MNDATO180S07
Turning torque of reduction pinion gear N-m {kg-cm, in-Ib) 0.05 - 0.39 (0.5 - 4.0, 0.43 - 3.47)
ST
REDUCTION PINION GEAR BEARING ADJUSTING SHIMS N
NO. Thickness mm (in) Part number NO. Thickness mm (in} Part number HS
1 5.00 (0.1969) 31439-81X00 39 5.76 (0.2268) 31439-81X69
2 5.02 (0.1976) 31439-81X01 40 5.78 (0.2276) 31439-81X70 BT
3 5.04 (0.1984) 31439-81X02 41 5.80 (0.2283) 31439-81X71
4 5.06 (0.1992) 31439-81X03 42 5.82 (0.2201) 31439-81X72 HIA
5 5.08 (0.2000) 31439-81X04 43 5.84 (0.2299) 31439-81X73
6 5.10 (0.2008) 31439-81X05 44 5.86 {0.2307) 31439-81X74 8C
7 5.12 (C.2016) 31439-81X06 45 5.88 (0.2315) 31435-81X75
8 5.14 (0.2024) 31439.81%07 46 5.90 (0.2323) 31439-81X76 EL
9 5.16 (0.2031) 31439-81X08 47 5.92 (0.2331) 31439-81X77
10 5.18 {0.2039) 31439-81X08 48 5.94 (0.2339) 31439-81X78 )
bl 5.20 (0.2047) 31438-81X10 49 5.96 (0.2346) 31439-81X79
12 5,22 (0.2055) 31439-81X11 50 5.98 (0.2354) 31439-81X80
13 5.24 {0.2063) 31438-81X12 51 6.00 (0.2362) 31439-81X81
14 5.26 (0.2071) 31439-81X13 52 4.50 (0.1772) 31439-83X00
15 5.28 (0.2079) 31439-81X14 53 4.52 {0.1780) 31439-83X01
16 5.30 (0.2087) 31439-81X15 54 4.54 (0.1787) 31439-83X02
17 5.32 (0.2094) 31439-81X16 55 4.56 (0.1795) 31439-83X03
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SERVICE DATA AND SPECIFICATIONS (SDS)

Reduction Pinion Gear (Cont'd)

NO. Thickness mm (in) Part number NO. Thickness mm (in) Part number
18 5.34 (0.2102) 31439-81X17 56 4.58 (0.1803) 31439-83X04
19 5.36 (0.2110) 31439:81X18 57 4.60 (0.1811) 31439-83X05
20 5.38 (0.2118) 31439-81X19 58 4.62 {0.1819) 31439-83X06
21 5.40 (0.21286) 31438-81X20 59 4.64 (0.1827) 31439-83X07
22 5.42 (0.2134) 31439-81X21 60 4.66 (0.1835) 31439-83X08
23 5.44 {0.2142) 31439-81X22 61 4.68 (0.1843) 31439 83X09
24 546 {0.2150) 31439-81X23 62 4.70 (0.1850) 31439 83X10
25 _ 5.48 {0.2157) 31439-81X24 63 4.72 {0.1858) 31439 83X11
256 5.50 (0.2165) 31439-81X46 64 4.74 (0.1866) 31439 83X12
27 552 (0.2173) 31438-81X47 65 4.76 (0.1874) 31439 83X1_3
28 5.54 (0.2181) 31439-81X48 66 4.78 (0.1882) 31439 83X14
29 5.56 (0.2189) 31439-81X49 67 4.80 (0.1890} 31439 83X15
30 5.88 (0.2197) 31439-81X60 68 4.82 (0.1898) 31439 83X16
31 5.60 (0.2205) 31439-81X61 69 4.84 (0.1906) 31439 83X17
32 5.62 (0.2213) 31439-81X62 70 4.86 (0.1913) 31438 83X18
33 5.64 (0.2220) 31438-81X63 71 4.88 (0.1921) 31439 83X19
34 5.66 {0.2228) 31439-81X64 72 4.80 (0.1929) 31439 B3X20
35 5.68 (0.2236) 31439-81X865 73 4.92 (0.1937} 31439 83xX21
36 5.70 (0.2244) 31433-81X66 74 4.94 (0.1945) 31439 83x22
37 5.72 {0.2252) 31439-81X67 75 4.96 (0.1953) 31439 83X23
38 5.74 (0.2260) 31439-81X68 76 4.98 {0.1961) 31439 83X24
Band Servo
RETURN SPRING o
Unit: mm (in)
Return spring Free length Outer diameter
2nd servo return spring 32.5 (1.280) 25.9 (1.020)
OD servo return spring 31.0 {1.220) 21.7 (0.854)

Output Shaft

1002

NDATO?392
SEAL RING CLEARANCE
NDATE192801
Standard 0.10 - 0.25 (0.0039 - 0.0098)
Output shaft seal ring ¢learance mm (in) ‘
Allowable limit 0.25 (0.0098)
END PLAY
NODATO{52802

Output shaft end play mm (in)

0-0.15 (0 - 0.0059)

AT-340



SERVICE DATA AND SPECIFICATIONS (SDS)

Qutput Shaft (Cont'd}
OUTPUT SHAFT ADJUSTING SHIMS
MNDATO192503
Thickness mm (in} Part number @H
0.80 (0.0315) 31438-80X60
0.84 (0.0331) 31438-80X61
0.88 (0.0346) 31438-80X62 MA
0.92 (0.0362) 31438-80X63
0.96 (0.0378) 31438-80X64
1.00 (0.0394) 31438-80X65 EM
1.04 (0.0408} 31438-80X66 . -
1.08 {0.0425) 31438-B0X67
1.12 {0.0441) 31438-80X68
1.16 (0.0457) 31438-80X69 LG
1.20 (0.0472) 31438-80X70
Bearing Retainer e EC
SEAL RING CLEARANCE '
NDATOH93501
Bearing retainer seal ring clearance mm | Standard 0.10 - 0.30 (0.0039 - 0.0118) Fe
(in) Allowable limit 0.30 (0.0118)
AT
Total End Play
NDATDIS84
Total end play mm (in) 0.25 - 0.55 (0.0098 - 0.0217} M
BEARING RACE FOR ADJUSTING TOTAL END PLAY N
Thickness mm {in} Part number SU
0.8 (0.031) 31435-80X00
1.0 {0.039) 31435-80X01
1.2 (0.047) 31435-80X02 BR
1.4 {0.055) 31435-80X03
1.6 {0.063) 31435-80X04
1.8 (0.071) 31435-80X05 8T
2.0 (0.079) 31435-80X06
0.9 (0.035) 31435-80X09
1.1 {0.043) 31435-80X10 as
1.3 (0.051) 31435-80X11
1.5 (0.059) 31435-80X12
1.7 (0.067) 31435-80X13
1.9 (0.075) 31435-80X14 BT
Reverse Clutch End Play
MNDATO185 HA
Reverse clutch end play mm {in) 0.55 - 0.90 {0.0217 - 0.0354)
THRUST WASHERS FOR ADJUSTING REVERSE CLUTCH DRUM END PLAY N 8G
Thickness mm (in) Part number
0.80 (0.0315) 31508-80X13 EJL
0.95 (0.0374) 31508-80X14
1.10 (0.0433) 31508-80X15
1.25 (0.0492) 31508-80X16 [P
1.40 (0.0551) 31508-80X17
1.55 {0.0610} 31508-80X18
1.70 {0.0669} 31508-80X19
1.85 (0.0728} 31508-80%20
Removal and Installation _—
Unit: mm (in}
Distance between end of converter housing and torque converter 14 {0.55)
AT-341
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