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TROUBLE DIAGNOSIS — INDEX

Alphabetical & P No. Index for DTC

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC

NCATO001

NCATODSG

DTC
ltems Reference page
{CONSULT screen terms) ECM*f CONSl:JLT
GST*2
A/T 18T GR FNCTN 1103 PO731 AT-112
A/T 2ND GR FNCTN 1104 P0732 AT-118
A/T 3RD GR FNCTN 1105 P0733 AT-124
A/T 4TH GR FNCTN 1106 PO734 AT-130
A/T TCC S/V FNCTN 1107 P0O744 AT-144
ENGINE SPEED SIG : 1207 PO725 AT-108
ATF TEMP SEN/CIRC 1208 PO710 AT-97
PNP SW/CIRC 1101 PO705 AT-92
L/PRESS SOL/CIRC 1205 PO745 AT-152
O/R CLTCH SOL/CIRC 1203 P1760 AT-176
SFT SOL A/CIRC*3 1108 PO750 AT-158
SFT 50L B/CIRC*3 1201 PO755 AT-163
TP SEN/CIRC AT"3 1206 P1705 AT-168
TCC SOLENOID/CIRC 1204 PO740 AT-139
VEH SPD SEN/CIR AT*4 1102 PQO720 AT-103

*1: In Diagnostic Test Mode Il (Self-diagnostic results), these numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL 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 o
DTC @l
CONSULT - (CONSULT sorcen terms) Reference page

GST*2

)
P0705 1101 PNP SW/CIRC AT-92
P0O710 1208 ATF TEMP SEN/CIRC AT-97 E
P0O720 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 A/T 2ND GR FNCTN AT-118 BE
PO733 1105 A/T 3RD GR FNGTN AT-124
PO734 1106 AT 4TH GR FNGTN AT-130 FE
PO740 1204 TCC SOLENOID/CIRC AT-139
PO744 1107 AT TCC SV FNCTN AT-144 CL
P0745 1205 L/PRESS SOU/CIRC AT-152
P0750 1108 SFT SOL A/CIRC™3 AT-158 Vil
PO755 1201 SFT SOL B/CIRC"3 AT-163
P1705 1206 TP SEN/CIRC A/T*3 AT-168
P1760 1203 O/R CLTCH SOL/CIRC AT-176

AX

*1: In Diagnostic Test Mode Il (Self-diagnostic results), these numbers are controlled by NISSAN.

*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illuminates. SU
*4: The MIL illuminates when toth the “Revolution sensor signal” and the “Vehicle speed sensor signal” meet the fail-safe condition at

the same time.
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PRECAUTIONS

Precautions for Supplemental Restraint System (SRS) "AIR BAG” and "SEAT BELT PRE-TENSIONER”

Precautions for Supplemental Restraint System
(SRS) “AIR BAG” and “SEAT BELT
PRE-TENSIONER”

NCATOU02

The Supplemental Restraint System “AIR BAG” and “SEAT BELT PRE-TENSIONER", used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The
Supplemental Restraint System consists of air bag modules (located in the center of the steering wheel and
on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning
lamp, wiring harness and spiral cable.
In addition to the supplemental air bag modules for a frontal collision, the supplemental side air bag used along
with the seat belt helps to reduce the risk or severity of injury to the driver and front passenger in a side col-
lision. The supplemental side air bag consists of air bag modules (located in the outer side of front seats),
sateifite sensor, diagnosis sensor unit (one of components of supplemental air bags for a frontal collision},
wiring harness, warning lamp (one of components of supplemental air bags for a frontal collision). Information
necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses (except “SEAT BELT PRE-TENSIONER” connector) can be
identified with yellow harness connector (and with yellow harness protector or yellow insulation
tape before the harness connectors).

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

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

driver of a malfunction causing emission deterioration.

CAUTION:

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

e Be sure to connect and lock the connectors securely after work. A loose (unlocked) connector will
cause the MIL to light up due te 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.

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

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

Precautions i

\ ’67 e Before connecting or disconnecting the TCM harness

: connector, turn ignition switch OFF and disconnect nega-

0= 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.

SEF289H
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PRECAUTIONS

Precautions (Cont'd)

SEF291H
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When connecting or disconnecting pin connectors into or
from TCM, take care not to damage pin terminais (bend or

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

Before replacing TCM, perform TCM input/output signal
inspection and make sure whether TCM functions prop-
erly or not. (See page AT-85.)

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

DURE".
The DTC should not be displayed in the “DTC CONFIRMA-

TION PROCEDURE?” if the repair is completed.

Befare proceeding with disassembly, thoroughly clean the out-
side of the transaxle. It is important to prevent the internal pars
from becoming contaminated by dirt or other foreign matter.
Disassembly shouid be done in a clean work area.

Use lint-free cioth or towels for wiping parts clean. Common
shop rags can leave fibers that could interfere with the opera-
tion of the transaxie.

Place disassembled parts in order for easier and proper
assembly.

All parts should be carefully cleaned with a general purpose,
non-flammable sclvent before inspection or reassembly.
Gaskets, seals and O-rings should be replaced any time the
transaxle is disassembled.

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

The valve body contains precision parts and requires extreme
care when parts 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
becoming scattered or lost.

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

Before assembly, apply a coat of recommended ATF to all

AT-5
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PRECAUTIONS

Precautions (Conf'd)

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 transaxie with new ATE.

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

FAIL-SAFE NCATO0B4S01
The TCM has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even if a major

electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of “1”, “2” or “D". The

customer may complain of sluggish or poor acceleration.

When the ignition key is turned “ON” following Fail-Safe operation, G/D OFF indicator lamp blinks for about
8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)", refer to AT-48.)

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

“OFF” for 5 seconds, then “ON",
The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared. The

customer may resume normal driving conditions. -
Always follow the “WORK FLOW” (Refer to AT-56).
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 N
The torque converter should be replaced under any of the following conditions:

External leaks in the hub weld area.

Converter hub is scored or damaged.

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

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

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

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

Converter is contaminated with engine coolant containing antifreeze.

Internal failure of stator roller clutch.

Heavy clutch debris due to overheating (blue converter).

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

The torque converter should not be replaced if:

AT-6



PRECAUTIONS

Service Notice or Precautions (Cont'd)

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

~ Transaxle failure did not display evidence of damaged or worn internal parts, steel particles or clutch plate

lining material in unit and inside the fluid filter.

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

as taxi, delivery or police use.

ATF COOLER SERVICE NGATO0D4S 3

Replace ATF cooler if excessive foreign material is found in cil pan or clogging strainer.
Replace radiator lower tank (which includes ATF cooler) with a new one and flush cooler line using cleamng

solvent and compressed air.
OBD-ll SELF-DIAGNOSIS N

AT self-diagnosis is performed by the TCM in combination with the ECM. The results can be read through
the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer to the table on
AT-39 for the indicator used to display each self-diagnostic result.

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

memories.
Always perform the procedure “HOW TO ERASE DTC” on AT-36 to complete the repair and avoid

unnecessary blinking of the MIL.

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

PNP switch

AT 1st, 2nd, 3rd, or 4th gear function

A/T TCC S/V function {lock-up).

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

Certain systems and components, especially those related to OBD, may use a new style slide-

locking type harness connector.
For description and how to disconnect, refer to EL section, “Description”, “HARNESS CONNEC-

TOR”.
Wiring Diagrams and Trouble Diagnosis

When you read wiring diagrams, refer to the followings:

“‘HOW TO READ WIRING DIAGRAMS” in GI section
“POWER SUPPLY ROUTING” for power distribution circuit in EL section

When you perform trouble diagnosis, refer to the followings:

“HOW TO FOLLOW TEST GROUP IN TROUBLE DIAGNOSIS” in Gl section
“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT” in Gl section

AT-7
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Special Service Tools

PREPARATION

Special SerVice Tools

NCATO006

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

Tool number
{Kent-Moore No.}
Tool name

Description

{J34301-C)

Qil pressure gauge set
1 (J34301-1)

Oil pressure gauge
2 (J34301-2)
Hoses

3 {J34298)

Adapter

4 (434282-2)
Adapter

5 (790-301-1230-A)
60° Adapter

6 (J34301-15)
Square socket

(fm—®

) O

Measuring line pressure and governor pressure

AATBY6
KV31103000 Installing differential oil seal
(J38982) (Use with ST35325000.)
Drift @ a: 59 mm (2.32 in} dia.
a b: 49 mm (1.93 in) dia.
NT105
§T35325000 Installing differential oil seal
({ - ) {Use with KV31103000.)
Drift a: 215 mm (8.46 in})
b: 25 mm (0.98 in} dia.
¢: M12 x 1.5P
NT417
KV38107700 o Measuring turning torque of final drive assembly
(J39027) e Measuring clearance between side gear and
Preload adapter differential case with washer
» Selecting differential side bearing adjusting shim
NT0B7
KV31103200 Removing and installing clutch return spring
{(J34285-A and J34285- a: 320 mm (12.60 in)
87) b: 174 mm (6.85 in)
Clutch spring compres-
sor
NT423
ST23540000 Removing and installing parking rod plate, manual
(J25689-A) b plate and differential pinion mate shaft retaining
Pin punch a pins
a: 2.3 mm (0.091 in) dia.
b: 4 mm (0.16 in} dia.
NT442

AT-8



PREPARATION

Special Service Tools (Cont'd)

Tool nu.mber . :
(Kent-Moore No.) Description @l
Tocl name
KV32101000 Installing throttle lever and manual shaft retaining
(J25689-A) pins 2
Pin punch a: 4 mm (0.16 in} dia.
a
A
/ | i
NT410
ST25710000 Aligning groove of manual shaft and hole of trans- LEC
{ — } mission case
Pin punch a: 2 mm (0.08 in) dia.
a
/ B
NT410 EE
ST33085001 o Removing diiferential side bearing inner race
{J22888-D} a: 39 mm (1.54 in) dia. !
Differential side bearing b b: 29.5 mm (1.161 in) dia. CL
puller set ¢: 130 mm (5.12 in)
1 §T33051001 d: 135 mm (5.31 in)
(J22888-D) a e: 120 mm {4.72 in)
Pulier T
2 3T33061000
(J8107-2)
Adapter NT745
KV38105450 = Removing idler gear bearing cuter race
(J34288) e Aemoving differential side oil seals AX
Puller « Removing differential side bearing outer race
¢ Removing needle bearing from bearing retainer 1
a: 250 mm (9.84 in) ‘
b: 180 mm (6.30 in) sU
NT414 Bl
ST27180001 e Removing idler gear
(J25726-A) a: 100 mm (3.94 in) 5T
Puller b: 110 mm (4.33 in) o
c: M8 x 1.25P
RS
NT424 BT
ST30031000 Removing reduction gear bearing inner race
{J22912-1) a: 90 mm (3.54 in) dia.
Puller b: 50 mm (1.97 in) dia. {4 |
8C
NT411
$T35272000 (J26092) a e Installing reduction gear bearing inner race EL
Drift ¢ Installing idler gear bearing inner race
| a: 72 mm (2.83 in) dia.
” = b: 35.5 mm (1.398 in) dia. DX
==
N |
NT426 |

AT-9 755
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Special Service Tools (Cont'd)

PREPARATION

Tool number
{Kent-Moore No.) Description
Tool name
ST37830000 Installing idler gear bearing outer race
( — a: 62 mm (2.44 in} dia.
Drift b: 39 mm (1.54 in) dia.
NT427
8735321000 b Installing cutput shaft bearing
( - a a: 49 mm (1.93 in) dia.
Drift « ,’ b: 41 mm (1.61 in} dia.
a
NTO73
S5T30633000 b installing differential side bearing outer race
{ — a a: 67 mm (2.64 in) dia,
Drift ‘. ,' b: 49 mm (1.93 in) dia.
a
NT073
ST35271000 e [nstalling idler gear
(J26081) a: 72 mm {2.83 in) dia.
Drift b: 63 mm (2.48 in} dia.
NT115
$T33400001 e Installing cil pump housing ol seal
(J26082) a: 60 mm (2.36 in) dia.
Drift b: 47 mm (1.85 in)} dia.
NT115
Commercial Service Tools
NCATeo07
Tool name Description
Puller ¢ Removing idler gear bearing inner race
¢ Removing and installing band servo
piston snap ring
NTO77
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PREPARATION

Commercial Service Tools (Cont'd)}

Tocl name Deaseription
Drift Removing idler gear bearing inner race Gl
@ a: 34 mm (1.34 in) dia.
a
MA
NT109
Drift Installing differential left side bearing

a: 86 mm (3.39 in) dia. EM
b: 80 mm (3.15 in) dia.

LG
NT115
Dirift Installing differentiai right side bearing E@
az 46 mm (1.81 in) dia.
b: 40 mm {1.57 in) dia.
FE
NT115
GL
M

AX

SU

AT-11 757



OVERALL SYSTEM

A/T Electrical Parts Location

AIT Electrical Parts Location

NCATCo08

O/D OFF indicator famp

- <:JD¢> 1
E

Throtile paosilion
sensor and throttle )

X

1 Overdrive
control switch

TCM (Transmission
control module)

Front

position switch

Dropping
resistor

SAT368)

758 AT-12



OVERALL SYSTEM

Circuit Diagram

NCATO009

ircuit Diagram
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OVERALL SYSTEM

Cross-sectional View — RE4F03A

Cross-sectional View — RE4F0Q3A

NCAT001?

[ -
Band servo piston
Reverse clutch drum

High clutch
Front planetary gear
Low ona-way clutch Reverse clutch
Qil pum
Rear planetary gear Brake band pume

Forward clutch Converter housing

Qverrun clutch

Low & reverse brake

Qutput gear
pet 9 Torque cohverter

clutch pisten

Torgue converter

Input shaft

Idler gear LERE AL A s . : - N

Forward one-way clutch

Reduction pinion gear

Final gsar

Differential case

SATE89HB
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OVERALL SYSTEM

Cross-sectional View — RE4F0O3V

Cross-sectional View — RE4F03V

NCATO217

ERM

Band servo piston
Reverse clutch drum L@

Front planetary gear —High cluteh

Low one-way clutch ~Reverse clutch )
Qil pump

~Brake band

Rear planetary gear—

FIE

/Converter housing
|

CL

Forward clutch—
Qverrun clutch

Low & reverse brake -

g
i ;

Output gear

MT

=

Torque converter

SU

™~ Input shaft
BR

ST

RS

sC

EL

Forward one-way clutch Reduction pinion gear

Viscous coupling

Final gear Differential case ﬂ@X

SAT324GA
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OVERALL SYSTEM

Hydraulic Conirol Gircuit

NCATo2

Hydraulic Control Circuit
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OVERALL SYSTEM

Shift Mechanism

Shift Mechanism

NCAT0013

CONSTRUCTION noarooraser (3]
WA
@
Il |7
__—L B
(7 A |
— RS
% /jf.g FE
[_l
(i) oL |
<:_| Engine side SAT998! MT |

1. Torque converter 8. Front internal gear 17. QOverrun clutch
2. Oil pump 10. Front planetary carrier 18. Low one-way clutch
3. Input shaft 11. Rear 5un 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 AN
6. High clutch 14. Rear planetary carrier 22. Output shaft !
7. Front sun gear 15. Forward clutch 23. Idle gear 3
8. Front pinion gear 16. Forward one-way ciuich 24. Output gear S
|
FUNCTION OF CLUTCH AND BRAKE BR
NCAT0013503 |
Clutch and brake components Abbr. Function
5 Reverse clutch R/C To transmit input power to front sun gear 7. ST
6 High clutch H/C To transmit input power to front planetary carrier 10. as ‘
18 Forward clutch F/C To connect front planetary carrier 10 with forward one-way clutch 16. |
17 Overrun clutch O/C To connect front planetary carrier 10 with rear internal gear 13. B
4 Brake band B/B Te lock front sun gear 7.
16 Forward one-way clutch F/O.C When forward clutch 15 is engaged, to stop rear internal gear 13 from rotat-
ing in opposite direction against engine revolution. HA
18 Low one-way clutch L0.C To stop front planetary carrier 10 from rotating in opposite direction against ‘
engine revolution. &0
19 Low & reverse brake L&HR/B To lock front planetary carrier 10.
EL
By ‘
AT-17 763 |
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Shift Mechanism (Cont'd)

OVERALL SYSTEM

CLUTCH AND BAND CHART

NCATDI13504

Reverse| High | FOT | Over Band servo Forward lo‘g:i Low &
. - 9 ward run one-way reverse
Shift positton | clutch | clutch way Lock-up | Remarks
5 6 clutch | clutch ond ard ath clutch clulch brake
15 17 apply |release | apply 16 18 19
p PARK
POSITION
REVERSE
R © O POSITION
N NEUTRAL
POSITION
1st O 1D B B
" Automatic
D' 2nd O 1A O B shift
ard ® o | 1A | r=c B 50 |1=2e0
-
4th O C *3C O O
1st @) D B B Automatic
2 shift
2nd @ A @) B ] e 2
Locks (held
Tst Q & B © stationary)
1 in 1st
speed
2nd O ®) O B 1p<: )

*1: Operates when cverdrive control switch is set in “OFF” position.
*2: Oil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo pisten. However, brake band does not contract
because oil pressure arsa on the “releass” side is greater than that on the “apply” side.
*3: Oil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.

*4; A/T will not shift to 4th when overdrive control swilch is set in “OFF” position.
*5: Operates when overdrive control switch is “OFF”.

() : Operates.

A: Operates when throttle opening is less than 3/16, activating engine brake.
B: Operates during “progressive” acceleraticn.

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-18



OVERALL SYSTEM

Shift Mechanism (Cont'd)

POWER TRANSMISSION

{1 Y LL £ g =NCATO013502
N” and “P” Positions NEATOO1350201
* “N” position
Power from the input shaft is not transmitted to the output shaft because the clutches do not operate.
e “P” position
Similar to the “N” position, the clutches do not operate. The parking pawl engages with the parking gear
to mechanically hold the output shaft so that the power train is locked.
Parking pawl engages
with parking gear
r‘ 1 ey A T
N
Input shatt Output shaft
. Input m : Lock (Held stationary)
SAT991]

AT-19
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LG

EG

FE
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Shift Mechanism (Conit'd)

OVERALL SYSTEM

“1,” Position

=NCATO01350202

o Forward clutch

e Forward one-way clutch
« Overrun clutch

¢ Low and reverse brake

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

Engine brake

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

Front planetary gear

_____________ clutch

Rear planetary gear

Forward clutch
Low & reverse
Overrun brake

one-way
clutch

o
Input shaft Rear sun gear  Rear planetary carriar Cutput shaft
Input B2 Locked [N Output RS Pinion
Power flow Input shaft

il

Rear sun gear

&

Rear planetary gear => Oulput shaft

SAT374J
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OVERALL SYSTEM

Shift Mechanism (Cont'd)

“D,” and “2,” Positions

=NCATOD1350203

» Forward one-way clutch
e Forward clutch
e Low one-way clutch

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

Overrun clutch
engagement conditions
{Engine brake)

D,: Overdrive control switch “OFF" and throttle opening is less than 3/16
2,: Always engaged
At D, and 2, positions, engine brake is not activated due to free tuming of low one-

way clutch.

Front planetary gear

Held to turn clockwise

Rear planetary gear

Forward one-way
clutch

Low one-way clutch

Transmission of
driving force B—~C

gear

Ferward
ong-way
clutch

clutch

Input shaft | 4
Input B2 Lacked
Power flow

Qutput shaft

Rear sun gear

Rear planatary carrier
B Finion

Input shaft

b

Rear sun gear

.

Rear pinion gear

&

Rear planetary carrier

Qutput

—> Cutput shaft

SAT377)

AT-21

A

EM

[FE

CL

MY

SU

BR

ST

RS

B

HIA

SC

EL

1D

767



768

Shift Mechanism (Coni'd)

OVERALL SYSTEM

“D,"”, “2,” and “1,” Positions

=NCATO01380204

¢ Forward cluich

e Forward one-way
clutch

e Brake band

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

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

Overrun clutch
engagement conditions

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

Front planetary gear Rear planetary gear

Forward one-way

clutch Low one-way clutch

:‘] Transmission of
:; driving force B— A

Rear internal gear
Qverrun

Fl'ront

planetary | ﬂ_—ﬂ 4
carrigr ‘_-_'_‘—'- - S '/one-way
Front g T ll clutch
/ pinion g L_J:L__J
gear i
B T
input shaft Front sun gear  gaar sun gear Output shaft
Input B Lucked Output pivided force [ Pinion
{Speed increase)
Power How Input shaft ————————> Rear sun gear

Front internal gear ~—w————r———23> -@

Rear planetary carrier
';'> Qutput shaft
Front internal gear

il

Front planetary carrier

&4

i Rear internal gear

SAT378J
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OVERALL SYSTEM
Shift Mechanism (Cont'd)

“D,” Position

=NCATOD1350205

e High clutch

« Forward cluich

¢ Forward one-way
clutch

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

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

Overrun clutch
engagement conditions

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

Front planetary gear Rear planstary gsar

Forward one-way

clutch Low one-way clutch

Forward
clutch driving force B-=A

i, Transmission of
1

"

il

11

]

¥

i Overrun
L 4L clutch
v

Forward
ane-way

ca

| : o A \
input shaft Front planetary carrier Output shaft
Input 55 Locked  [EHEE Outout  EFEIERA Pinion
Power flow Input shatt
NS
High clutch
Fromt i
ront planetary carrier
A4
Forward clutch Fiefar sun gear
Forward cne-way cluich
Al
Rear intarnal gear
L
v .
Rear planetary carrier = Qutput shaft SATS79)

AT-23

RS

Br

HA

8G

EL

769



770

Shift Mechanism {Cont'd)

OVERALL SYSTEM

“D,” (OD) Position

=NGCATO0 1380208

» High clutch

s Brake band

« Forward clutch (Does not affect power
transmission)

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

Engine brake

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

Front planetary gear

Rear planetary gear

Forward one-way
cluich
——a B

T

i1 Turns freely at all

I times (Rotating speed

‘A > B)

! Ovarrun

L clutch I,
/

Low one-way clutch

[Pl

carrier

Input shaft
input  EEZEH Locked
Power flow

Front sun gear Front planetary carrier Output shait
Output
Input shatt F—_D Front internal gear
High clutch Rear planectary carrier
Front planetary carrigr Qutput shaft
Front pinion gear

SAT380J
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OVERALL SYSTEM

Shift Mechanism (Cont'd)

“R” Position

=NCATG01350207

» Reverse clutch
¢ Low and reverse brake

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

brake.
Input power is transmitted 1o front sun gear through reverse clutch, which drives front

internal gear in the opposite direction.

Engine brake

Asg there is no ore-way clutch in the power transmission line, engine brake can be

obtained when decelerating.

Front planetary gear

il T

Reverse
clutch

Rear planstary gear
P e—

Forward one-way
clutch
B

0 Transmission of

11 driving force A—8

L (Doas not affect power
fransmission)

Low & reverse ..

i
al
ti
1
Jb
:
A4

planetary 7777
carrier

—ils ‘_\.. e = X
input shaft ¥ Front sun gear
[C77 nput B8R Locked output R Pinion
Power flow

Output shaft

Input shaft

i

feverse clufch

&

Front pinion gear (}: Front sun gear
Front internal gear :{) Qutput shaft

SAT381.

AT-25
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Control System

OVERALL SYSTEM

OUTLINE

Control System

=NCATO014

NCATO014501

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

SENSCRS

PNP switch

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

Engine speed signal

AT fluid temperature sensor
Revolution sensor

Vehicle speed sensor
Overdrive control switch
ASCD controt unit

TCM

control

Shift control

Line pressure control

Lock-up cantrol

Qverrun clutch control

Timing control

Fail-safe control
Self-diagnosis

CONSULT communication ling

Duet-EU control

ACTUATORS

Shift solenoid valve A
Shift solenoid valve B

valve

O/D OFF indicator lamp

Overrun clutch solencid valve
Torque converter clutch solenoid

Line prassure solenoid valve

CONTROL SYSTEM

NCATOO14502

.

T

ASCD
control

unit

1'AJT fiuid temperature sensorl

Line pressure solenoid

valve

LFlevqution gensor |

N

Closed throttle

PNP
switch

Torque converter clutch

solenoid valve

Dropping resistorl

position switch ,
Wide open throttle _‘
position switch

Throttle position

Sensor

Overrun clutch solenoid

valve

Shift solenocid valve A

Shift solenoid valve B

—3

IOverdrive control switch

I! Engine speed 1—-‘

{ Throftle opening |
I

TCM

ECM

L—{om OFF indicator lamp

*—IVehicie speed sensor

cOIOF

SATO03IB
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OVERALL SYSTEM

Control System (Cont'd)

TCM FUNCTION Ao aS
The function of the TCM s to: )

e Receive input signals sent from various switches and sensors. Gl
e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.

e Send required output signals to the respective solenoids. MIA
INPUT/OUTPUT SIGNAL OF TCM
NCATO214504
Sensors and solenoid valves Function EM
PNP switch Detects select lever position and sends a signal o TCM.
Throttle position sensor Detects throitle valve position and sends a signal ta TCM. LG
Closed throttle position switch Detects throttle valve's fully-closed position and sends a signal to TCM.
&
Wide open throttie position switch Detlects a throttle valve position of greater than 1/2 of full throttle and sends
a signal to TCM.
Engine speed signal From ECM. FE
Input A/T fluid temperature sensor Detects transmission fluid temperature and sends a signal to TCM.
Revolution sensor Detects output shaft rpm and sends a signal to TCM. GL
Vehicle speed sensor Used as an auxiliary vehlclg speed sensor. Sends a signal when revolution
sensor {installed on transmission) malfunctions. MT
Overdrive control switch _?gr;}c‘is a signal, which prohibits a shift to “D,” (overdrive) position, to the
ASCD control unit Sends thg cruise signal and “D," (overdrive) cancellation signal from ASCD
contral unit to TCM,
Selects shifti int suited to drivi diti i lation t signal sent MK
Shift solenoid vaive A/B elects shifting point suited to driving conditions in relation to a sig n
from TCM.
Line pressure solanoid valve Hegulatesl (or decreases) line pressure suited to driving conditions in refa- S
fion to a signal sent from TCM.
Output Torque converter clulch solenoid Regulates (or decreases) lock-up pressure suited to driving conditions in _
valve relation to a signal sent from TCM. BR
Overrun clutch solenoid valve Qontrols an “engine brake” effact suited to driving conditions in relation to a
signal sent from TCM. §T
O/D OFF indicator lamp Shows TCM faults, when A/T control components malfunction.
RS
BT
A
Control Mechanism 86
NCATOO1S
LINE PRESSURE CONTROL
NCATGO15501

TCM has various line pressure control characteristics to match the EL
driving conditions.

An ON-OFF duty signal is sent to the line pressure solenoid valve
based on TCM characteristics. B
Hydraulic pressure on the clutch and brake is electronically con-
trolled through the line pressure solenoid vaive to accommodate
engine torque. This resulis in smooth shift operation.

AT-27 773
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Control Mechanism (Cont'd)

OVERALL SYSTEM

Normal Control

R . . . . NCATGD?SSG_TO?
The line pressure to throttle opening characteristics is set for suit-
able clutch operation.

Back-up Control (Engine brake)

. . . . NCATOO1550102
If the selector lever is shifted to “2” position while driving in D, (OD)
or D, great driving force is applied to the clutch inside the trans-
mission. Clutch operating pressure (line pressure) must be
increased to deal with this driving force.

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

shock.

At Low Fluid Temperature I

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

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

T “R" position
= -
. & Q. sgn ey
§ T position
W O
2B
a X
2g
e
Throttle opening —w
SATC03)
T D,—»"2" or “1” position
E
o & D,—»“2" or “1”
o
7 E position
[ %]
® o
oz
£¢
a
Vehicle speed ——m»
SATO04J
No shifting
oo
0
a
o .
o
a t
3 g When shifting
X {1-» 2 shift)
2 m
£ a
o
Throttle opening —
SATL0S)
Line pressure
{under normal conditions)
T ol
E Line pressure corrected
g o {at low temperature)
=
[
2D
QX
gg
— A
Throttle cpening —»
SATOOB)

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

AT-28



OVERALL SYSTEM

Control Mechanism (Cont'd}

10°C (14°F) e Line pressure is increased to a maximum irrespective of the
throttle opening when fluid temperature drops to -10°C (14°F).
T This pressure rise is adopted to prevent a delay in clutch and &}
brake operation due to extreme drop of fluid viscosity at low
= temperature.
= Normal temperature A
2E
£¢ Ell
Throttlz opening —m
SAT007) LG
SHIFT CONTROL S
The shift is regulated entirely by electronic control to accommodate EG
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- &g
formance and fuel economy.
CL
T
. Control of Shift Solenoid Valves A and B
Pilot pressure . X . . NeATogrsspz0t
TCM The TCM activates shift solencid valves A and B according to sig-
y nals from the throttle position sensor and revolution sensor to
7 select the optimum gear position on the basis of the shift schedule
memorized in the TCM. AX
The shift solenoid valve performs simple ON-OFF operation. When
QO OFF set to “ON", the drain circuit closes and pilot pressure is applied to
7 the shift valve. SU
To %Iﬂ valve
-Drain
/// Shift solenoid valve -+ EiE}
SAT008J
Relation Between Shift Solenoid Valves A and B and ST
Gear Positions
NCATB01550203
Gear positi
Shift solenoid valve ar posTon RS
Dy, 24 14 Dy, 2, 1, D, D, (OD) N-P
A ON (Closed) OFF (Cpen) OFF {Open) ON {Closed) ON (Closed) BT
ON (Closed) ON (Closed) OFF {Open) OFF (Open} ON (Closed)
Control of Shift Valves A and B A
NCAT001550202
Inactivated state Aclivated state
Shift valve B Shitt valve B
ﬂ‘rw %\: L
.. \Spring =5 \Spring EL
Pilot pressure x x x
—  TCM J
= D)
-y f 1
Drain Shift solenoid valve B OFF \Shift solenoid valve B ON —
AT-29 775
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Control Mechanism (Cont'd)

OVERALL SYSTEM

Pilot pressure
Filter TCM
% 7
// / Plunger
1 b £
/d %I- O:FF
To tbrque E-;Q =N

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 N
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 torque converter clutch piston.

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

Overdrive control switch ON OFF
Selector lever “D” position
Gear position D, Dy

Vehicle speed sensor

Maore than set value

Threttle position sensor

Less than set opening

Closed throttle position switch

OFF

A/T fluid temperature sensor

More than 40°C (104°F)

converter clutch | -_
control valve %% f =
W Drain Torque conve_rter
clutch solenoid
valve SATO10J
High
.‘%‘
g &
= 3
%__E_ Lock-up If
& 2 |released . Lock-up
&8s I applied
e r o Slip
|
Low !

High-«— Torgue converter glutch . | gw
solenoid valve off-time ratio {%)

SATO11J

Torque Converter Clutch Solenoid Valve Control woATootsSs0s

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

GOFF-time INCREASING
Amouint of drain DECREASING
Pilot J[Sre‘ssure HIGH

Lock-tp RELEASING
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Control Mechanism (Cont'd}

Torque Converter Clutch Control Valve Operation

NCATOOT550303
Lock-up released Lock-up applied
Torgue .
co:vertar\Chambg:-,aAmber B Cil pump z?:wvfrter Chamber B Git pump
clutch eluteh =
i{ ¢h)-Torque converter

oil pressure

....................... biarzdriid, Mu.unnl
e T T T T T T

T I T T

: 7 ON
Filot pressura b OFF e
lot ps 4 = Torque converter
fr A T Tl N
4 7.?' =4 cluteh solencid
A

4
/) . 7 !
- ,'Jf//’-] g i valve

Torque converter
clutch solenoid
l valve

To Gil —aitmzron:
cooler

Torque converter

x A =
clutch control = Torque converter: .
valve Torque converterclu:ih cantrol valve / *_Torque convarter
" relief valve 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 clutch control valve in combination with
spring force to move the valve to the left. As a result, converter
pressure is applied to chamber A (torque convenrter clutch piston
refease side). Accordingly, the torque converter clutch piston
remains unlocked.

Lock-up applied

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

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE
CONTROL) NCATOG 15504
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

NCATO01350401
Gear position Throttle opening
“D" positian D,, D,, D, gear position
" Less than 3/16
“2" position 2,, 2, gear position
“1" position 1,, 1, gear position At any position
D . i ition
16/16 position 2 position 1 positio
T / 7 T /
o @ 2 g 22
E £ 85 e
5] = =
g [ X Eg /2,4———2, £c 14— 1,
= © / //
3 18 T \ s
Vehicle speed—» Vehicle speed—» Vehicle speed —»
Overrun clutch Overrun clutch Qverrun clutch
engages engages engages SATO14.
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Control Mechanism (Cont'd)

OVERALL SYSTEM

%l

nirg

Pilot pressure

To overtun clutch 27

//"%

TCM

S
7 Ol;i OFF
Ji

L,-g-——_
O~ &
Sl >
Ovarrun clutch ==
solenoid valve SATD15.

Line pressurel

(1 position}
Overrun clutch

reducing valve
~—Line
pressure
% : (2 and 1
x positions)
=—ine
pressure
OCverrun
clutch / c
==
Overrun
clutch ‘J
control L
valve
Pilot pressure
ON OFFL__TCM

H 1
Overrur clutch
Drain solencid valve

SATO016J

FUNCTION OF CONTROL VALVES

Overrun Clutch Solenoid Valve Control N
The overrun clutch solenoid valve is operated by an ON-OFF sig-
nal transmitted by the TCM to provide overrun clutch control
(engine brake control).

When this solenocid valve is “ON”, the pilot pressure drain port
closes. When it is “OFF”, the drain port cpens.

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

Overrun Clutch Control Valve Operation N
When the solenoid valve is “ON”, pifot pressure is applied to the
overrun clutch control valve. This pushes up the overrun clutch
control valve. The line pressure is then shut off so that the clutch
does not engage.

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

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

Control Valve

NCATOOTE

NCATOD1BS01

Valve name

Function

Pressure regulator valve, plug and

sleeve

conditions.

Regulates oil discharged from the oil pump to provide optimum Iine pressure for all driving

Pressure modifier valve and

sleeve

tions,

Used as a signal supplementary valve to the pressure regulator valve. Regulates pressure-
modifier pressure {signal pressure) which contrels optimum ling pressure for all driving condi-

Pilot valve

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

Accumulator control valve

Regulates accumulator backpressure to pressure suited to driving conditions.

Manual valve

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

Shift valve A

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

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

Valve name Function

Shift valve B Simultaneously switches three oil circuits using output pressure of shift solencid valve B in Gl
relation to driving conditions (vehicle speed, throttle opening, etc.).
Provides automatic downshifting and up-shifting (1st — 2nd — 3rd — 4th gears/dth — 3rd —

2nd — 1st gears) in combination with shift valve A. A,
Qverrun cluteh control valve Switches hydraulic circuits to prevent engagerment of the overrun clutch simultaneously with
application of the brake band in D,. (Interlocking occurs if the overrun clutch engages during '
D) El)
1st reducing valve Reduces low & reverse brake pressure to dampen engine-brake shock when down-shifting
from the “1” position 1, to 1. LS
Overrun clutch reducing valve Reduces oil pressure directed to the overrun clutch and prevents engine-brake shack.
In “1” and “2" positions, line pressure acts on the overrun clutch reducing valve 1o increase .
the pressure-regulating point, with resultant engine brake capability. Ee
Torque converer relief valve Prevents an excessive rise in torque converter pressure.
Torque converter clutch control Activates or inactivates the lock-up function. IFE
valve, plug and sleeve Also provides smooth lock-up through transient application and release of the lock-up system.
1-2 accumulater valve and piston | Dampens the shock encountered when 2nd gear band servo contracts, and provides smooth oL
shifting. ’
ELFT
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

Introduction

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

The first is the emission-related on board diagnostic system (OBD-Il) performed by the TCM in combination
with the ECM. The malfunction is indicated by the MIL {malfunction indicator lamp) and is stored as a DTC in
the ECM memory but not the TCM memory.

The second is the TCM original self-diagnosis indicated by the O/D OFF indicator lamp. The malfunction is
stored in the TCM memory. The detected items are overlapped with OBD-Il self-diagnostic items. For detail,
refer to AT-49.

NCATOO1?

OBD-ll Function for A/T System I

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

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

tion to A/T system parts.
One or Two Trip Detection Logic of OBD-ll

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

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

MIL
Items
One trip detection Two trip detection
Shift solenoid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTC: P0755 (1201) X
Throttle position sensaor or switch — DTC: P1705 (1206) X
Except above X

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

OBD-Il Diagnostic Trouble Code (DTC) rrome

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 biinks of the maifunction indicator lamp in the Diagnostic Test Mode |l
(Self-Diagnostic Results) Examples: 1101, 1102, 1103, 1104, etc. For details, refer to EC section [“Mal-
function Indicator Lamp (MiL)”, “ON BOARD DIAGNQSTIC SYSTEM DESCRIPTION"].

These DTCs are controlled by NISSAN.

2. (@ with CONSULT or & GST) CONSULT or GST (Generic Scan Tool) Examples: P0705, P0710, P0720,

P0725, etc.
These DTCs are prescribed by SAE J2012.
(CONSULT also displays the malfunctioning component or system.)

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

¢ Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction.
However, in case of the Mode Il and GST they do not indicate whether the malfunction is still

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

mended.

AT-34



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-1l 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-DIAGNOSTIC RESULTS mode for “ENGINE” with CONSULT. Time data indicates how many times the

vehicle was driven after the last detection of a DTC.

{h SELECTLSVSTEM |
[_ENGINE ]
| . I
l |

|

|
L

SEFBI5SK

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

8l SELF-DIAG RESULTS B D

FAILURE DETECTED TIME
PNP SW/CIRC 0
[PO705]
|[ERASE]| PRINT |{FFdata|
SAT365J
If a 1st trip DTC is stored in the ECM, the time data will be “[1t]".
B SELF-DIAG RESULTSH [
FAILURE DETECTED TIME
PNP SW/CIRC [l
[Po705]

ERASE|| PRINT ||FFdata)
SAT3640

Freeze Frame Data and 1st Trip Freeze Frame Data S
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
GS8T. 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 each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL on} is stored in the ECM memory, 1st trip freeze frame data is no
longer stored. Remember, only one set of freeze frame data can be stored in the ECM.

The ECM has the following priorities to update the data.

AT-35
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-ji Diagnostic Troubfe Code (DTC) (Cont'd)

Priority ltems

1 Freeze frame data Mistire — DTC: P0O300 - PO306 (0701, 0603 - 0B08)
Fuel Injection System Function — DTC: P0171 (0115), PG172 (0114), P0174 (0209), PG175

{6210)

2 Except the above items {Includes A/T related items})

3 15t trip freeze frame data

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

HOW To ERASE DTC NCATE020502
The diagnostic trouble code can be erased by CONSULT, GST or ECM DIAGNOSTIC TEST MODE as

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

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

The following emission-related diagnostic information is cleared from the ECM memory when erasing DTC
related to OBD-Il. For details, refer to EC section (“Emission-related Diagnostic Information”, “ON BOARD

DIAGNOSTIC SYSTEM DESCRIPTION").

o Diagnostic trouble codes (DTC)

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

1st trip freeze frame data

System readiness test (SRT) codes

Test values

@ HOW TO ERASE DTC (WITH CONSULT) I
e If a DTC is displayed for both ECM and TCM, it needs to be erased for both ECM and TCM.

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. (The DTC in the ECM will be erased.}

NO O RGN
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-Il Diagnostic Trouble Gode (DTC) (Cont'd)

How to erase DTC (With CONSULT)
1. I the ignition swilch stays "ON" after repair work, be sure to turn ignition switch “OFF" once. Wait at least 5 seconds @Jﬂ
and then turn it “ON” (engine stopped} again.
[lm  sELECT sYSTEM [ {[m  SELECT DIAG MODE | M sELF-DIAG RESULTSE [ MA
| ENGINE | | SELF-DIAG RESULTS | FAILURE DETECTED
| AT ] | [ pATA MONITOR | SHIFT SOLENOIDA A EM
T
| G | |:> | DTC WORK SUPPORT | [:>
| | [ ToM PART NUMBER | LE
[ | Ly
| 1 [ |  [ERASE]|[ PRINT |[ FFdata] 2c
2. Turn CONSULT “ON", and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch “ERASE". (The DTC in the
“AT" TCM will be erased.)
Touch < Touch ’—I FE
F} BACK". T ke, <,
CL
|lm  SELECT svsTEM ] [l seecTomemope [ W SELF-DIAG RESULTS B[]
[ ENGINE ] | WORK SUPPORT | FAILURE DETECTED  TIME T
| AT ul | [ SELF-DIAG RESULTS | SFT SOL A/CIRG 0
[PO750]
] | |:> [ paTA MONITOR ] |:>
| | [ AcTIvE TEST |
[ | { DTC CONFIRMATION | m A
[ | 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.) S
SAT382J
@ HOW TO ERASE DTC (WITH GST) BE
NCATO020504

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

2. Perform “OBD-li SELF-DIAGNOSTIC PROCEDURE (No Tools)". Refer to AT-48. {The engine warm-up ST
step can be skipped when performing the diagnosis only to erase the DTC.)

3. Select Mode 4 with Generic Scan Tool (GST). For details, refer to EC section [*Generic Scan Tool (GST)”, _ .
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”). RS

HOW TO ERASE DTC (NO TOOLS) —

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

2. Perform “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)". Refer to AT-48. (The engine warm-up step ;
can be skipped when performing the diagnosis only to erase the DTC.) l

3. Change the diagnhostic 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 e
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)

A
\\SE RVICE/

_~ SOON
TN

——===== ENGINE "

SATSB4I

Malfunction Indicator Lamp (MIL)

1.

The malfunction indicator lamp will light up when the lglf‘]ﬁ;'g;’
switch is turned ON without the engine running. This is for
checking the famp.

If the malfunction indicator lamp does not light up, refer to EL

L J
section {(“Warning Lamps/System Description”, “WARNING
LAMPS AND CHIME").
(Or see MIL. & Data Link Connectors in EC section.)

2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on board diagnostic system has
detected an emission-related (OBD-11) malfunction. For detail,
refer to EC section (“ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION").

CONSULT

NCATO022
After performing “SELF-DIAGNCSTIC PROCEDURE (WITH CON-
SULT)” (AT-39), place check marks for results on the “DIAGNOS-
TIC WORKSHEET", AT-54. Reference pages are provided follow-
ing the items.

NOTICE:

1)

2)

4)

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

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

CONSULT (Cont'd)

[l SELECT SYSTEM |
| ENGINE ]
I AT |
l l
L |
! I
L l
SAT038J
B SELF-DIAG RESULTS 1
FAILURE DETECTED
THROTTLE POSI SEN

|[ERASE|| PRINT |[FFdata

SAT416J

operation.

played at real time.

SELF-DIAGNOSTIC RESULT TEST MODE

) SELF-DIAGNOSTIC PROCEDURE (WITH CONSULT)

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

Fod22502

1. Turn on CONSULT and touch “ENGINE” for OBD-il detected
items or touch “A/T” for TCM self-diagnosis.
If AT is not displayed, check TCM power supply and ground
circuit. Refer to AT-85. If result is NG, refer to EL section
(“POWER SUPPLY ROUTING").

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

NCATO022503

Detected items

(Screen terms for CONSULT, “SELF-DIAG

RESULTS” test mode)

Malfunction is detected when ..

TCM self-diagnosis OBD-l (DTC)
Sy
. § Available by
Available by )
O/D OFF malfunction

indicator lamp or

indicator lamp*2,

“AT “ENGINE” “ “ENGINE” on CON-
A/T" on CONSULT SULT or GST
PNP switch circuit TCM does not receive the correct
voltage signal (based on the gear — PO705
— PNP SW/CIRC position) from the switch.
Revolution sensor TCM does not receive the proper
voltage signal from the sensor.
VHGL SPEED VEH SPD SEN/CIR ge 54 ® X PO720
SEN-A/T AT
Vehicle speed sensor (Meter) TCM does not receive the proper
VHCL SPEED voltage signal from the sensor. X —
SEN-MTR o
A/T 1st gear function A/T cannot be shifted to the 1st
gear position even if electrical — PO731*1
_ AT 1ST GR ENCTN | circuit is good.
A/T 2nd gear function A/T cannot be shifted to the 2nd
gear position even if electrical _ PO732*1
- AT 2ND GR circuit is goed.
FNCTN
A/T 3rd gear function A/T cannot be shifted to the 3rd
gear position even if electrical - PO733*1
— AT 3RD GR circuit is good.
FNCTN

AT-39
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CONSULT (Cont'd)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Detected items

(Screen terms for CONSULT, “SELF-DIAG

RESULTS" test mode)

Malfunction is detected when ...

TCM self-diagnosis OBD-Il {DTC)
i Available by
Available by .
O/D OFF malfunction

indicator lamp or

indicator lamp*2,

“AT “ENGINE" “n “ENGINE” on CON-
A/T" on CONSULT SULT or GST
A/T 4th gear function A/T cannot be shifted to the 4th
gear position even if electrical — PO734%1
— A/T 4TH GR circuit is good.
FNCTN
AST TCC S/V function (lock-up) A/T cannot perform lock-up even
if electrical circuit is good. *
B AT TCC SV 9 — PO744T
FNCTN
Shift solenoid valve A TCM detacts an improper voltage
drop when it tries to operate the
SHIFT SFT SOL A/CIRC oo vt X PO750
SOLENQID/V A
Shift sclenoid valve B TCM detects an improper voltage
drop when it tries to operate the
SHIFT SFT SOL B/CIRC e, P X Po755
SOLENOID/V B
Overrun clutch solenoid valve TCM detects an improper voltage
drop when jt tries to operate the X P1766
OVERRUN O/R CLUCH sSOL/ solenaid valve.
CLUTCH S/ CIRC
T/C clutch solenoid valve TCM detects an improper voltage
drop when it tries 1o operate the
T/C CLUTCH TCC SOLENOID/ | goronoidvaive ¥ X PO740
sSouv CIRC
Line pressure solencid valve TCM detects an improper voltage
drop when it tries to operate the
LINE PRESSURE | /PRESS SOU/ oo vave - ® X PO745
SV CIRC
Threttle position sensor, TCM receives an excessively low
Throttle position switch or high voltage from the sensor.
: X P1705
THROTTLE POSI TP SEN/CIRC A/T
SEN
Engine speed signal TCM does not raceive the proper
voltage signal from the ECM. X PO725
ENGINE SPEED SIG
AT fluid temperature sensor TCM receives an excessively [ow
or high voltage from the sensor. ¥ PO710

BATT/FLUID TEMP
SEN

ATF TEMP SEN/
CIRC

TCM (RAM)

CONTROL UNIT
(RAM)

TCM memory (RAM) is malfunc-
tioning.

TCM (ROM)

CONTROL UNIT
(ROM)

TCM memory (ROM) is malifunc-
tioning.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
TCM self-diagnosis OBD-1I {DTC)
Detected items ' Gl
{Screen terms for CONSULT, “SELF-DIAG , [ERGINE | ’
RESULTS” test mode) IHE
Malfunction is detected when ... . Available by
Available by malfunction MA
in dic(:::tgr?:r:\:p or indicator lamp™2,
AT “ENGINE” Lane “ENGINE” on CON-
ATT" on CONSULT SULT or GST Ei
Initial start e This is not a malfunction mes-
sage (Whenever shutting off a X _ LE
INITIAL START power SUpp'y to the TCM, this
- message appears on the screen.)
No failure e No failure has been detected. EC
{NO SELF DIAGNOSTIC FAILURE INDI- X X
CATED FURTHER TESTING MAY BE
REQUIRED*) BB
X: Applicable
—: Not applicable €L
*1: These malfunctions cannot be dispiayed by MIL B 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) R il

Monitor item
ltem Display TCM input | Main sig- Description Remarks
signals nals
Vehicle speed sensor 1 VHCL/S SE-A/T e Vehicle speed computed | When racing engine in “N” AL
(A/T) [km/h] or [mph] from signal of revolution |or “P" position with vehicle
(Revolution sensor) X — sensor is displayed. stationary, CONSULT data
may not indicate 0 km/h (0 @%U
mph}.
Vehicle speed sensor 2 VHCL/S SE-MTR e Vehicle speed computad | Vehicle speed display may _
(Meter) [km/n] or [mph] from signal of vehicle not be accurate under BR
X speed sensor is dis- approx. 10 knvh (8 mph).
o played. It may not indicate 0 km/h
(0 mph) when vehicle is 8T
stationary.
Throltle position sensor THRTL POS SEN » Throttle position sensor &S
V] X — signal voltage is dis-
played.
A/T fluid temperature sen- |FLUID TEMP SE e A/T fluid temperature BT
sor V] sensor signal voltage is ;
X — displayed. '
e Signal voltage lowers as HA
fluid temperature rises.
Battery voltage BATTERY VOLT X . s Scurce voltage of TCM ‘
vl is displayed. 8¢
Engine speed ENGINE SPEED Engine speed, com- Engine speed display may
{prm] puted from engine not be accurate under EL
X X speed signal, is dis- approx. 800 rpm. It may
played. not indicate 0 rpm even
when engine is not run-
ning. DX
Cverdrive control switch OVERDRIVE SW ON/OFF state computed
[ON/OFF] X — from sigral of overdrive
control SW is displayed.
AT-41 787
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitor itern
ltem Display TCM input | Main sig- Description Remarks
signals nais
P/N position switch P/N POS| SW ON/OFF state computed
[ON/OFF] X —_ from signal of P/N posi-
tion SW is displayed.
R position switch R POSITION SW ON/OFF state computed
[ON/CFF] X — from signal of R position
SW is displayed.
D position switch D POSITION 5w ON/OFF state computed
[ON/OFF] X — from signal of D position
SW is displayed.
2 position 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-
piayed.
ASCD cruise signal ASCD-CRUISE Status of ASCD cruise | e This is displayed even
[ON/OFF] 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 when no kickdown
kickdown SW, is dis- switch is equipped.
played.
Closed throttle position CLOSED ON/OFF status, com-
swiltch THL/SW X _ puted from signal of
[ON/OFF) closed throttle position
SW, is displayed.
Wide open throttle position | W/O THRL/P-SW ON/OFF status, cam-
switch [ON/OFF] X _ puted from signal of
wide open throttle posi-
tion SW, is displayed.
Gear position GEAR Gear position data used
— X for computation by TCM,
is displayed.
Selector lever position SLCT LVR POCSI Selector lever paosition | e A specific value used for
X data, used for computa- control is displayed if
o tion by TCM, is dis- tail-safe is activated due
played. to error.
Vehicle speed VEHICLE SPEED Vehicle speed data,
[km/h] or [mph] — X used for computation by
TCM, is displayed.
AT-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {Contd)
) Monitor item
item Display TCM input | Main sig- Description Remarks @
_ signals nals
Throttle position THROTTLE POSI e Throttle position data, e A specific value used for MA
78] X used for computation by |  control is displayed if
- TCM, is displayed. fail-safe is activated due
to error. i
Line pressure duty LINE PRES DTY s Control value of line
[%] pressure solenoid valve,
— X computed by TCM from LE
each input signal, is dis- )
played. i
Torque converter cluich TCC S/V DUTY e Control value of torque EC
solencid valve duty [%e] converter clutch sole-
— X noid valve, computed by
TCM from each input FE
signal, is displayed.
Shift solenoid valve A SHIFT S/V A e Control value of shift Control value of solenoid eL
[ON/OFF] solenoid valve A, com- |is displayed even if sole-
— X puted by TCM from noid circuit is discon-
each input signal, is dis- | nected.
played. The “OFF” signal is dis- M
. . played if solenoid circuit is
Shift solenoid valve B SHIFT S/V B o Control value of shift shorted.
[ON/GFF] solenoid valve B, com-
— X puted by TCM from
each input signal, is dis-
played. A
Overrun clutch solgnoid OVERRUN/C SV e Control valua of overrun
valve [ON/OFF] clutch solenoid valve
— X computed by TCM from §U
each input signal is dis-
played.
Self-diagnosis display SELF-D DP LMP e Control status of O/D i
lamp [ON/OFF] — X OFF indicator lamp is :
(O/D OFF indicator lamp) displayed. ST i
X: Applicable |
—: Not applicable
RS
BT
HA
DTC WORK SUPPORT MODE WITH CONSULT S
CONSULT Setting Procedure
. . d « " NCATCO2250501
1. Turn ignition switch “OFF", EL
2. Connect CONSULT to Data link connector for CONSULT.
Data link connector for CONSULT is located in left side dash
panel. o
2= Data link connector
for CONSULT
S C AECE78

AT-43 789



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd) _ _
3. Turn ignition switch “ON”.
4. Touch “START".
NISSAN
CONSULT
“A
START
I SUB MODE |
SEF392}
5. Touch “A/T".
SELECT SYSTEM
ENGINE
g

AT

T

|
|
|
|
|
|
|
5

AT974H

6. Touch “DTC WORK SUPPORT".

| A selecTomgmooe [
[ SELF-DIAG RESULTS
rDATA MONITOR

| TCM PART NUMBER

|
|

|
|
[ DTC WoRK SUPPORT |
|
|
|

SAT384J

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

[\ sELECT ITEM OJ

[ 15T GRENCTN PO731

| 2ND GR FNCTN P0732

| 4TH GR FNCTN P0734

| TCC SV FNCTN PO744

|
|
|
3RD GR FNCTN P0733 |
|
|
|

SATY75!

8. Touch “START".

B 2ND GR FNCTN Po7a2 B L

THIS SUPPORT FUNCTION
IS FOR

DTC FO732.

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

| EXIT || START |

SATI78I

790 AT-44




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

l 2ND GR FNCTN P0732 I:l
OUT OF CONDITION

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

SATO77

#2ND GR FNCTN Po732 B D

====z====== MONITOR =zzzzzzz=z=:
GEAR 2
VEHICLE SPEED 50km/h
THROTTLE POSI| 8.0/8
TCC S/V DUTY 4%

SAT978I

W 2ND GR FNCTN Po7s2 i L

STOP
VEHICLE

SAT9791

Bl 2ND GR FNCTN Po732 il ]
COMPLETED
[ JEESUREY |

E

EREX

END || PRINT

SATE80I

W 2ND GR FNGTN Po732 Bl [ ]
DRIVE VHCL IN D RANGE
SHIFTING 1< 24344 UNDER
NORMAL ACCELERATION.

DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
zzzzzz===z MONITOR z=z=zzzz==:
ENGINE SPEED 872rpm
GEAR 1
VEHICLE SPEED Okm/h

SAT9B1I

9. Perform driving test according to “DTC CONFIRMATION PRO-
CEDURE” in “TROUBLE DIAGNOSIS FOR DTC".

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

10. Stop vehicle. If “NG” appears on the screen, malfunction may

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

exist. Go to “DIAGNOSTIC PROCEDURE".

with instructions dispiayed.

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {Cont'd)

12. Touch “YES" or “NO”.

ENGINE SPEED
GEAR
VEHICLE SPEED

M 2ND GR FNCTN Po732 Ml []
DRIVE VHCL IN D RANGE
SHIFTING 1+ 24344 UNDER
NORMAL ACCELERATION.

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

672rpm
1
Okm/h

[_YES |

NO

SATS82

13. CONSULT procedure ended.

CK

ook ok

M 2ND GR FNCTN Po732 I L_J
COMPLETED
B RESULTS A

“DIAGNOSTIC PROCEDURE".

% 3k ¥ ok

[ END

[ PRINT |

SATE83I

LEE X

N 2ND GR FNCTN Po732 D
COMPLETED
M ReESULTS I

* X %k

END

[ PRINT |

SATIBOI

DTC WORK SUPPORT MODE

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

MNCATO022508

DTC work support item

Description

Check items (Possible cause}

15T GR FNCTN PQ731

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

firmed.

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

o Self-diagnosis result (OK or NG)

Shift solenoid valve A
Shift solenoid valve B
Each clutch

Hydraulic controt circuit

2ND GR FNCTN P0732

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

firmed.

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

e Self-diagnosis result {OK or NG)

Shift solenoid valve B
Each clutch
Hydraulic control cireuit

3RD GR FNCTN P0733

Following items for “A/T 3rd gear function (P0733)" 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 solencid valve A
Each clutch
Hydraulic control circuit

AT-46



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Conf'd)

DTC work support item Deécription

Check items {Possible cause)

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

firmed.

4TH GR FNCTN P(734 » Seli-diagnosis status (whether the diagnosis is being con-
ducted or not)

o Self-diagnosis result (OK or NG)

« Shift sclenoid vaive A

e Shift solenoid valve B

o Overrun cluich solenoid valve
e Line pressure solencid valve
¢ Each clutch

» Hydraulic control circuit

Following items for “A/T TCC S/V function {lock-up} (P0744)"

can be confirmed.

TCC S/V FNCTN P0O744 e Self-diagnosis status (whether the diagnosis is being con-
ducted or not)

o Self-diagnosis result (OK or NG)

e Torque converter cluich sole-
noid valve

e Each clutch

Hydraulic control circuit

CODES/FREEZE 1

MALFUNCTION

[ENTER] *FREEZE DATA

SAT383k

DIAGNOSTIC PROCEDURE WITHOUT CONSULT
& OBD-IlI Self-diagnostic Procedure (With GST)

Refer to EC section [“Generic Scan Tool (GST)”, “ON BOA
EE R DIAGNOSTIG SYSTEM DESCRIPTION'].

OBD-l! Self-diagnostic Procedure (No Tools)

Refer to EC section [*Malfunction Indicator Lamp (MlL)”,mg‘%ﬁ

BOARD DIAGNOSTIC SYSTEM DESCRIPTION].

AT-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

@ TCM Self-diagnostic Procedure (No Tools) I

JUDGEMENT PROCEDURE STEP 1

. Turnt ignition switch to “OFF" position.

. Turn ignition switch to “ACC” position.
Warm engine te normal operating temperature. . Move selector tever from “P” to “D” position.

2. Tum ignition switch to “OFF” position. . Tum ignition switch to “ON” poesition.

3. Wait 5 seconds. (Do not start engine.)

1 CHECK Q/D OFF INDICATCR LAMP

1. Move selector lever in “P” position.
Start the engine.

LW =N

5. Depress and hold averdrive control switch in “OFF” position
{the O/D OFF indicatcr flamp will be “ON") until directed to
reiease the switch.
o {If &/D OFF indicator famp does not come on, go 1o step on
AT-221)
“»’ 6. Turn ignition switch to "CFF” position.

OVERDRIVE
ON/OFF C> \

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

5. Does O/D OFF indicator tamp come on for about 2 sec-
onds?

—

OVERDRIVE
ON/OFF C>»

SATO67!

G/D OFF |nd|cator lamp SATI6S

7. Turn ignition switch to “ON" position.

(Do not start engine.)
B. Release the overdrive control switch (the G/D OFF indicator

D tamp will be “OFF),
9. Wait 2 seconds.
80 10. Move the selector lever to 2" positien.
11. Depress and release the overdrive control switch (the O/D
OFF indicator lamp will be “ON").
12. Depress and hold the overdrive control switch (the O/}
OFF indicator lamp will be “OFF") until directed to release
the switch.

J.

SAT490J
Yes or No
Yes > GO TO 2.
No » Go to “1. O/D OFF Indicator Lamp
Does Not Come On”, AT-195.

CVERDRIVE
ON/OFF 0>

SAT969I

p [COTOS.

794 AT-48



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

3  |JUDGEMENT PROCEDURE STEP 2 4  [CHECK SELF-DIAGNOSIS CODE

Check O/D OFF indicator lamp. Refer to JUDGEMENT OF
SELF-DIAGNOCSIS CCODE, AT-49.

o)

1. Move selector lever to “1" position.

2. Release the overdrive control switch.

3. Depress and release the overdrive control switch {the O/D
OFF indicator lamp will be “QN”). 0/D OFF mdlcator lamp MA

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.
LG
SAT490J E(@

|

I~

OVERDRIVE
ON/OFF > » |piaGNOsiS END EE
CL
SATI70l
6. Depress accelerator pedal fully and release.
M

Accelerator pedal

Depress Release Q%U
SATOB1F
7. Release the overdrive control switch (the O/D OFF indicator EE
lamp will begin to flash “ON" and “OFF").
» |GOTOA4, ST
Judgement of Self-diagnosis Code BS
NCATOO2250704
O/D OFF indicator lamp:
All judgement flickers are the same. 1st judgement flicker is langer than others. BT
NN
—| /D
T F HA
Self diagnosis
start
Start signal 10 judgement tlickers @
H ” T~ Light SG
T i {- Shade EL
o LEbhbhthbtbbhh
SAT437F
SAT436F | Revolution senser circuit is short-circuited or disconnected. D
All circuits that can be confirmed by self-diagnesis are COK. = Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN-
SOR) (DTC: 1102), AT-103.

AT-49 795
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Q/D OFF indicator lamp:

2nd judgement flicker is tonger than others.

~ \ s

om <
OFF |~

P e

SAT439F
Vehicle speed sensor circuit is short-circuited or disconnected.
= Go to VEHICLE SPEED SENSOR-MTR, AT-187.

3rd judgement flicker is longer than others.

| | /.~
T
aanal
- - — Light
_ ll" || —--Shade

SAT441F
Throttle position sensor circuit is short-circuited or disconnected.
= Go to THROTTLE POSITION SENSOR {DTC: 1206), AT-
168.

4th judgement flicker is longer than others.

~ Vs
T
—L_OFF |™—
P

Self-diagnosis
start

- - Light
M - Shade
SAT443F

Shift solenoid valve A circuit is shon-circuited or disconnected.
= Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-158.

5th judgement flicker is lenger than others.

~ A
—f oD |—
IS
Z AN

N _ . Light

-Shade

SAT445F
Shift solenoid vaive B circuit is short-circuited or disconnected.
= Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-163.

6th judgement flicker is longer than others.

SAT447F
Overrun clutch selencid valve circuit is short-circuited or discon-
nected.

= Go to OVERRUN CLUTCH SOLENOQID VALVE (DTC:
1203), AT-176.

7th judgement flicker is fonger than others.

~ Vs
[ 9D

[ e
s ae

- - -- Light

- Shade

SATA49F
Torque converter ciutch solenocid valve circuit is short-circuited

or disconnected.
= Go to TORQUE CONVERTER CLUTCH SOLENOQID VALVE
(DTC: 1204), AT-139.

AT-50
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CONSULT (Cont'd)
O/D OFF indicator lamp:
8th judgement flicker is longer than others. 9th judgement flicker is longer than others.
SN s SN WY
__ﬁ ~[ em =
~LoFE |- OFF
AR ATINNT
Self-diagnosis
start _
- — Light

!——— SEEEE - -- Light
A“_MM‘N Shade
SAT451F

AST fluid temperature sensor is disconnected or TCM power

source circuit is damaged.
= Go to A/T FLUID TEMPERATURE SENSOR AND TCM
POWER SOURCE, AT-97.

U ...

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

10th judgement flicker is longer than others.

NS
~[ oD |—
SN

SAT455F
Line pressure solenoid valve circuit is short-circuited or discon-

nected.
= Go to LINE PRESSURE SOLENOID VALVE (DTC: 1205),
AT-152.

Flickers as shown below.

SAT457F
Battery power is low.
Battery has been disconnected for a long time.

Battery is connected conversely.
{When reconnecting TCM connectors. — This is not a problem.)

Lamp comes on.

e

Self diagnosis
Start

SAT367J
PNP switch, overdrive control switch or throttle position switch
circuit is disconnected or TCM is damaged.

= Go to 21. TCM Self-diagnosis Does Not Activate (PNP,
OVERDRIVE CONTROL AND THROTTLE POSITION
SWITCHES), AT-221.

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

t, = 1.0 second

AT-51
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introduction

TROUBLE DIAGNOSIS — INTRODUCTION

Sensors

SATB31IA

SATE32]

SEF234G

Introduction S

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

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

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

It is much more difficult to diagnose a problem that occurs 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.

Avisual 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-56.

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability compfaint. The cus-
tomer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like the
example (AT-54) should be used.

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

Also check related Service bulletins for information.

AT-52



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction [Cont'd)

DIAGNOSTIC WORKSHEET
Information from Customer
KEY POINTS

WHAT ..... Vehicle & A/T model

=NCAT0023501

NCAT0023S0101 @I]

WHEN..... Date, Frequencies A
WHERE..... Road conditions
- HOW..... Operating conditions, S_ymptoms B
Customer name MR/MS Model & Year VIN
Trans. medel Engine Mileage LG
Incident Date Manui. Date In Service Dale
Frequency O Continuous  [J Intermittent { times a day) EG
Symptoms 1 Vehicle does not move. (O Any position [J Particular position) .
0 No up-shift {0 ist— 2nd O 2nd — 3rd 0 3rd — O/D) FiE |
I No down-shift (00O/D > 3rd O3rd— 2nd O 2nd — 1st) '
0 Lockup rharfun_c:tion GL
O Shift point teo high or too low. ‘
BT

01 Shift shock or slip (ON — D 0O Lockup [ Any drive position)

O Noise or vibration

O No kickdown

0 No pattern select

A

O Others
{ )

O/D OFF indicator lamp

Blinks for about 8 seconds.

O Continuously lit O Net lit

Malfunction indicator lamp {MIL}

01 Continuously lit [J Not lit

AT-53
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TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd)

Diagnostic Worksheet

=NCATG02380102

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

AT-6

2. 0 CHECK A/T FLUID

AT-58

{1 Leakage (Follow specified procedure)
[J Fluid condition
O Fluid level

3. 1 Pe

rform STALL TEST and LINE PRESSURE TEST.

AT-58, 62

O Stail test — Mark possible damaged componenis/others.

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

O Reverse clutch O Low one-way clutch

O Forward clutch 1 Engine

O Overrun clutch [J Line pressure is low

O Forward one-way clutch O Clutches and brakes except high clutch
and brake band are OK

[ Line Pressure test — Suspected parts:

4, O Perform all ROAD TEST and mark required procedures.

AT-63

4-1.

Check before engine is started.

O SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

O PNP switch, AT-92.

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

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

O Engine speed signal, AT-1C8.

J Torque converter ¢lutch sclencid valve, AT-139.

J Line pressure solencid valve, AT-152.

O Shift solenoid valve A, AT-158.

{1 Shift solenoid valve B, AT-163.

O Throttle position sensor, AT-168.

O Overrun clutch solencid valve, AT-176.

O PNP, overdrive control and throttle position switches, AT-221.
O A/T fluid temperature sensor and TCM power source, AT-181.
O Vehicle speed sensor-MTR, AT-187.

O Battery

0O Gthers

AT-64

4-2.

Check at idle

0 1. O/D OFF Indicator Lamp Does Nct Come On, AT-195.

O 2. Engine Cannot Be Started in “P” And “N” Position, AT-197.

O 3. In “P” Position, Vehicle Moves Forward Or Backward When Pushed, AT-198.
O 4. In “N” Position, Vehicle Moves, AT-199.

0 5. Large Shock. "N” — “R" Position, AT-200.

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

O 7. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Pasition, AT-203.

AT-65

AT-54



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd}

4-3. | Cruise test

AT-67
AT-70

Part-1

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

O 9. AT Does Not Shift: D;— D, Or Does Not Kickdown: B,— D,, AT-207.

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

O 11. AT Does Not Shift: Dy—=D,, AT-211.

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

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

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

0 15, Engine Speed Does Not Retumn To ldle (Light Braking D,— D;), AT-2186.

Part-2

AT-72

O 16. Vehicle Does Not Start From Dy, AT-217.

0 9. A/T Does Not Bhift: D,— D, Or Does Not Kickdown: D,— D,, AT-207.
O 10. A/T Does Not Shift: D,— D, AT-208.

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

Part-3

AT-73

[J17. A/T Does Neot Shift: D,—D; When Overdrive Control Switch “ON” — “OFF”, AT-218
O 15. Engine Speed Does Not Return To Idle (Engine Brake In D3}, AT-2186.

O 18. A/T Dees Not Shift: D;—2,, When Selector Lever “D” — “2” Position, AT-219.

0 15. Engine Speed Doas Not Return To Idle (Engine Brake In 2,}, AT-216.

0 19. A/T Does Not Shift: 2,—+1,, When Selector Lever “2" -» “1” Pgsition, AT-220.

3 20. Vehicle Does Not Decelerate By Engine Brake, AT-221.

0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

O PNP switch, AT-92.

O AT fluid temperature sensor, AT-97.

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

O Engine speed signal, AT-108.

O Torque converter clutch solenoid valve, AT-139.

J Line pressure solenoid valve, AT-152.

[0 Shift solenoid valve A, AT-158.

[0 Shift solenoid valve B, AT-163.

O Throttle position sensor, AT-168.

1 Overrun clutch solenoid valve, AT-176.

[J PNP, overdrive control and throttle position switches, AT-221.
O A/T fluid temperature sensor and TCM power source, AT-181.
[0 Vehicle speed sensor-MTR, AT-187.

O Battery

U Others

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

AT-39

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

AT-63

O Perform DTC CONFIRMATION PROCEDURE for following MIL indicating items and check out NG items. | EC section

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

O DTC {P0O731, 1103) A/T 1sl gear function, AT-112.
0O DTC (P0O732, 1104) A/T 2nd gear function, AT-118.
U DTC (PO733, 1105) AT 3rd gear function, AT-124.
O DTC (P0734, 1106) A/T 4th gear function, AT-130.
[0 DTC (P0744, 1107) A/T TCC 5/V function (lock-up), AT-144.

O Perform the Diagnostic Procedures for all remaining items marked NG. Repair or replace the damaged AT-85

pars.

Refer to the Symptom Chart when you perform the procedures. (The chart also shows some cther possible

symptoms and the component inspection orders.}

AT-75

O Erase DTC from TCM and ECM memories.

AT-38

AT-55

G
A
EM |
LG
Ee
FiE
CL

MT

AX

SU

BR

ST

EN)

HA

SG

EL

801



TROUBLE DIAGNOSIS — INTRODUCTION
Work Flow

Work Flow
NCATO0Z4

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR N
A good understanding of the malfunction conditions can make troubleshooting faster and more accurate. In
general, each customer feels differently about a problem. It is important to fully understand the symptoms or

conditions for a customer complaint. _ _
Make good use of the two sheets provided, ““INFORMATION FROM CUSTOMER” (AT-53) and “DIAGNOS-

TiC WORKSHEET” (AT-54}, to perform the best troubleshooting possible.

802 AT-56
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TROUBLE DIAGNOSIS — BASIC INSPECTION

A/T Fluid Check

SAT767B

Fluid leakage

SAT1288G

SATE3BA

SAT6478

A/T Fluid Check
FLUID LEAKAGE CHECK

MNCATOO25

NCATO025501

1. Clean area suspected of [eaking. — for example, mating sur-
face of converter housing and transmission case.
2. Stant engine, apply foot brake, place selector lever in “D” posi-

tion and wait a few minutes.

3. Stop engine.

4. Check for fresh leakage.

FLUID CONDITION CHECK

NCATOO25502

Fluid color

Suspected problem

Dark or black with burned odor

Wear of frictional material

Milky pink

Water contamination — Road water
entering through filler tube or breather

Varnished fluid, light to dark brown
and tacky

Qxidation — Qver or under filling, —
Overheating

FLUID LEVEL CHECK

NCATO028503

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

MAINTENANCE").

Stall Test
STALL TEST PROCEDURE

NCATOG2E

NCATOO26501

1. Check A/T and engine fluid levels. If necessary, add.
2. Drive vehicle for approx. 10 minutes or until engine oil and ATF

reach operating temperature.

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

AT-58



TROUBLE DIAGNOSIS — BASIC INSPECTION

Stalf Test {Cont'd)

SAT513G

21 ¢
/
7
Less

than
5 sec.

’
////7//////,f>//

2

SAT771B

Set parking brake and block wheels.

Install a tachometer where it can be seen by driver during test.
e It is good practice to mark the point of specified engine
rpm on indicator.

& w

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 immediately
release throttle,

o 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.

2 0

JUDGEMENT OF STALL TEST T

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 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 func-
tions with overdrive control switch set to “OFF".
1st and 2nd gears in “2” position and engine brake functions
with accelerator pedal released (fully ciosed throttle). ..... For-
ward clutch or forward one-way clutch slippage

Stall revolution is too high in R position:

e Engine brake does not function in “17 position. ..... Low &
reverse brake slippage

e 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-59

E
LG
EC
FE
cL ‘

r |

AX

SU

ER
ST
RS
BT
HA
G -

EL
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Stail Test (Cont'd)

MPH). ..... One-way clutch seizure in torque converter housing

CAUTION:

Be careful since automatic fluid temperature increases abnor-

mally.

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

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

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

Stall revolution less than specifications:

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

806 AT-60



TROUBLE DIAGNOSIS — BASIC INSPECTION
Stall Test (Cont'd}

Selector lever position Judgement
Q : Stall revolution is normal.
H o] L H : Stall revolution is higher @ﬂ
than spegified.
2 H
9 L L : Stall revolution is lower
1 H (8] L than specified.
A
R 0] H N L
Damaged components | EM

Forward clutch

Low one-way
clutch
/ Reverse e |_|:©

Engine
—] clutch 9

Forward one-way e , - T | | EI
clutch (oot & wil pom \ E

Low & reverse brake

EG

™ Torque converier
one-way clutch

R

ua

Hydraulic circyit for
line pressure control
{Line pressure is low.}

ST

RS

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

clutch cannot be contirmed S@

D H 0 by stall test.)
2 H Q
EL
1 H 9]
R H 0
Selector lever position Judgement B4
SAT895H

AT-61 807
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Line Pressure Test

Line Pressure Test
Test port for NCATG027
D, 2 and 1 LINE PRESSURE TEST PORTS NeaTO0RTSO!
positions Location of line pressure test ports are shown in the illustration.
e Always replace pressure plugs as they are self-sealing
bolts.

Test port for
R pesition

SAT301FA

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

SATB47B)

3. Install pressure gauge to corresponding line pressure port.

Qil pressure gauge set J/
Q [(Jmam -C) / L@\

AATB98

4. Set parking brake and block wheels.

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

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

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

Line pressure: Refer to SDS, AT-343.

SAT493G

808 AT-62
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Line Pressure Test (Cont'd)

JUDGEMENT OF LINE PRESSURE TEST

NCATO027S03

Judgement Suspected parts @l

Line pressure is low in all positions. |e Oil pump wear

e Control piston damage A
o Pressure regulator valve or plug sticking

e Spring for pressure regulator valve damaged

o Fluid pressure leakage between oil strainer and pressure regulator vaive

L]

Clogged strainer (=]

Fiuid pressure leakage between manual valve and particular clutch

Line pressure is low in particular

position, o For example, line pressure is: LG
— Low in “R” and “1” positions, but =

At idle — Normal in “D" and “2” positions.
Therefore, fiuid leakage exists at or around low and reverse brake circuit. EC

Refer to “CLUTCH AND BAND CHART", AT-18.

Line pressure is high. « Maladjusiment of throttle position sensor

» A/T fluid temperature sensor damaged EE
o Line pressure solenocid valve sticking

e Short circuit of line pressure solenoid valve circuit

e Pressure modifier valve sticking CL
e Pressure regulator valve or plug sticking

L ]

Open in dropping resistor circuit

Line pressure is low. « Maladjustment of throttle position sensor
e Line pressure solenoid valve sticking
At stall e Short circuit of line pressure solenocid valve circuit
speed e Pressure regulator valve or plug sticking
e Pressure modifier valve sticking
o Pilot valve sticking
Su
B
ROAD TEST PROCEDURE Road Test worosze ST
1. Check before engine is started. DESCRIPTION ) . NCATG028501
e The purpose of the test is to determine overall performance of
1 A/T and analyze causes of problems. RS
2. Check at idle. e The road test conglst§ of the following three parts:
1. Check before engine is started T
@ 2. Check at idle
3. Cruise test
3. Cruise test. A

SATT86A

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

e Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road test. EL
Refer to “ON BOARD DIAGNOSTIC SYSTEM DESCRIP-
TION” and “TROUBLE DIAGNOSES FOR SYMPTOMS”,
AT-34 - AT-49 and AT-195 - AT-221, A

SATA960G

AT-63 809 |
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Road Test (Cont'd)

1. CHECK BEFORE ENGINE IS STARTED
=NCATO028802
1 CHECK O/D OFF INDICATOR LAMP 2 CHECK O/D OFF INDICATOR LAMP
1. Park vehicle on flat surace. Does O/D OFF indicator lamp flicker for about 8 seconds?
2. Move selector lever to “P" position.
/0 OFF indicator Jamp
Y < (I
-
80 3
OVERDRIVE
ON/OFF L[> 100 2
SAT490J
SATS67I Yes or No
3. Turn ignition switch to “OFF" position. Wait at least 5 sec- Yes > Perform seff-diagnosis and check NG
onds. items on the DIAGNOSTIC
4, Tuwrn ignition switch to “ON” position. (Do not start engine.)
5. Does O/D OFF indicator lamp come on for about 2 se WORKSHEET, AT-54. Refer to TCM
" onds? P come on for abaut £ sec- SELF-DIAGNOSIS PROCEDURE (NO
' TOOLS), AT-48.
O/D OFF indicator lamp No » 1. Tumn ignition switch to “OFF" posi-
tion.
2. Perform self-diagnosis and note NG
items.
<] D Refer to TCM SELF-DIAGNOSIS
PROCEDURE (NO TOOLS), AT-48.
80 3. Go to *2. CHECK AT IDLE”, AT-65.
10
SAT490J
Yes or No
Yes > GO TO 2.
No » Stop ROAD TEST. Go to “1. O/D OFF
Indicator Lamp Does Not Come On”,
AT-195.

810 AT-64
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Road Test (Cont'd)

2. CHECK AT IDLE N
1 CHECK ENGINE START 3 CHECK VEHICLE MOVE e
1. Park vehicle on flat surface. 1. Move selector lever to “P” position.
2. Move selector lever to “P” position. PN

EM
LG
EC
SAT768B
SAT7698 2. Tum ignition switch to “OFF" position. EE
3. Turn ignition switch to “OFF" position. 3. Reiease parking brake.
4. Turmn ignition switch to “START” position. :
5. |s engine started? |
cL
Yes or No > GO 70 4.
Yes p (GOTOZ |
No P |Mark the box on the DIAGNOSTIC 4 CHECK VEHICLE MOVE b
WORKSHEET. Go to 2. Engine Can- 1. Push vehicle forward or backward.
not Be Started In “P” and “N” Position”, 2. Does vehicle move when it is pushed forward or backward?
AT-197. Continue ROAD TEST.

2 CHECK ENGINE START BN ‘
1. Turn ignition switch to “ACC" position.
2. Move selector lever to “D", “1", “2" or “R" position.
SU |
B
|
SAT796A
3. Apply parking brake. ST |
Yes or No
Yes » Mark the box on the DIAGNOSTIC RIS ‘

WORKSHEET. Go to “3. In "P”
Position, Vehicie Moves Forward Or ‘

SAT770B !
3. Turn ignition switch to “START” position. Backward When Pushed”, AT-198. S
; post Continue ROAD TEST. BT

4. |s engine started?

Yes or No No » GO TO 5.

Yes > Mark the box on the DIAGNOSTIC [H]A
WORKSHEET. Go to “2. Engine Can- F
not Be Started In “P” and “N” Position”,

AT-197. Continue ROAD TEST. §C

No » [coTO03. ' |

EL
DX

AT-65 811
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Aoad Test (Cont'd)

5 CHECK VEHICLE MOVE

7 CHECK VEHICLE MOVE

1. Start engine,
2. Move selector lever to “N" position.

o
e,

%
SAT77t8

N
]

N

<

1. Release foot brake for several seconds.

Brake pedal

')

For several seconds

SAT799A
3. Release parking brake. 2, Does vehicle creep backward when foot brake is released?
4. Does vehicle move forward or backward? Yes or No
Yes or No Yes » GO TO 8.
Yes [ Mark the box on the DIAGNQSTIC No > Mark the box on the DIAGNOSTIC
WORKSHEET. Go to "4. In "N” WORKSHEET. Go to “6. Vehicle Does
Position, Vehicle Moves”, AT-199. Con- Not Creep Backward In “R” Position”,
tinue ROAD TEST. AT-201. Continue ROAD TEST.
No > GO TO 6.

6 CHECK SHIFT SHOCK

8 CHECK VEHICLE MOVE

1. Apply foot brake.

Brake pedal

W

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

SAT797A SAT773B
2. Move selector lever fo “R" position. 2. Does vehicle creep forward in all three positions?
Yes or No
Yes p [Goto 3. CRUISE TEST, AT-67.
No P |Mark the box on the DIAGNOSTIC
WORKSHEET. Go to “7. Vehicle Does
Not Creep Ferward in “D", "27 Or “1”
Position”, AT-203. Continue ROAD
TEST.
SAT7728
3. Is there large shock when changing from “N” to “R" posi-
tion?
Yes or No
Yes > Mark the box on the DIAGNCSTIC
WORKSHEET. Go to “5. Large Shock
"N" — “R” Position”, AT-200. Continue
ROAD TEST.
No P {GOTO7.
AT-66
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Road Test (Cont'd)
3. CRUISE TEST I
e Check all iterns listed in Parts 1 through 3. ol
With CONSULT I

e Using CONSULT, conduct a cruise test and record the result.
e Print the result and ensure that shifts and lock-ups take place MA
as per Shift Schedule.

CONSULT Setting Procedure R
1. Turn ignition switch “OFF”", e
2. Connect CONSULT te Data link connector for CONSULT. Data

link connector for CONSULT is located in left side dash panel.

AT T
B Data link ¢connector
for CONSULT

AECB78

3. Turmn ignition switch “ON”.

4. Touch “START".
NISS5AN
CONSULT
[
. sy
START
[~ SuB MODE___ ] BR
SEF3921
5. Touch “A/T".
[l secect sysiem | ST
I ENGINE |
| I
| | B
[ I
| I A,
SAT974H
6. Touch “DATA MONITOR”. §G
[ seectomamone [
| SELF-DIAG SSULTS EL
| DATA MONITOR

| TCM PART NUMBER

I
I

|
|
| DTC WORK SUPPORT | o
|
|
|

SAT385J

AT-67 813
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Road Test (Cont'd)

[ seLecT monToR mem |

ECU INPUT SIGNALS

| MAIN SIGNALS

I SELECTION FROM MENU

I
I

"
['serring | START

HD| I I | .

SAT90ZH

[l seT RecoRDING COND |
MANU F1 RIG

:

AUTO TRIG

H! SPEED

I |

r
2

SAT297C)

[l seLect monrToR ITEM |

| ECU INPUT SIGNALS WJ
MAIN SIGNALS
SELECTION FROM MENU |

|

| |
l 5
[serne]l START |

SAT903H

#MONITOR NO FAIL
ENGINE SPEED 800rpm
1

GEAR
SLCT LVR POSI N«P
WVEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8
LINE PRES OTY 29%
TCC S/ DUTY 4%
SHIFT 5/V A ON
SHIFT S/V B m ON
[ RECORD |
SATO71H

#*RECORD 4/8 NO FAIL E!
ENGINE SPEED 768rpm
1

GEAR
SLCT LVR POSI N.P
VEHICLE SPEED Dkm/h
THROTTLE POSI 00/8
LINE PRES DTY 29%
TCC S/ DUTY 4%
SHIFT S/V A ON
SHIFT S/V B m ON
[ STOP
SATOY2H

7. Touch “SETTING" {o set recording condition.

8. Touch “LONG TIME" and “ENTER” key.

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”.

AT-68



TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)
13. Touch “DISPLAY”.
m REAL-TIME DIAG = N
¥k ¥k k NC FAILURE % % % %
A
[ STORE [ (RECORD1) | i
DISPLAY
SAT301C e
m ENG GEAR SLCT 14, Touch “PRINT".
SPEED ILEVER -
18:01 (rpm) POSI
00°03 [ 1 D
Nl 704 1 D
0001 A 1 D o
0000 704 1 D
0001 704 1 D
0002 704 1 D o
00'03 ~ 704 1 0

[ PRINT ]| GRAPH ]

SATI04H
} “ " again.
=] NG GEAR  SLOT 15. Touch “PRINT” ag
SPEED LEVER
18:01_ (rpm) POSI
0003 [T 1 D
0002 AN 1 D A3
0001 [V 1 D
0000 704 1 D
0001 704 1 D @
0002 704 1 D U
0003 704 1 D
el
[ arm [ PRINT | BR
SATI05H
. itor data printed out.
ENG GEAR SLCT VEHI THRTL 16 ChGCK the m,onlt P ST
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POSI SPEED
18:01  {rpm) (kmMh}  (/8)
el 704 D ¢ 00 =S
00'02 704 1 D 0 0.0
0001 704 1 o 0 a0
0000 704 1 8] a 0.0
0001 704 1 D o 00 8T
oooz2 704 1 D 0 0.0
0003 704 1 D 0 00
00’04 704 1 D 0 0.0
0005 704 1 D 0 00 A
SAT906H
® Without CONSULT NeAT365040 8C

e Throttle position sensor can be checked by voltage across

é terminals 41 and 42 of TCM. o

[ Tem  lofconnecToR])

42 41
B Gy
. ’
o B

I

BATA17)

AT-69 : 815
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Hoad Test (Cont'd)

Cruise Test — Part 1

=NCAT002350404

1 CHECK STARTING GEAR (D,) POSITION

2

CHECK SHIFT UP (D, TC D)

1. Drive vehicle for approx. 10 minutes to warm engine oil and
ATF up to operating temperature.
ATF operating temperature:
50 - B0°C (122 - 176°F)
2. Park vehicle on flat surface.
3. Set overdrive control switch to “ON” position.
4. Move selector lever to “P” position.

OVERDRIVE
ON/OFF >

SATO01J
5. Start engine.
6. Move selector lever to “D” position.
“a_ 0O
?
SAT775B

7. Accelerate vehicle by constantly depressing accelerator
pedal halfway.

Accelerator
pedal

Half-way

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

SAT495G

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

speed.

Read gear position, throttle opening and vehicle

Specified speed when shifting from D, to D;:
Refer to Shift schedule, AT-343.

©»0

Accelerator
pedal
77

7
Halfway

SATE541

Yes or No

Yes

» |GOTOS

No

» | Goto “9. AT Does Not Shift: D, — D,
Or Does Not Kickdown: Dy — D.*, AT-
207. Continue ROAD TEST.

3

CHECK SHIFT UP {D, TO Ds)

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

Specified speed when shifting from D, to Dj:

Refer to Shift scheduie, AT-343.

©»0Q

Accelerator
pedal

7

Halfway SATESS!
Yes or No
Yes P |GOTOA4.
No » Go to “10. A/T Does Not Shift: D, —

D,", AT-209. Continue ROAD TEST.

Yes or No
Yes P [GOTOZ2
No > Go to “8. Vehicle Cannot Be Started

From D,”, AT-205. Continue ROAD
TEST.

AT-70
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Hoad Test {Cont'd)

4  |CHECK SHIFT UP (D; TO D)

6 CHECK HOLD LOCK-UP

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 schedule, AT-343.

©» 0

Accelerator
pedal

7

' Does A/T hald lock-up condition for more than 30 seconds?
Yes or No
Yes » GOTO7Y.
No > Go to “13. A/T Does Not Hold Lock-up
Condition”, AT-214.

7 CHECK SHIFT DOWN (D, LU TO D,)

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

D » Q@
Haltway SATOSEI Q:;::erator Brake pedal
Yes or No “ l
Yes > GO TO 5. 7 a
No P |Goto*1t. A/T Does Not Shift: D, —
D", AT-211. Continue ROAD TEST. 7
) Released Lightly applied SATOS8I
5 CHECK LOCK-UP (D, TO D, L/U) Yes or No
Does A/T perform lock-up at the specified speed? Yes > GO TO 8.
@ Read vehicle speed, throttle position when lock-up No > Go fo “14. Lock-up Is Not Released”
duty becomes 94%. e ’
Specified speed when lock-up occurs: AT-215. Continue ROAD TEST.
Refer to Shift schedule, AT-343.
@ » B CHECK SHIFT DOWN (D, TO D3)

Acceleratar
pedal

“

Hallway SATE57|
Yes or No
Yes > GO TO 6.
No | Go to “12. AT Does Not Perform Lock-
up”, AT-213. Continue ROAD TEST.

1. Decelerate vehicle by applying foot brake lightly.

2. Does engine speed return to idle smoothly when AT is
shifted from D, to D;?

(B) Read gear position and engine speed.

e»0

Accelerator Brake pedal
pedal

v\

7

Released Lightly applied SATOS0

Yes or No

Yes

1. Stop vehicle.
2. Go to “Cruise test — Part 2, AT-72.

No

Go to “15. Engine Speed Does Not
Return To idle (Light Braking D, —
Ds)", AT-216. Continue ROAD TEST.

AT-71

(AN

EM

LG

Sl

RS

B
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Road Test (Cont'd)

Cruise Test — Part 2

1 CHECK STARTING GEAR (D,) POSITION

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

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

3. Acceierate vehicle by half throttle again.

4. Does vehicle start from D,?

{F) Read gear position.

Accelerator
pedal

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 Dg:
Refer to Shift schedule, AT-343.

e»0

Accelerator
pedal
Z

7
Fully depressed

SAT495G
Yes or No
Yas > GO TO 2
No > Go to "16. Vehicle Does Not Start

From DB,", AT-217. Continue ROAD
TEST.

SAT960I
Yes or No
Yes > GO TO 4.
No p  |Goto “10. AT Does Not Shift: D, —
D,", AT-209. Continue ROAD TEST.

4 CHECK SHIFT UP (D; TO D,) AND ENGINE
BRAKE

2 CHECK SHIFT UP AND SHIFT DOWN (D,
TO D, TO D)

1. Accelerate vehicle to 80 km/h {50 MPH) as shown in illus-
tration,

2. Release accelerator pedal and then gquickly depress it fully,

3. Does A/T shift from D, to D, as soon as accelerator pedal
is depressed fully?

Read gear position and throttle position.

@ »Q » @

Release accelerator pedal after shifting from D, to D,

Does A/T shift from D, to D, and does vehicle decelerate by
engine brake?

Read gear position, throttle position and vehicle

speed.
Accelerator Accelerator
pedal pedal
A @
7
i
Fully depressed Released
SAT405H
Yes or No
Yas » 1. Stop vehicle.
2. Go to “Cruise test — Part 3", AT-73.
No p  [Goto “11. A/T Does Not Shift: D; —
D,”, AT-211. Continue ROAD TEST.

80 km/h
{50 MPH)
Accslerator Accelerator Accelerator
_pedal padal pedal
% % p
- 7
e
“ %
Haltway Released | Fully depressed
SAT404H
Yes or No
Yes > GO TO 3.
No > Go to "9. A/T Does Not Shift: D, — D,

Or Does Not Kickdown: D, — DB,", AT-
207. Continue ROAD TEST.

AT-72

=NCATO02850405




TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)
Cruise Test — Part 3 I
@l
1 VEHICLE SPEED D, POSITION 3 CHECK ENGINE BRAKE
1. Confirm overdrive control switch is in “ON" position, Does vehicle decelerate by engine brake?
2. Confirm selector lever is in “D” position. A
3. Accelerate vehicle using half-throttie to D,-
=
Vo : LG
A D: (OD OFF)
. 5
SATZ99I
FiE
SATB12A Yes or No
Yes p 1GOTOA4.
> IGO TO 2 No P | Goto “15. Engine Spesd Does Not cL
. Return To Idie (Light Braking D, —
D.)", AT-216. Continue ROAD TEST.
2 CHECK SHIFT DOWN (D, TO D,) i
1. Release accelerator pedal. 4 CHECK SHIFT DOWN (D; TO D,)
Accelerator pedal 1. Move selector lever from “D” to “2" position while driving in
D, (O/D OFF).
2. Does A/T shift from D, (O/D OFF) to 2,7
B) Read gear position. B
SU
D. (OD OFF)
$ :
B\el\egs{e\\ o
SATB13A @
2. Set overdrive control switch to “OFF" position while driving IS
in D,. Engine brake S
3. Does A/T shift from D, to D, (O/D OFF)?
(B) Read gear position and vehicle speed. .
saTroica | 13§
Yes or No
Yes » |GOTOS. BT
No p [Goto “18. A/T Does Not Shift: Dy —
,‘ D,, When Selector Lever ‘D" — 2"
Pasition”, AT-219. Continue ROAD [HA,
D: (OD OFF) TEST.
OVERDRIVE
e e
SAT999I
EL
Yes or No
Yes > GO TO 3.
No » Go to “17. AT Does Not Shift: D, — ﬂx
D3, When Overdrive Control Switch
“ON” — “OFF", AT-218. Continue
ROAD TEST.
AT-73 819
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Road Test (Cont'd)

TROUBLE DIAGNOSIS — BASIC INSPECTION

& CHECK ENGINE BRAKE

7

CHECK ENGINE BRAKE

| Poes vehicle decelerate by engine brake?

$
@)
 Engine brake

Engine brake

Does vehicle decelerate by engine brake?

Engine brake

-

6 CHECK SHIFT DOWN

SAT791GA SAT778B
Yes or No Yes or No
Yes - [GOTOS. Yes 1. Stop vehicle.
. 2. Perform self-diagnosis. Refer to
No » Go to “15. Engine Speed Does Not oM SELF-DIAgNOSTIC PROCE-
Return To Idle {Light Braking D, — DURE (NO TOOLS), AT-48
D,)', AT-216. Continue ROAD TEST. ! :
No Go to “20. Vehicle Does Not Deceler-

ate By Engine Brake”, AT-221. Con-
tinue ROAD TEST,

2,

1. Move selector lever from “2” fo “1” position while driving in

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

|®®®

Engine hrake

SAT7788
Yes or No
Yes | 2 GO TO7.
Na > Go to “19. A/T Does Not Shift: 2, —»

1;. When Selector lever “2" — “1"
Position”, AT-220. Continue ROAD
TEST.

AT-74




TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart

Symptom Chart

Numbers are arranged in order of inspection.

Perform inspections starting with number one and work up.

NCATOGZS

Reference Page

Symptom Condition Diagnostic ltem
. ) 1. Ignition switch and starter EL and EM section
Engine does not start in “N”, “P”
positions. ON vehicle 2. Control cable adjustment AT-235
AT-197
3. PNP switch adjustment AT-235
Engine starts in position other than 1. Controd cable adjustment AT-235
“N" and “P” positions. ON vehicle
AT-197 2. PNP switch adjustment AT-235
1. Fluid level AT-58
2. Line pressure test AT-62
ON vehicle 3. Throttle position sensor {Adjustment) EC section
T 0 " - H iy N i 11 .
ransmission noise in P and “N 4. Revolution sensor and vehicle speed AT-103, AT-187
positians. sensor
5. Engine speed signal AT-108
6. Qil pump AT-262
OFF vehicle
7. Torque converter AT-245
Vehicle moves when changing into . -
“p" position, or parking gear does ON vehicle 1. Control cable adjustment AT-235
not disengage when shifted out of
“P” position. : ;
AT-198 QOFF vehicle 2. Parking components AT-240
ON vehicle 1. Control cable adjustment AT-235
Vehicle runs in “N” position. 2. Forward clutch AT-290
AT-199 OFF vehicle 3. Reverse clutch AT-281
4. Overrun clutch AT-290
1. Control cable adjustment AT-235
2. Line pressure test AT-62
ON vehicle
3. Line pressure sclencid valve AT-152
Vehicle will not run in “R” position
4. Control val mbl AT-234
{(but runs in "D”, “2” and “1” posi- ve assembly 3
tions). Clutch slips. 5. Reverse clutch AT-281
Very poor acceleration.
AT-201 6. High clutch AT-285
OFF vehicle 7. Forward clutch AT-290
8. Overrun clutch AT-290
9. Low & reverse brake AT-297

AT-75

&

EC

FEE

GL

T

B

ST

RS

BT

HA

SC

EL
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reterence Page

Symptom Condition Diagnostic {tem
1. Fluid level AT-58
2. Control cable adjustment AT-235
ON vehicle 3. line pressure test AT-82
4. Line pressure solenoid valve AT-152
Vehicle braked when shifting into “R”
position. 5. Control valve assembly AT-234
6. High clutch AT-285
7. Brake band AT-310
CFF vehicle
8. Forward clutch AT-290
9. Qverrun clutch AT-290
1. Engine idling rpm AT-62
2. Throttle position sensor (Adjustment) EC saction
3. Line pressure test AT-62
o . 4, A/T fluid temperature sensor AT-97
Sharp shock in shifting from “N” to N vehicle . .
“D” position. 5. Engine speed signal AT-108
6. Line pressure s¢lenoid valve AT-152
7. Control valve assembly AT-234
8. Accumulator N-D AT-234
OFF vehicle 9. Forward clutch AT-290
Vehicle will not run in “D” and “2” ON vehicle 1. Control cable adjustment AT-235
positions (but runs in “1” and “R”
positions). OFF vehicle 2. Low one-way clutch AT-240
1. Fluid level AT-58
2. Line pressure test AT-62
ON vehicle 3. Line pressure solenoid valve AT-152
4. Contro! valve assembly AT-234
Vehicle will not run in “D”, “17, “2”
positions (but runs in “R” position). 5. Accumulator N-D) AT-234
Clutch slips. Very poor acceleration.
: AT-281
AT-203 6. Reverse clufch
7. High clutch AT-285
OFF vehicle 8. Forward ciutch AT-290
9. Forward one-way ciutch AT-301
AT-240

10. Low cne-way clutch

AT-76



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reference Page

Symptom Condition Diagnostic ltem
1. Fluid level AT-58
2. Control cable adjustment AT-235
3. Throttle position sensor (Adjustment) EC section
ON vehicle 4. Line pressure test AT-62
5. Line pressure solenoid valve AT-152
Clutches or brakes slip somewhat in 8. Control valve assembly AT-234
starting. 7. Accumulator N-D AT-234
8. Forward clutch AT-290
9. Reverse clutch AT-281
OFF vehicle 10. Low & reverse brake AT-297
11. Oil pump AT-262
12. Torque converter AT-245
Excessive creep. ON vehicle 1. Engine idling rpm AT-62
1. Fluid level AT-58
ON vehicle 2. Line pressure test AT-62
No creep at all. 3. Control valve assembly AT-234
AT-201, 203 4. Forward clutch AT-290
OFF vehicle 5. Oil pump AT-262
6. Torgue converter AT-245
1. PNP switch adjustment AT-235
2. Control cable adjustment AT-235
Failure o change gear from *D," 1o ON vehicle 3. Shift solenoid valve A AT-158
“D,". 4. Control valve assembly AT-234
gérilziseo\:olution sensor and vehicle speed AT-103, AT-187
OFF vehicle 6. Brake band AT-240
1. PNP switch adjusiment AT-235
2. Control cable adjustment AT-235
ON vehicle 3. Shift solenocid valve B AT-163
faiLure to change gear from “D," to 4. Control valve assembly AT-234
b zé:iseo\;olution sensor and vehicle speed AT-103, AT-187
OFF venicle 6. High clutch AT-285
7. Brake band AT-240

AT-77
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reference Page

Symptom Condition Diagnostic Item
1. PNP switch adjustment AT-235
2. Control cable adjustment AT-235
ON vehici 3. Shift solenoid valve A AT-158
Failure to change gear from “D," to vehicie
D" 4. Revolution sensor and vehicle speed AT-103, AT-187
sensor
5. A/T fluid temperature senscr AT-97
OFF vehicle 6. Brake band AT-240
1. Throttle position sensor (Adjustment) EC section
Too high a gear change point from 2. Revolution sensor and vehicle speed
“D,” to “D,”, from “D," to “D.", from _ sensor AT-103, AT-187
“Dy" to “D,". ON vehicle
AT-207, 209, 211 3. Shift solenoid valve A AT-158
4. Shift solenoid valve B AT-163
) 1. Fluid level AT-58
Gear change directly from “D," to | ON vehicle
“D,” occurs. 2. Accumulator servo release AT-234
OFF vehicle 3. Brake band AT-240
1. Engine idiing rpm AT-62
. Engine stops when shifting lever into ON vehicle 2. Torgue converter clutch solenoid valve AT-245
R D7, 72" and 17, 3. Control valve assembly AT-234
OFF vehicle 4. Torgue converter AT-245
1. Throtile position sensor (Adjustment) EC section
2. Line pressure test AT-62
Too sharp a shock in change from ON vehicle 3. Accumulator servo release AT-234
"Dy" 10 "Dy" 4. Control valve assembly AT-234
5. A/T fluid temperature sensor AT-97
OFF vehicle 6. Brake band AT-240
1. Throttle position sensor {Adjustment) EC section
ON vehicle 2. Line pressure test AT-62
Too sha hock i
wry » "rp ? shock in change from 3. Control valve assembiy AT-234
D" to "DS".
4. High clutch AT-285
OFF vehicle
5. Brake band AT-240
1. Throttle position sensor (Adjustment) EC section
ON vehicle 2. Line pressure test AT-62
T .
« 00.. Shir P ? shock in change from 3. Control valve assembly AT-234
D;" to *D,". .
4. Brake band AT-240
OFF vehicle
5. Overrun clutch AT-290

AT-78



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)
Symptom Condition Diagnostic tem Reference Page
1. Fluid lavel AT-58 @l
2. Throttle position sensor {Adjustment) EC section
Almost no shock or chutches slipping | ON vehicle 3. Line pressure test |AT-62 WA
in change from “D," to “D,". 4. Accumulator servo release | AT-234
5. Control valve assembly AT-234 EM
OFF vehicle 6. Brake band AT-240
1. Fluid level AT-58 L©
2. Throttle position sensor {Adjustment) EC section
ON vehicle : E®
Almost no shock or slipping in 3. Line pressure test AT-62
change from “D,” to “Dy". 4. Control vaive assembly AT-234 EE
[
5. High clutch AT-285
OFF vehicle
6. Brake band AT-240
GL
1. Fluid level AT-58 |
2. Throttle position sensor (Adjustment) EC section MT :
ON vehicle - : :
Almost no shock or slipping in 3. Line pressure test AT-62
change from *Dy” to “D,". 4. Control valve assembly AT-234
5. High cluich AT-285
OFF vehicle
6. Brake band AT-240 AX
ON vehicle 1. Fluid level AT-58 I
2. Reverse clutch AT-281 SU
Vehicle braked by gear change from 3. Low & reverse brake AT-207 |
D" 10 "D;". OFF vehicle :
4. High clutch AT-285 BR
5. Low one-way clutch AT-240 |
Vehicle braked by gear change from | ON vehicle 1. Fluid level AT-58 ST
D" to *Dy”. OFF vehicle 2. Brake band AT-240 |
ON vehicle 1. Fluid level AT-58 RS |
Vehicle braked by gear change from 2. Overrun clutch AT-250 BT i
By" to "D, OFF vehicle 3. Forward one-way clutch AT-301
4. Reverse clutch AT-281
A |
EL
1o
\
825
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reference Page

Symptom Condition Diagnostic ltem
1. Fluid level AT-58
2. PNFP switch adjustment AT-235
ON vehicle 3. Shift solenoid valve A AT-158
4. Shift solencid valve B AT-163
5. Control vaive assembly AT-234
Maximum speed not attained. Accel-
eration poor, 6. Reverse cluich AT-281
7. High clutch AT-285
8. Brake band AT-240
OFF vehicle
9. Low & reverse brake AT-297
10. Qil pump AT-262
11. Torque converter AT-245
1. Fluid level AT-58
2. Throtile position sensor (Adjustmeant) EC section
3. Overrun cluich solenoid valve AT-176
ON vehicie : :
Failure to change gear from “D,” to 4. Shift solenocid valve A AT-158
Dy 5, Line pressure solenoid valve AT-152
6. Control valve assembly AT-234
7. Low & reverse brake AT-297
OFF vehicle
8. Overrun cluich AT-290
1. Fluid level AT-58
2. Throttle positicn sensor {Adjustment) EC section
ON vehicle 3. Shift solenoid valve A AT-158
Failure to change gear from “Dy”" to . .
::Dzn or fl‘OI"n «D4» to uDz“. 4. Shift So|en0Id Valve B AT'163
5. Controf valve assembly AT-234
8. High clutch AT-285
OFF vehicle
7. Brake band AT-240
1. Fluid level AT-58
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Shift solencid valve A AT-158
Failure to change gear from “D,” to 4. Shift solenoid valve B AT-163
By" or from “Dg” to "Dy 5. Control valve assembly AT-234
6. Low one-way clutch AT-328
QFF vehicle 7. High clutch AT-285
8. Brake band AT-240
1. Throttle position sensor (Adjustment) EC section
Gear change shock felt during 2. Line pressure test AT-62
deceleration by releasing accelerator | ON vehicle
pedal. 3. Overrun clutch solencid valve AT-176
4. Control valve assembly AT-234
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd}

Symptom Condition Diagnostic ttem Reference Page
Too high a change point from *D,” to 1. Throttle position sensor (Adjustment) EC section @l
“Dy*, from “Dy” to "D, 7, from “D," to | ON vehicle : ' :
. 2. Revoluticn sensor and vehicle speed AT-103, AT-187
sensor MA
1. Throttle position sensor (Adjustment) EC section
Kickdown does not operate when 2. Revolution sensor and vehicle speed AT-103, AT-187 EM
depressing pedal in “D,” within kick- | ON vehicle sensor
down vehicle speed. 3. Shift solenoid valve A AT-158 o
4. Shift solenoid valve B AT-163
1. Revolution sensor and vehicle speed AT-103, AT-187 EC
Kickdown operates or engine over- sensor
runs when depressing pedal in *D," ; 2. Throttle position sensor (Adjustment EC section
beyond kickdown vehicle speed ON vehicle ) FE
limit. 3. Shift solenoid valve A AT-158
4. Shift solenoid valve B AT-163
1. Fluid level AT-58 cL
2. Throttle position sensor (Adjustment) EC secticn M
o ON vehicle 3. Line pressure test AT-62
Races extremely fast or slips in
changing from “D,” to “D;” when 4. Line pressure solenocid valve AT-152
depressing pedal.
5. Control valve assembly AT-234
6. High clutch AT-285
OFF vehicle AX
7. Ferward clutch AT-290
1. Fluid lavel AT-58 S
2. Throttle position sensor (Adjustment) EC section
3. Line pressure test AT-82 B
Lo ON vehicle BR
Hacesl extremely fast or slips in 4. Line pressure solenoid valve AT-152
changing from “D,” to “D;” when
depressing pedal, 5. Shift solenoid valve A AT-158 8T
6. Control valve assembiy AT-234
7. Brake band AT-240 RS
OFF vehicle
8. Forward clutch AT-290
1. Fluid level AT-58 BT |
2, Throttle position sensor (Adjustment) EC section
3. Line pressure test AT-62 A
ON vehicle
L 4. Line pressure solenoid valve AT-152
Races extremely fast or slips in &G
changing from “D3” to “D.,” when 5. Control valve assembly AT-234 '
depressing pedal. |
6. A/T fluid temperature sensor AT-97 2L
1=l
7. Brake band AT-240 ;
OFF vehicle 8. Forward clutch AT-290 e
(B)
9. High cluich AT-285 |
827 |
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reference Page

Symptom Condition Diagnostic Item
1. Fluid fevel AT-58
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Line pressure test AT-62
Races extremely fast or slips in 4. Line pressure solenoid valve AT-152
changing from “D,” or “Dy" to “D,”
when depressing pedal. 5. Control valve assembly AT-234
8. Forward clutch AT-290
OFF vehicle 7. Forward one-way ciutch AT-301
8. Low one-way clutch AT-240
1. Fluid level AT-58
2. Contrel cable adjustment AT-235
ON vehicle
3. Line pressure test AT-62
4. Line pressure solenoid valve AT-152
5. Qil pump AT-262
Vehicle will not run in any position.
6. High clutch AT-285
7. Brake band AT-240
OFF vehicle
8. Low & reverse brake AT-297
9. Torque converter AT-245
10. Parking components AT-322
and “R” positions. OFF vehicle 2. Torque converter AT-245
1. PNP switch adjustment AT-235
2. Throttle position sensor {Adjustment) EC section
3. Overrun clutch solenoid valve AT-176
Failure to change from "Da” to "22” ON vehicle 4. Shift solencid valve B AT-163
h hanging | into “2” i- ] ]
:ivo: n changing fever into "2 posi 5. Shift solenoid valve A AT-158
AT-203 6. Control valve assembly AT-234
7. Control cable adjustment AT-235
8. Brake band AT-240
OFF vehicle
: 9. Overrun clutch AT-290
G h f “2 ” [t » [t . . i
ear change from "2," 10 "24" in "2 ON vehicle 1, PNP switch adjustment AT-235

position.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)
Symptom Condition Diagnostic Item Reference Page
1. PNP switch adjustment AT-235
2. Control cable adjustment AT-235
3. Throtile position sensor (Adjustment) EC section
. . ON vehicle 4. Revolution sensor and vehicle speed AT-103, AT-187
Engine brake does not operate in “1” sensor
asition.
iT-217 5. Shift solenoid valve A AT-158
6. Control valve assembly AT-234
7. Qverrun clutch solenoid valve AT-176
8. Qverrun clutch AT-290
OFF vehicle
9. Low & reverse brake AT-297
Gear change from “1,” to “1,” in “1" ON vehicle 1. PNP switch adjustment AT-235
position. 2. Control cable adjustment AT-235
1. PNP switch adjustment AT-235
2. Revolution sensor and vehicle speed AT-103, AT-187
Sensor
ON vehicle 3. Shift solenoid valve A AT-158
Does not change from “1," to *1," in
“1" position. 4. Control valve assembly AT-234
5. Overrun clutch solenoid valve AT-176
6. Overrun clutch AT-250
OFF vehicle
7. Low & reverse brake AT-297
Large shock changing from “1," to | ON vehicle 1. Control valve assembly AT-234
147 in 1" position. OFF vehicle 2. Low & reverse brake AT-297
1. Fluid level AT-58
2. Engine idling rpm AT-62
3. Throttle position sensor {Adjustment) EC section
ON vehicle
4. Line pressure test AT-62
5. Line pressure solenoid valve AT-152
6. Control valve assembly AT-234
7. Oil pump AT-262
Transmission overheats.
8. Reverse clutch AT-281
8. High clutch AT-285
10. Brake band AT-240
OFF vehicle
11. Forward clutch AT-290
12, Overrun clutch AT-290
13. Low & reverse brake AT-297
14. Torgue converter AT-245

AT-83
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Charn (Cont'd)

Symptom

Reterence Page

Condition Diagnostic Item
ON vehicle 1. Fluid level AT-58
2. Reverse clutch AT-281
3. High clutch AT-285
ATF shoots out during operation. 9
White smoke emitted from exhaust 4. Brake band AT-240
pipe during operation. QOFF vehicle
5. Forward clutch AT-280
6. Overrun clutch AT-290
7. Low & reverse brake AT-297
ON vehicle 1. Fluid level AT-58
2. Torque converter AT-245
3. Qil pump AT-262
4. Reverse cluich AT-281
Honsi i .
Oi 2nswe smell at fluid charging 5. High clutch AT-285
pipe. OFF vehicle
6. Brake band AT-240
7. Forward clutch AT-290
8. Qverrun clutch AT-290
9. Low & reverse brake AT-297
1. Throttle position sensor (Adjustment) EC section
2. Revolution sensor and vehicle speed AT-103, AT-187
SENnsor
3. PNP switch adjustment AT-235
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-62
7. Terque converter clutch solenoid valve AT-139
8. Control valve assembly AT-234
OFF vehicle 9. Torque converter AT-245
1. Fluid level AT-58
2. Throttle position sensor (Adjustment) EC section
3. Line pressure test AT-62
ON vehicle
Torque converter clutch piston slip. 4. Torque converter clutch solencid valve AT-139
5. Line pressure solenoid valve AT-152
6. Control valve assembly AT-234
OFF vehicle 7. Torque converter AT-245
1. Throttle positicn sensor {Adjusiment) EC section
Lock-up point is extremely high or 2. Revolution sensor and vehicle speed AT-103, AT-187
low. ON vehicle sensor
AT-213 ;
3. Torque converter ciutch solenoid valve AT-139
4. Control valve assembiy AT-234
AT-84



TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont’d)

Symptom Condition ' Diagnostic Item ' Reference Page
1. Throttle position sensor (Adjustment) EC section @l
2. PNP switch adjustment AT-235
3. Revolution sensor and vehicle speed AT-103, AT-187 A
sensor
; 4. Shift solencid valve A AT-158
ON vehicle : EM
A/T does not shift to “D,” when driv- )
ing with overdrive control switch 5. Overrun clutch solenoid valve AT-176
ON” 6. Control valve assembly AT-234 LG
7. A/T Huid temperature sensor AT-87
8. Line pressure test AT-62 EE
9. Brake band AT-240
OFF vehicle
10. Overrun clutch AT-290 FE
1. Fluid level AT-58
2. Torque converter clutch solenoid valve AT-139 CL
Engine is stopped at “R", “D", “2* . ; .
and “1” positions. ON vehicle 3. Shift solencid valve B AT-163 -
4. Shift solenoid valve A AT-158 '
5. Control valve assembly AT-234

sU

BR

TCM Terminals and Reference Value worrooso ST

PREPARATION O
e Measure voltage between each terminal and terminal 25 or 48
by following “TCM INSPECTION TABLE”. RS

Terminal
B

SAT216J

AT-85 831 |
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminals and Reference Value (Cont'd)

TCM HARNESS CONNECTOR TERMINAL LAYOUT

NCATO030502

______________________________________________________________

! i
! 1

]
i = == i
! 1]2f3[4]5]|6]7]8]9 28] ?2@&9]3031 33 :@
! N EREEE D RGE hsj36137 aagl4ola 142 ! s
! ooz [z W aaldfas —aels| Gy E S.
1
1 !
]

SAT403d
TCM INSPECTION TABLE
NCATO030503
(Data are reference values.)
Terminal . - Judgement
No. Wire color [tem Condition standard
_ When releasing accelerator pedal |, o, gy
] - Line pressure sole- after warming up engine.
noid valve ((! = When depressing accelerator pedal | o o\, o jocc
w fully after warming up engine. '
) When releasing accelerator pedal |-,
Line pressure sole- after warming up engine.
2 P/B neid valve (with -
dropping resistor) When depressn)g accelera}tor pedal 0.5V or less
fully after warming up engine.
When A/T performs lock-up. 8-1b6V
Torque converter
3 GY/R ¢luich solenoid
valve x\:)hen A/T does not perform lock- 1V or less
51 Y/R — — —
6 -1 Y/G - — —
7™ Y/B — M — —
“},ﬁ ‘\%l;eﬂn turning ignition switch to Battery voltage
10 G/OR Power source d
When turning ignition switch to
“OFE" 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
; ; (When driving in “D,” or “D,".)
11 LA Shilﬂ s:lenmd g 1 4
valve When shift solenoid valve A does
not operate. 1V or less
(When driving in “D,” or “D3".)
When shift solencid valve B oper-
ates. Batiery voltage
15 LY Shift solenoid {When driving in “D,” or “D,".)
valve B When shift solenoid valve B does
not operate. 1V or less

(When driving in “D5" or “D,".)
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminals and Reference Value (Cont'd)

Terminal . " Judgement
No. Wire color Item Condition standard @
When getﬁing o’verd(iye control 1V or less
O/D OFF indicator switch in “OFF” position.
13 ORB | .o | A
When setting overdrive control ta
switch in “ON” position. Battery voltage
15 "1 PU — — — B
Closed throttie @ When relez_asing accellerator pedal Battery voltage
16 v position switch after warming up engine. LG
(In.th rottie position W When depressing accelerator pedal
switch) # . ) 1V or less
after warming up engine. @
[~
_ When depressing accelerator pedal 2
Wide open throttle more than half-way after warming | Battery voltage
position switch up engine.
17 LG (in throttle position : FIE
switch) When releqsmg accel_erator pedal 1V or less
after warming up engine.
— CL
When ASCD cruise is being per-
formed. (“CRUISE” light comes Battery voltage
. on.)
18 OR AS_CE cruise
swite When ASCD cruise is not being
performed. (“CRUISE” light does 1V or less
not comes on.}
AX
19 G/OR Power source Same as No. 10
su
VWanen ;;;::181 clutch solenoid Battery voltage
20 LB Oul'erru_; clultch BE
solenold valve When overrun clutch solenoid
1V or less
valve does not operate.
. : TN
Wh_en slet‘t(mg f)ver;lr_lve control Battery voltage |
! switch in “ON" position ;
Overdrive control
22 G/R switch
When setting overdrive control 1V o less RS
switch in “OFF” position
When “ACCEL" set switch on BT
ASCD cruise is in “D," position 5-8v
. 4 4
24 OR/B :;CD OD cut sig
When "ACCEL” set switch on
ASCD cruise is in “Dy” position. | 1Y O 1658 A
25 B Ground — -
, = SC
Whgp sefting selector lever to Battery voltage
PNP switch “1” : position.
26 SB " C&
position @ When setting selector lever to EL
- 1V or less
other positions.
i - ryn
,-‘\ﬁ \;’)!:;:1() :emng selector lever to “2 Battery voltage )¢
27 L/OR Eg's';ig‘:'mh 2 -
When set_t:_ng selector lever to 1V or less
other positions.
|
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TCM Terminals and Reference Value (Cont'd)

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Terminal ' - Judgement
No. Wire color ltem Condition standard
C‘-‘ A When, turning ignition switch to Battery voltage
) “QFF".
o8 p Power source or
(Memory back-up) ] R .
C‘i@ \‘Nhenn turning ignition switch to Battery voliage
“ON".
1V or more -
. . Voltage rises
Revolution sensor When vehicle cruises at 30 kmv/h gradually in
29 W (Measure in AC (19 MPH). response 1o
range} vehicle speed.
When vehicle parks. ov
302 G/B — — -
312 GY/L — — -
Throttle position
32 P/L sensor —_ 4.5 - 5.5V
{Power source)
xr;i% rs;etting selector lever to “D” Battery voltage
a4 LG PNI:"t.swnch D C! - :
position @) When setting selector lever to 1V or less
other positions.
@ Whgn selling selector lever to "R Battery voltage
a5 G PNP Switch L= pOSItIOI"l.
position .
When set_tl_ng selector lever to 1V or less
other positions.
qur,,' settlirltg selector lever to “N Battery voltage
PNP switch “N” or or “P pOSItICln.
36 GY/R “P” position ;
When set_h_ng selector lever to 1V or less
other positions.
39 L Eglgme speed sig- When engine runs at idle speed. | 0.5 - 1.5V
. . Voltage varies
. When moving vehicle at 2 to 3
- les
40 v/q | Yehicle speed sen kv (1 to 2 MPH) for 1 m (3 ff) or | o ooy 5

sor

more.

more than 4.5V

834
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminals and Reference Value (Cont'd)

Tean:JIhal Wire color ltem Condition Jztdagnedzzm ol

Fulfy-closed
throttle:

When depressing accelerator pedal | Approximately [l

41 Gy Throttle position slowly after warming up engine. 0.5v
sensor (Voltage rises gradually in Fully-open

response to throttle position.) throttle: EM

Approximately

4v
Throttle position

03 o
w e fa, o - -

When ATF temperature is 20°C Approximately EC
a7 B | AT flid tempera- (B8°F). i
ture sensor When ATF temperature is 80°C Approximately Fi2
{176°F)}. 0.5v
48 B Ground — - @JL
*1: This terminal is connected to the ECM. '
*2: These terminals are connected to the Data link connector for CONSULT. MT

AT-89 835 |
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Wiring Diagram — AT — MAIN

Wiring Diagram — AT — MAIN

NCATO031

IGNITION SWITCH ] AT-MAIN-01
BATTERY ON or START
! ]
10A 10A EJL{’BS)E BLOCK | Refer to EL-POWER.
. &
1] 1
IE o] i
P G/OR
G/OR N : Dctectable line for DTC
P m—— : Non-detectable line for DTC
G- T =
P G G/OR
.j
P G/OR G/OR
s ]l [Foll [l
MEMORY VIGN VIGN [ TCM
8/u {TRANSMISSION
CONTROL
MODULE}
EB ﬁﬁ ED. .
f2s]] |Leely
i B
.—J
B B B
I J
J._
Fis Fis
Refer to last page (Foldout page).
12]ake” —=aT5T6] oz o), Ers
7|89 le]11]1211a]14]15]18 W D)
o — ————
|
i =L =] i |
H BABNBRRHEEE 2526 Je7]2e] 203031 Jaz]z]| I
¢ |L1ogt1 [12f:3]14l1s 6] 7] 18}f (F21 34 [35ksaia7 [asastanfe Jao]| (F22) 1 | TR
P | 3 P61 P | P71 P61 22 IR 43la4j45][ N4sla7l4s]l @y | —
e e e e o T e - e |
TAT173
AT-90



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Wiring Diagram — AT — MAIN (Cont'd)
TCM TERMINALS AND REFERENCE VALUE

g . NCATCO31501
Remarks: Specification data are reference values. I
Terminal . - Judgement stan-
No. Wire color ftem Condition dard
. - iy . A
“\Aci)l'rilen turning ignition switch to Battery voltage A
10 G/OR Power source @ - - -
“When, turning ignition switch to 1V or less EM
OFF”".
19 G/OR [ Power source @ Same as No. 10
LG
25 B Ground - -
@) \II(\;!';:?S turning ignition switch to Battery voltage EE
Power source '
28 P {(Memory back-up) or L . EE
@‘! y\fhe”n turning ignition switch to Battery voltage
ON”, ‘
m GL
48 B Ground — - !
(= -
)

RS

BT |
HA {
8G
EL

1D ‘

AT-91 837



Description

DTC P0705 PARK/NEUTRAL POSITION (PNP) SWITCH

PNP switch
SAT088.JA

Description
switch.

tion and sends a signal to the TCM.

NCAT0O32

e The PNP switch assembly includes a transmission range

e The transmission range switch detects the selector lever posi-

TCM TERMINALS AND REFERENCE VALUE —

Remarks: Specification data are reference values.

Judgement stan-

Te.;\lrrgnar Wire color [tarn Condition dard
When setting selector lever to “1" Battery voltage
N G position.
26 SR PNE’.swnch 1
position When setting selector lever to other |\,
positions.
When setting selector lever to “2” Battery voltage
T position.
o7 LOR PNI_:"swnch 2
position When setting selector lever to other 1V of less
positions.
@ When setting selector lever to “D” Battery voltage
o position.
34 LG F’Nli.swnch )
position When setting selector lever to other |,
positions.
When setting selector lever to “R” Battery voltage
a8 a PNP switch “R” position.
position When setting selector lever to other | .\, o
positions.
When setling selector lever to *N” Battery voltage
PNP switch “N” or or “P” position,
36 GY/R up o
position When setting selector lever to other |\,
positions.
ON BOARD DIAGNOSIS LOGIC o

Diagnostic frouble code

Malfunction is detected when ...

Check items (Possible cause)

: PNP SW/CIRC

&) : P0O705

: MIL Code No. 1101

¢ Hamess or connectors

TCM does not receive the correct voltage (The PNP switch circuit is open or

S?;?L;rom the switch based on the gear shorted )
P : o PNP switch

838

AT-92



DTC P0705 PARK/NEUTRAL POSITION (PNP) SWITCH

Description (Cont'd)

SELECTMSYSTEM

ENGINE

|
|
|
Bl

|
[
I
I
C
I
|

|
|
E'

SEF89EK]

| [m  SELECT DIAG MODE

[ work supPoRT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

I | |3

SAT911I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

NCATOO32503
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”.
2) Select “DATA MONITOR” mode for “ENGINE” with CONSULT.
3} Starn engine and maintain the following conditions for at least
5 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.3V
Selector lever: D position (OD “ON” or “OFF”)

With GST

1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D” position, 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” position, 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 seli-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”, “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-93
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ER

LG

EC

FE

SU

839



840

DTC P0705 PARK/NEUTRAL POSITION (PNP) SWITCH

Wiring Diagram — AT — PNF/SW

Wiring Diagram — AT — PNP/SW

IGNITION SWITCH
ON ar START

-
o
>

jury
ury

To SC-START ff G/OR -l
G/OR

E'}*'[H'*E"!fb“
B

FUSE BLOCK
(J/B)

E72

NCATG199

AT-PNP/SW-01

Refer to EL-POWER.

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

. PARK/NEUTRAL
POSITION
5 SWITCH
_<\I
G GW LG LOR SB
ToSCSTART e pmmad Lo (E104) -I_Ll-- . ____,J—,_____ L.
~ 580 e
LG/R G oW LG L/OR SB
=2 {J‘r rj‘r 111 rl‘r r]‘|
R e
LG/R G aw LG L/OR sB
- 1 .
I
GW
=1 [l
JOINT
CONNECTOR-3
(DIODE}
p
L
G\ﬁ G LG LOR %
= [ sy - - - <Ll - - - -|
F25
GYR G LG L/OR sB
[FAl [E3] (Tzall =1 [EAl
N-SW R-SW D-SW 2-5W 1-SW oM
(TRANSMISSION
CONTAOL MODULE)
F2z
Refer to last page (Feldout page).
E75
= Azl 278N CORGE)
EE Qs:rs_;/ \4596/ =2
h:ll
T AR 2s]os[erTseelac]ai 32 9
B A NKRERGE 2195436 37198 [39 140 41142
w a3latlasii— |laslezlaBl] GY

AT-94

TAT174



DTC P0705 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure

Diagnostic Procedure

NCATO033

@Gl
1 CHECK PNP SWITCH CIRCUIT (With CON- 2 CHECK PNP SWITCH CIRCUIT (Without
SULT) CONSULT)
) With CONSULT Without CONSULT A
1. Tum ignition switch to *ON" position. 1. Turn ignition switch to “ON" position.
(Do not start engine.) (Do not start engine.)
2. Select "ECU INPUT SIGNALS” in “DATA MONITOR" mode 2. Check voltage between TCM terminals 26, 27, 34, 35, 36 i
for “A/T" with CONSULT. and ground while moving selector lever through each posi-
tion.
[l seLecTsvsTEM I Voltage: e
B: Battery voltage
| ENGINE | 0: OV
)
AT i
l | Lever position Terminal No. EG
| I 36 35 34 27 26
PN B 0 [ 0 ]
l | R 0 B 0 0 4 FE
| I s} 0 0 B 0 i
I 2 0 0 Q B 0
] 1 0 0 0 0 B
CL
SATE74H MTBLO136
3. Read out “P/N”, “R", “D", “2" and “1" position switches mov-
ing selecter lever to each position. MT
Check the signal of the selector lever position is indicated
properly.
#MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE+MTR Bkm/h
THRTL POS SEN G4V @x
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
QOVERDRIVE SW OGN SU
P/N POSI SW ON
R PQSITION SW OFF
l RECORD B
SATO76H [ Tcm o[ connecTOR]|
OK or NG 26, 27, 34, 35, 36 8T
oK > GO TO 3.
NG » Check the following itemns: 5

¢ PNP switch RS
Refer to “Component Inspection”, [© &

AT-96.

e Harness for short or open between L BT
ignition switch and PNP switch (Main b SAT425.)
harness)

e Hamess for short or open between OK or NG HA
PNP switch and TCM (Main har- oK > GO TO 3.
ness} — . -

« Ignition switch and fuse NG » Check the_ foliowing items: SP
Refer to EL section ("POWER SUP- o PNP switch - Y
PLY ROUTING"}. Eﬁfs{rﬁ to “Component inspection”,

Diode (P, N positions had
: ( P ) e Harness for short or open between BL

Ignition switch and PNP switch (Main
hamess})

e Harness for short or open between
PNP switch and TCM (Main har- D4
ness)

« Ignition switch and fuse
Refer to EL section ("POWER SUP-
PLY ROUTING”).

» Diode (P, N positions)

AT-95 841
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DTC P0705 PARK/NEUTRAL POSITION (PNP) SWITCH

Diagnostic Procedure (Cont'd)

3 CHECK DTC

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

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 connaction
with harness connector.

Component Inspection

Ej] 5 | PARK/NEUTRAL POSITION SWITCH
' . 1. Check continuity between terminals 1 and 3 and between ter-

NCATO034

NCATC034501

minals 2 and 4, 5, 6, 7, 8, 9 while moving manual shaft through

SRR each position.
’ Lever position Terminal No.
P 37 1-~2
[2] R 3—8
N 3—9 1—2
D 3—6
2 3—5
1 3—4

SQ/\Under vehicle

SATOBSJA

AT-96

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

3. If OK on step 2, adjust controi cabie. Refer to AT-235.

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

5. If OK on step 4, adjust PNP switch. Refer to AT-235.

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



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Description
Shift solenoid valve B Descrlpt'on _ NCATo0S
S“gt 5°'e”°'idt"';“‘e |A 4 valve The A/T fluid temperature sensor detects the A/T fluid temperature al
verrun ciutch solengia v s (5
Torgue converfer clutch solenoid valve and sends a Slgnal to the TCM.
AT fluid i
temperature [
Ell
SAT283HA LG
G
[FE
GlIL,
“C{°F)
%40 50 5 26 40 o6 8b 180 150 vio 180
(—40) (—4) (32)68)104)Y140)(176)212)245)(284)(320) MT
SATO21J
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE NCATO035507
Remarks: Specification data are reference values,
Monitor item Condition Specification B
Cold [20°C (68°F)] Approximately 1.5V

A/T fluid temperature sensor J 4 &1
Hot [80°C (176°F)] Approximately 0.5V S

TCM TERMINALS AND REFERENCE VALUE

o NeATonassoe S ||
Remarks: Specification data are reference values.

Terminal ) " Judgement stan-
No. Wire color Item Condition dard Rg

Threttle position
40 B sensor - - BT

{Ground) C@

When ATF temperature is 20°C Approximaltely .
a7 BR AJT fluid tempera- ‘7{& (68°F). 1.5V [FlA
ture sensor ' When ATF temperature is 80°C Appraximately
(176°F). 0.5v S@
ON BOARD DIAGNOSIS LOGIC ——
Diagnostic trouble code Malfuncticn is detected when ... Chack items (Possible cause) &L
ATF EMP SENCIRC e Hamess or connectors IR

) TCM recaives an excessively low or high
& : POT10
voltage from the sensor.

: MIL Code No. 1208

(The sensor circuit is open or shorted.)
@ A/T fluid temperature sensor

AT-97 843
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Description (Cont'd)

[h SELECTWSYSTEM |
[ ENGINE I

T | S| —

I
I
L
I
I

S

[l SRS | S

F895K

[Im  seLecT piAG MODE

| WORK SUPPORT

[ SELF-DIAG RESULTS

{ DATA MONITOR

| acTive TEST

| DTC CONFIRMATION

| EGM PART NUMBER

|
|
]
|
|
|

SATS11]

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE I

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

K “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) Tum ignition switch “ON" and seiect “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 (OD “ON")

@ With GST

1) Start engine.

2) Drive vehicle under the following conditions:

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

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

AT-98



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Wiring Diagram — AT — FTS

Wiring Diagram — AT — FTS

NCATGZ00
AT-FTS-01 @
VA
EM
LG
W : Detectable line for DTC
m—  Non-detectable line for DTC ‘
EGC |
FE |
BR B 6L ‘
C) e .
LrJ' F27 L.J
BR B MIT
|
- AX
® |
sU |
S |
BR
BR B B ‘
ol [l 5ol ST
FLUID SENS TCM GND-A
TEMP GND (TRANSMISSION ECM |
R |
(=)
Fa? RS
BT
=l .
v |
25[os[ev]z8]e0]a0]31]32]23
G?ED Gfg;@, 34353637'5839404142'\%
BR GY aalaalas]f Jaslarlesl] @y 85
f————
[
101f102f103] [104]105} 106 1]2]3] [4] 2o[21]22]z3 3sfag| [eofer] [s3fealss] [se]
I O O e o O || BEEEE elol BT HS.
13]114]115 elirtel g alshela] 142159) Eilsa] Teslerlealss )4
TAT175
AT-99 845
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Diagnostic Procedure

Diagnostic Procedure

NCATO038

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. Turn ignition switch to “OFF" position.
2. Disconnect terminal cord assembly connector in engine

compartment.
3. Check resistance between terminals 6 and 7 when AT is

cold.

Resistance:
Cold [20°C (68°F)]
Approximately 2.5 kQ

E DISCONNECT
T.5.

s
i

SAT4190

4. Reinstall any pant removed.

OK or NG
OK (With » GO TO 2.
CONSULT}
OK (Without p |GOTOS.
CONSULT)
NG » 1. Remove oil pan.

2. Check the following items:

o AT fluid temperature sensor
Refer to “Component Inspection”,
AT-102.

e Harness of terminal cord assembly
for short or open

AT-100

With CONSULT

1, Start engine,

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

[l seecT sysTEM |

| ENGINE M-J
l
|
!
I
|

L AT

I
I
l
|

SAT974H
3. Read out the value of “FLUID TEMP SE".
Voltage:
Cold [20°C (68°F)] — Hot [80°C (176°F)j:
Approximately 1.5V — 0.5V

wMONITOR #NO FAIL [i|

VHCL/S SE-A/T QOkm/h

VHCL/S SE-MTR 5km/h

THRTL POS SEN 04V

FLUID TEMP SE 1.2V

BATTERY VOLT 134V

ENGINE SPEED 1024rpm

OVERDRIVE SwW  ON

P/N POSI SW ON

R POSITICN SW OFF

L RECORD
SATO76H
OK or NG

oK > GO TO 4.
NG > Check the following item:

e Harness for short to ground or short
to power or open between TCM,
ECM and terminal cord assembly
{Main hamess)

« Groundg circuit for ECM
Refer to EC section (“TROUBLE
DIAGNQOSIS 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 DTC
PERATURE SENSOR (Without CONSULT) Perform Diagnostic Trouble Code (DTC) confirmation @l
) without CONSULT procedure, AT-98.
1. Start engine.
2. Check voltage betwaen TCM terminal 47 and ground whiie OK or NG MEA
warming up A/T. OK B |INSPECTION END v
Voltage: input/ ignal
Cold [20°C (68°F)] — Hot [80°C (176°F)]: NG [ RN ::‘zgggr;lozcm input/output signa
Approximately 1.5V — 0.5 2. If NG, recheck TCM pin terminals ER
A 'm o for damage or loose connection
E} G’M with harness connector. LE

—

I Tcm  lojcoanector]|

47 E@

BR
i_@-e -
= SAT420J ClL

3. Tumn ignition switch to "“OFF" position.

4. Disconnect TCM harngss connector.

5. Check continuity between terminal 42 and ground. T
Continuity should exist.

[[_Tom__JofconnecTor]|

42 J/’A_‘\Q;\’(
(@] f°

sy
= BIR
- SAT421)
If OK, check harness for short to ground and short to
pawer, ST
0K or NG
OK » GO TO 4. RS
NG > Check the following item:
e Harness for short to ground or short
to power or open between TCM, -
ECM and terminal cord assembly BT
{Main harness) ’
e Ground circuit for ECM
Refer to EC section (‘TROUBLE A
DIAGNOSIS FOR POWER SUP-
PLY").
86
EL
10X

AT-101 847



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Component Inspection

Component Inspection o

A/T FLUID TEMPERATURE SENSOR R

e For removal, refer to AT-234.

e Check resistance between two terminals while changing tem-
perature as shown at left.

Wrapped -

Thermometer

___________ Temperature °C (°F) Resistance
——————————— 20 (68) Approximately 2.5 k€
/ ﬁ \ 80 (176) Approximately 0.3 k(2
SAT298F

848 AT-102



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

Description

Revolution sensor
SAT357H

Description —
The revolution sensor detects the revolution of the idler gear park-
ing pawl lock gear and emits a pulse signal. The puise signal is sent
to the TCM which converts it into vehicle speed.

TCM TERMINALS AND REFERENCE VALUE

NCATDO038501

Remarks: Specification data are reference values.
Terminal - ) L Judgement stan-
No. Wire color ltem Condition dard
1V or more
) . Voltage rises
Revolutioq sensor Y:QeMn F\)f:hlcle cruises at 30 km/h gradually in
29 W (Measure in AC ) response to
range) vehicle speed.
When vehicle parks. ov
Throttle position @
42 B sensor — —
(Ground) @

ON BOARD DIAGNOSIS LOGIC

NCATo038502

Diagnostic trouble code

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

@ : VEH SPD SEN/CIR AT

: PO720

: MIL Code No. 1102

e Hamess or connectors
(The sensor circuit is open or shorted.)
» Revolution sensor

TCM does not receive the proper voltage
signal from the sensor.

AT-103

Gl

VA

EM

LG

EC

FE

CL




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

Description (Cont'd)

SELECT SYSTEM

ENGINE -
ujf

I
|
|
|
|
|
L

ATS74H

SELECT DIAG MODE

Iz

]

| SELF-DIAGSSULTS
1L

[ DATA MONITOR

| DTC WORK SUPPORT

| TCM PART NUMBER

|
|
|
|
)
|

SAT385,

[l seLecT sysTEM

| ENGINE

L

l
I
[

SELECT DIAG MODE

L

| work supPoRT

j SELF-DIAG RESULTS

LDATA MONITOR

| ACTIvE TEST

| DTC CONFIRMATION

| EcM PART NUMBER

S | | | | |

SATI11I

DIAGNOSTIC TROUBLE CODE {DTC) CONFIRMATION

PROCEDURE

CAUTION:

¢ Always drive vehicle at a safe speed.

e Be careful not to rev engine into the red 2one 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.

(@ 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-190.
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 fever: D position (OD “ON”)
Driving location: Driving the vehicle uphill (increased
engine load) will help maintain the driving conditions
required for this test.
If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-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 (OD “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:
Seiector tever in “D” (OD “ON”}, vehicle speed higher than 30
km/h (19 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 5 seconds.

3) Select “MODE 7” with GST.

@ No Tools

1) Start engine.

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

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

AT-104

NCATOR38503



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

Wiring Diagram — AT — VSSA/T

NCATY020!

AT-VSSAT-01 @
A
G

W : Detectabie line for DTC
—  Non-getectable line for DTC

€

FiE

CL

=
g
@ @
:
=

TCM GND-A
(TRANSMISSION ECM RS
CONTROL
MODULE} F26
F22 ST
i
=~ 25]os[e7 o6 203031 [ae 33
G?g;? 243538 [37]38 [ z0]4a 4142 \%
GY GY aaladlasl—Jlalerlasl] GV &G
EL
101}102103] [104]105[106 [1]2]3] [4] 2oletfeles]  [sefae] [4of21] [sa[sefss] [ss]
Els[7]a o] O aalaslelerTsslsoled P2
107]108l10] [t10frmifrie 42]a3
povs ey o M ey [1]12]13]14] m plolailefsn] ot Torlalealsaledes W HS. o
13]114{115) 13 h MK 1617Tis I34|35 agla7 5152 [e6]e7]6s]se] y
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DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Diagnostic Procedure

Diagnostic Procedure

NCATO033

1 CHECK REVOLUTION SENSOR

3 CHECK INPUT SIGNAL (Without CONSULT)

Refer to “Component Inspection” AT-107.

OK or NG
OK (with [ 3 GO TO 2.
CONSULT}
OK (Without > GO TO 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.

[l seecTsysteM |
ENGINE |
AT Y

|

|
|
|
SAT974H

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

I
I
L
|
|
l

wMONITOR «rNO FAIL B
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR 5km/h
THRTL PCS SEN 0.4v
FLUID TEMP SE 12v
BATTERY VOLT 13.4v
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.)
Voltage:
At 0 km/h (0 MPH):
ov
At 30 km/h (19 MPH}):
1V or more
(Voltage rises gradually in response to vehicle speed.)

[ Tom_lofcomecTon]
29

"
I_ -
= SAT422)
OK or NG
OK » GO TO 4.
NG > Check the following items:

e Harness for short or open between
TCM, ECM and revolution sensor
(Main harness)

e Ground circuit for ECM
Refer to EC section (“TROUBLE
DIAGNOSIS FOR POWER SUP-
PLY™.

4 CHECK DTC

Perform Diagnostic Troubte Code (DTC) confirmation

P/N POSI SW ON procedure, AT-104.,
R POSITION SW OFF OK or NG
or
[ RECORD
K » INSPECTION END
SATO76H NG B |1. Perform TCM input/output signal
OK or NG inspection.
2. If NG, recheck TCM pin terminals
OK » |GOTOA for damage or loose connection
NG B |Check the following items: with hamness connector.
e Harness for short or open between
TCM, ECM and revolution sensor
{Main harness)
e Ground circuit for ECM
Relfer to EC section {“TROUBLE
DIAGNGSIS FOR POWER SUP-
PLY").
AT-106



DTC P0720 VEHICL.E SPEED SENSOR-A/T (REVOLUTION SENSOR)

Component Inspection

Component Inspection _—
REVOLUTION SENSOR I
¢ For removal, refer to AT-236. '
¢ Check resistance between terminals 1 and 2.
\ Terminal No. Resistance MA
s |[Q] 1 2 500 - 6500 _
T DISCONNECT L} EM
TS.
SAT423J LG
EG
FE
clL
MIT

SU

BR

ST

AT-107 853 |



Description

DTC P0725 ENGINE SPEED SIGNAL

Remarks: Specification data are reference values.

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

NCATOD47

NCAT00471501

Terminal - - Judgement stan-
No. Wire color ltem Condition dard
39 L Eérlllgme speed sig- When engine runs at idle speed. | 0.5 - 1.5V
D

ON BOARD DIAGNOSIS LOGIC

NCATOD41502

Diégnostic trouble code

Malfunction is detected when ...

Check item (F‘ossibie cause)

@) : ENGINE SPEED SIG

. PO725

@& : MiL Cods No. 1207

TCM does not receive the proper voltage | e Hamess or connectors
signal from ECM. (The sensor circuit is open or shorted.)

{h SELECT_SYSTEM

ENGINE

SO | SN | ) —

|
I
I
I
I
L

S

M e e e

FO95K]

[ sELECT DiAG MODE

[¥]

| work supPoRT

| SELF-DIAG RESULTS

{ DATA MONITOR

[ ACTIVE TEST

| DTC CONFIRMATION

[ ECM PART NUMBER

SATI11]

854

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE I

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 {OD “ON”)

With GST

1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON™}, vehicle speed higher than 10
km/h (68 MPH), throttle 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” (OD “ON"), vehicle speed higher than 10
km/h (8 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 (Cont'd)

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

MA

EM

EG
FE

cL

SU
ER
ST
&S
BT

FA

AT-109 855 |



DTC P0725 ENGINE SPEED SIGNAL
Wiring Diagram — AT — ENGSS

Wiring Diagram _ AT _ ENGSS NCATO202
AT-ENGSS-01
ECM
F26
T.EO
3
L:_l NI : Detectable line for DTC

— - Non-detectable line for DTC

L
[l
ENG TCM
REV (THANSMISSION
CONTROL
MODULE)
Fa2

=1L

26]27]28]20]30]31[32[z3]| =
35138l a7]383afac]41]a2]|
27 13 o | £ 252 251 | STV H-S.

TO1102{103] |104]305
107(108§109] |110)111
13§114]115] 16|17

A 4 E]

39
43
50

TAT177

856 AT-110



DTC P0725 ENGINE SPEED SIGNAL

Diagnostic Procedure

Diagnostic Procedure

NCATO042

1 CHECK DTC WITH ECM

Petrform diagnostic test mode |l {seif- diagnostic results) for
engine control. Check ignition signal circuit condition.

OK or NG

OK {With > GO TO 2.

CONSULT)

OK (Without > GO TC 3.

CONSULT}

NG > Check ignition signal circuit for engine
control. Refer to EC section [“Ignition
Signal {DTC: 0201)", TROUBLE DIAG-
NOSIS FCR DTC P13207].

2 CHECK INPUT SIGNAL (With CONSULT)

@ With CONSULT

1. Start engine.

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

SELECT SYSTEM

ENGINE
AT

[l

I
l
l
|
|
|

SATS74H
3. Read out the value of “ENGINE SPEED".
Check engine speed changes according to throtile position.

3 CHECK INPUT SIGNAL (Without CONSULT)
Without CONSULT
1. Start engine.
2. Check voltage between TCM terminal 3% and ground.
Voltage (Idle speed):
0.5 -1.5v
CQONNECT
€ A
[ Tcm o] connecTon||
39
L
(V]
2 @
= SAT4244
OK or NG
CK > GO TO 4.
NG | 2 Check the following items:
« Harness for short or open between
TCM and ECM
e Resistor and ignition cail
Reter to EC sectien ["Ignition Signal
(DTC: 0201)", “TROUBLE DIAGNO-
SIS FOR DTC P1320").
4 CHECK DTC
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-108.
OK or NG
oK > INSPECTION END
NG > 1. Perform TCM input/output signal
inspection.
2. If NG, recheck TCM pin terminais
for damage or loose connection
with hamess connector.

#MONITOR #NC FAIL  [y]
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR Bkrm/h
THRTL POS SEN D4v
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS| SW ON
R PQSITION SW QOFF
| RECORD
SATG76H
OK or NG
OK B (GOTOA4
NG > Check the foliowing 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 FOR DTC P13207).

AT-111

ST
RS

BT |
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DTC P0731 A/T 1ST GEAR FUNCTION

Description

Description aron

e Thisis an OBD-I self-diagnostic item and not available in TCM
self-diagnosis.

e This maifunction 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
first gear position as instructed by the TCM. This is not caused
by electrical malfunction (circuits open or shorted) but by
mechanical malfunction such as control valve sticking,
improper solenoid valve operation, etc.

Gear position 1

2 3 4

Shift solencid valve A ON (Closed)

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

Shift solenoid valve B ON (Closed)

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

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE NeATo3501

Terminal . " Judgement stan-
No. Wire color Item Condition dard
When shift solenoid valve A oper-
ates. Battery voltage
. . (When driving in “D,” or “D,")
11 LA Shln‘t s:lenmd 1 4
vave When shift solencid valve A does
not operate. 1V or less
(When driving in “D,” or “Dj".)
When shift solenoid valve B oper-
ates. Battery voltage
: ; {(When driving in “D,” or “D,".)
12 LY Shift salenoid 1 2
valve B When shift sofenoid valve B does
not operate. 1V or less
(When driving in “D;” or “D,".)
ON BOARD DIAGNOSTIC LOGIC
NCATOORIS02

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

Torque converter slip ratio = A x C/B

A: Quiput 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 solencid valve B is stuck open.

Gear position supposed by TCM 3 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 open 2* 2 3 3
In case of gear position with shift solenoid valve B stuck open 4* 3 3 4

*: PO731 is detected.

858
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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}
(E) : AT 18T GR FNCTN o Shift solenoid valve A
- PO731 A/T cannot be shified to the 1st gear o Shift solenoid valve B
= position even if electrical circuit is good. | e Each clutch
: MIL Cede No. 1103 e Hydraulic control circuit

[lm  seLECTsvsTEm

|

ENGINE |
|

|

|

I

l

S

ATO74H

[ly  seecToiaGmobE  []

] SELF-DIAGESULTS ]

| DATA MONITOR ]

| DTC WORK SUPPORT

|
[ TCM PART NUMBER |
| i

|

SAT385J

2.5+

2.0

1.5

1.0

0.5+

o nC(uF)
-40 -20 0 20 a0 ed 80 100 120 130 150
(—40) (—3) (32)(68)104)(140)X176)(212)(246)(284){320)
SAT021J

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

NCAT0G43503
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.
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).

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

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

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

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

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

AT-113

=

A

[E

LG

EC
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Description (Contd)

DTC P0731 A/T 1ST GEAR FUNCTION

6)
7}

a 1st trip DTC other than P0731 is shown, refer to appli-
cable “TROUBLE DIAGNOSIS FOR DTC”.

Stop vehicle.

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

Vehicle conditicn

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

No malfunction exists 1-2—-3-4
Malfunction for P0731 2—+2—-3-3
exists. 4 53 >34
8) ake sure that “OK” is displayed. (if “NG” is displayed, refer to

“DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNQSTIC PROCEDURE”, AT-116.
Refer to shift schedule, AT-343.

@ With GST

1)

Start engine and warm up ATF.

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

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON"})
Refer to shift schedule, AT-343.

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

4) Select “MODE 7” with GST.

& No Tools

1) Start engine and warm up ATF.

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

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-343.

3) Depress accelerator pedal to WOT (more than 7/8 of
‘THROTTLE POSI”) quickly from a speed of 20 {o 25 km/h (12
to 16 MPH). (It will take approximately 3 seconds.)

4) Perform self-diagnosis for ECM.

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

AT-114



DTC P0731 A/T 1ST GEAR FUNCTION

Wiring Diagram — AT — 15T

Wiring Diagram — AT — 1ST

NCAT0203

AT-1STSIG-01 @l

B2
TGM
(TRANSMISSION
MOBULE) 2
SHIFT SHIFT B
SOLA soLe [(E21
[Lid]) |EH|
L/W* L/Y* LG
N : Celectable line for DTC
m—  Non-detectable line for DTC E©
FE
LW — Y
& 6 oL
Lw Ly
LW s Uy
----------
SV
SHIFT SHIFT B
SOLENOID SOLENQID
VALVE A VALVE B
ST
@
1 s
BT
i
=] AR
|
1]2[3[4]5]6]7][8]®
G?ED Q?ggf’a g% K1 EE £R) 0 53 R K K | G |%
BR GY 19201l llz2lsfeq)| w §C |
EL

TAT178
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DTC P0731 A/T 1ST GEAR FUNCTION

Diagnostic Procedure

Diagnostic Procedure

1 |CHECK SHIFT SOLENOID VALVE

2

CHECK CONTROL VALVE

1. Remove conirol valve assembly. Refer to AT-234,
2. Check shift solenoid valve operation.

« Shift solenoid valve A

o Shift solenoid valve B

Refer to “Component Inspection”, AT-117.

Shift solenoid valve B

Shift solengid valve A
Overrun clutch solencid valve

Torque converter clutch
solencid valve

Line pressure
solengid valve

DISCONHECT

o

. Disassemble control valve assembly. Refer to “Control
Valve Assembly”, AT-266.

. Check to ensure that:
Valve, sleeve and piug slide along valve bore under their
own weight.
Valve, slegve and plug are free from burrs, dents and
scratches.
Control valve springs are free from damage, deformation
and fatigue.
Hydraulic line is free from obstacles.

SATIETH
OK or NG
CK p |GOTOS3.
NG » Repair control valve assambly.
3 CHECK DTC
Perform Diagnostic Trouble Code (DTC) confirmation

OK or NG procedure, AT-113.
OK b GOTOZ OK or NG
NG » Repair or replace shift solencid valve oK > INSPECTION END
assembly. NG p | Check control valve again. Repair or
replace control vafve assembly.

AT-116

NCATOR44




DTC P0731 A/T 1ST GEAR FUNCTION

Component inspection

Shift solencid valve B
Shift solenoid valve A

[

DISCOMNECT

T~

dhe

SAT428.)

Shift solenoid valve B

Shift solanoid valve A
QOverrun clutch solencid valve
Torque converter clutch
solencid valve

Line pressure
sofenoid valve

SAT426J

Component Inspection
SHIFT SOLENOID VALVE A AND B
¢ For removal, refer to AT-234.

Resistance Check

e Cheack resistance between two terminals.

NCATOMS

NCATO045507 @H

NCATGO4550701 M A

i . Reéistance
Solenoid valve Terminal No. (Approx.} EL
Shift solenoid
2
valve A LG
Ground 20 - 400
Shift solenoid ;
1
valve B
EG
FlE
GL
MT

Operation Check

e Check sclenoid vaive by listening for its operating sou%ca%ﬁﬁg
applying battery voltage to the terminal and ground.

AT-117
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Description

DTC P0732 A/T 2ND GEAR FUNCTION

Description aron

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

e This malfunction will not be detected while the O/D OFF 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 maifunction such as control valve sticking,
improper solenoid valve operation, etc.

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

Remarks; Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NCATOHES0T

Terminal . - Judgement stan-
No. Wire color temn Condition dard
When shift solenoid valve B oper-
ales. Battery voltage
: : (When driving in “D,” or “D;".)
12 LY Shllft sglenmd 1 2
valve When shift solenoid valve B does
not operate. 1V or less
(When driving in “D;” or “Dy,".)
ON BOARD DIAGNOSTIC LOGIC
NCATOO46502

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: Cutput 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 vaiue, TCM judges this diagnosis mai-
function.

This malfunction will be caused when shift solencid 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 items (Possible cause)

@ : A/T 2ND GR FNCTN

@& : P0O732

: MIL Code No. 1104

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

o Shift solenoid valve B
¢ Each clutch
e Hydraulic conirol circuit

864
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DTC P0732 A/T 2ND GEAR FUNCTION

Description (Cont'd}

M SELECT SYSTEM

ENGINE m
AT

SAT974H

[l selectoiagmopE [

| SELF-DIAGESULTS

| DATA MONITOR

I TCM PART NUMBER

|
|
[ oTc woRk supPORT !
|
|
|

SAT385J

C{°F)

%20 30 b 20 40 &6 b 100 150 130

160

(—40) (—1) (32)6a)104)(140)(176){212)(248)264)(320)

SATO21J

" Vehicle condition

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

NCATO046503
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.
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

rmalfunction 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).

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

4) Accelerate vehicle to 53 to 68 km/h (33 to 42 MPH) under the
following condition and release the accelerator pedal com-
pletely.

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

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

5) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 53 to 68 km/h (33
to 42 MPH) until “TESTING” changes to “STOP VEHICLE" or
“COMPLETED”. (It will take approximately 3 seconds.)

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

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

e Check that “GEAR” shows “2” 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 P0732 is shown, refer to appli-
cabie “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
screen is changedto1 - 2—-3— 4

No malfunction exists 12534
Ma.lfunctlon for PO732 4 535354
exists.

AT-119
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Description (Cont'd)

DTC P0732 A/T 2ND GEAR FUNCTION

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

to "DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-122.
Refer to shift schedule, AT-343.

With GST

1)

Start engine and warm up ATF.

2) Accelerate vehicle to 53 to 68 km/h (33 to 42 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-343.

3} Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI™) quickly from a speed of 53 to 68 km/h (33
to 42 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 53 to 68 km/h (33 to 42 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON")
Refer to shift schedule, AT-343.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 53 to 68 km/h (33
to 42 MPH]). (It will take approximately 3 seconds.)

4) Perform self-diagnosis for ECM.

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

AT-120



DTC P0732 A/T 2ND GEAR FUNCTION

Wiring Diagram — AT — 2ND

Wiring Diagram — AT — 2ND
AT-2NDSIG-01 @l

=

A

TCM
(TRANSMISSION

e

SHIFT ) =0
SOL B Fai =l

|]__1.2_|_j
T

W : Dctectable line for DTC E@
—  Non-tetectable line for DTG

SOLENOID
I =)
VALVE B B

[a+]

Eey

N

>

©«

N 112]3]4]5]6]7]8]3]|
. [N EE D EDED | (G )
GY [EEDE|| [22[z3]4]] w H.S. S

i D) 71213
5/ Eéi: AHE

TAT179
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DTC P0732 A/T 2ND GEAR FUNCTION

Diagnostic Procedure

Diagnostic Procedure

NCATO047

1

CHECK SHIFT SOLENCID VALVE

2

CHECK CONTROL VALVE

1. Remove control valve assembly. Refer to AT-234.
2. Check shift solenoid valve operation.

e Shift solencid valve B

Refer 1o “Component Inspection”, AT-123.

Shift solenoid valve B

Shift solencid valve A
Overrun clutch solenocid vaive
Torque converler clutch
sclenoid valve

Line pressure
solenoid valve

T.5.

DISCONNECT

1.

2.
.

Disassemble control valve assembly. Refer to “Centrol
Valve Assembly”, AT-266.

Check to ensure that:

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

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

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

Hydraulic line is free from obstacles.

SAT427.)
OK or NG
OK > GO TO 2.
NG » Repair or replace shift solenoid valve

assembly.

SAT367H
OK or NG
oK p |GOTOA
NG » Repair control valve assembly.
3 CHECK DTC
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-119,
OK or NG
OK > INSPECTION END
NG > Check contral valve again. Repair or
replace control valve assembly,

AT-122



DTC P0732 A/T 2ND GEAR FUNCTION

Component Inspection

Component Inspection —
Shift solenoid valve B SHIFT SOLENOID VALVE B NCATO048501 @IH
e For removal, refer to AT-234.
Resistance Qheck _ T
o Check resistance between two terminals.
Solenoid valve Terminal No. F:ii;::(a)r;c)e EM
fmesg'e”‘“d 1 Ground 20 - 400 e
Ee
(2] =)
TS.
DISCONNECT FE
AT GL
o
MT
SAT429) '
Operation Check e
Shift solencid valve B . . . . . 004850102
Shift solenoid valve A e Check solenoid valve by listening for its operating sound while
Overrun clutch solencid valve applying battery voltage to the terminal and ground.
Torque converter clutch
solenoid valve M
sU |
BIR
Line pressure
solenoid valve ST
.
T.S.
& 5T |
E124
Al
SAT427J
§C
EL
X

AT-123 869 |



DTC P0733 A/T 3RD GEAR FUNCTION

Description

Description
NCATODE

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 H 2 3 4
Shift sotencid valve A ON (Closed} OFF (Open) GFF (Open} ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NCATOU43501

Terminal . - Judgement stan-
No. Wire color Item Condition dard
When shift sclenoid valve A oper-
ates. Battery voltage
; ; (When driving in “D,” or “D,,"}
1 LW Shlm s:lenmd 1 4
valve When shift solenoid valve A does
not operate. 1V or less
{(When driving in “D,” or “D;".)

ON BOARD DIAGNOSTIC LOGIC T
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 actuai 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 malfunc-
tion.

This malfunction will be caused when shift solenoid valve Ais 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 sclenoid valve A stuck closed 1 1 4 4

*: PO733 is detected.

Diagnostic trouble code

Matfunction is detected when ...

Check items (Possible causae)

s A/T 3RD GR FNCTN

: PO733

: MIL Code No. 1105

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

e Shift solencid valve A
e Each cluich
o Hydraulic control ¢ircuit

870
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DTC P0733 A/T 3RD GEAR FUNCTION

Desciiption {(Cont'd}

SELECT SYSTEM

ENGINE
AT

m

EEEREE

-

SAT974H

O

SELECT DIAG MODE

[Ty

[ SELF-DIAGESULTS
m

| DATA MONITOR

[ DTC WORK SUPPORT

|
!
|
[ TCM PART NUMBER |
|
!

SAT385)

2.5

2.0

1.5

1.0

0.5

0 *C(°F)
—q0 20 b 20 40 &0 80 100 120 140 160
(-40) (—4) (32)(6B)104)140)(176)212)(248)(284)(320)
SAT021J

" Vehicle condition

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.

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

makunction is eliminated.

(E) 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 80 to 95 km/h (50 to 59 MPH) under the
following condition and release the accelerator pedal com-
pletely.

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

o 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 80 to 95 km/h (50 to 59
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.

NCATGQ49503

¢ Check that “GEAR” shows “3” when depressing accelera- g

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 tc 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
screen is changedto1 - 2 - 3 - 4

No malfunction exists. 1—-2-53-4

Malfunction for P0733 exists. 1>1—-4-4

8) Make sure that “OK” is displayed. (If “NG” is displayed, refer
AT-125

10
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Description (Cont'd)

DTC P0733 A/T 3RD GEAR FUNCTION

to “DIAGNOSTIC PROCEDURE".)
Refer to "DIAGNOSTIC PROCEDURE”, AT-128,
Refer to shift schedule, AT-343.

& With GST

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 80 to 95 km/h (50 to 59 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8

Selector lever: D position {OD “ON™)

Refer to shift schedule, AT-343,

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

Select “MODE 7" with GST.

&3 No Tools

1)
2)

4)

Start engine and warm up ATF.

Accelerate vehicle to 80 to 95 km/h (50 to 59 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-343.

Depress accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE
POSI” from a speed of 80 to 95 km/h (50 to 5@ MPH). (It wiil
take approximately 3 seconds.)

Perform self-diagnosis for ECM.

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

AT-126



DTC P0733 A/T 3RD GEAR FUNCTION

Wiring Diagram — AT — 3RD

Wiring Diagram — AT — 3RD

NCATO205

AT-3RDSIG-01 @l

TCM A
(TRANSMISSION
CONTROL
SHET MODULE) ‘
SOLA Elv
KR ]
LW :
i LG
I : Detectable line for DTC E@‘
e : Non-detectable ling for DTC ~
LW
@ e
Gz
| CL
LW
,—l—|@
sU
SOLENOID
VALVE A Bl
ST
RS
BT |
=] A
TN ATt 123456?8,
Ez9) 10]11[12[13[14]15]15]17]18] @ :
sls/ 5r  \elzlslole/ Yoy olzoled (l2elzslas §C |
BL
D54

TAT180
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DTC P0733 A/T 3RD GEAR FUNCTION

Diagnostic Procedure

Diagnostic Procedure
NCATOO50

1 CHECK SHIFT SOLENOID VALVE 2 CHECK CONTROL VALVE
Disassemble control valve assembly. Refer to "Control
Valve Assembiy”, AT-2686.

2. Check to ensure that:
Vaive, sleeve and plug slide along valve hore under their

1. Remove control valve assembly. Refer to AT-234. 1.
2. Check shift solenoid valve operation,
e Shift sclenoid valve A

Rafer to “Component Inspection™ below. .
own weight.
Shift solennid valve B e Valve, sleeve and plug are free from burrs, dents and
Shift solenoid valve A scratches.
Qverrun clutch solencid vatve s Control valve springs are free from damage, deformation

Torque converter clutch and fatigue.
solenoid valve & Hydraulic line is free from obstacles.

Line pressure
solenoid valve

k=)
% SAT367H

DISCOMNEET OK or NG
OK » GO TG 3.
6%:;9 NG > Repair control valve assembly.

3 CHECK DTC

SAT430J
OK or NG Perform Diagnostic Trouble Code (DTC) confirmation

procedure, AT-125.

CK .

> GoToz2 OK or NG
NG > Repair or replace shift solenocid valve
assembly. OK > INSPECTION END

NG > Check control valve again. Repair or

replace control valve assembly.

874 AT-128



DTC P0733 A/T 3RD GEAR FUNCTION

Component Inspection

Component Inspection

NCAToO51

Shift selenoid valve A SHIFT SOLENOID VALVE A ncatoostsos {2
e For removal, refer to AT-234. -
Resistance Check
j . NCATOoS 150101 MA
o Check resistance between two terminals.
. . Resistance
Solenoid valve Terminal No. (Approx.) Ef
Shift solenoid 2 Ground 20 - 400
valve A L@
EC
[Q] ©
TS.
FE

‘ DISCONNECT

SAT431J
Operation Check
Shift solencid valve B ; ; : : ; NEATO0S 15702
Shift solenoid valve A e Check solenoid valve by listening for its operating sound while
Overrun cliteh solenoid valve applying battery voltage to the terminal and ground. ‘
Torque converter clutch ‘
AX

solenoid valve

sU

BE

Line pressure g)T
solenoid valve

5° RS
1s.

DISCONNECT

BY

T | "

SAT430J

EL

10X

AT-129 875
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DTC P0734 A/T 4TH GEAR FUNCTION

Description

Description

NCATO052
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 position or the torque converter clutch does nhot
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 soienoid
valve operation, malfunctioning oil pump or torque converter
clufch, etc.

Gear position 1

2 3 4

Shift solencid valve A ON (Closed)

OFF (Open)

OFF (Open)

ON (Closed)

Shift solenoid valve B ON {Closed)

ON (Closed)

OFF {Open)

OFF (Openy}

CONSULT REFERENCE VALUE IN DATA MONITOR
MODE

Remarks: Specification data are reference values.

NCATOOR2501

Monitor item

Condition

Specification

Torque converter clutch solengid valve

duty

Lock-up “OFF”

\’
tock-up “ON"

Approximately 4%

1
Approximately 94%

Line pressure solenoid valve duty

Small throttle opening
(Low line pressure)

4

Large throttle opening
(High line pressure)

Approximately 24%
!

Approximately 85%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

NCATOR52562

Terminal . - Judgement stan-
No. Wire color ltem Condition dard
When releasing accelerator pedal 15-25v
Line pressure sole- after warming up engine. ) )
! RW noid valve
C! When depressn_wg accelerator pedal 0.5V of less
fully after warming up engine.
) When releasing accelerator pedal 5. 14V
Line pressure sole- after warming up engine.
2 P/B noid valve (with
dropping resistor) When depressing accelerator 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 stan-
No. dard
Gl
Torque converter When A/T performs lock-up. 8-15v
3 GY/R ciutch solenoid .
vaive quhen A/T does not perform lock 1V or less MA
When shift solenoid valve A oper-
ates. Battery voltage [EM
11 LW Shift solencid {When driving in “D,” or “Dy,".)
valve A When shift solenocid valve A does iIe
not operate. 1V or iess =
{When driving in “D," or “Dy".)
When shift solenoid valve B oper- EG
ates. Battery voltage
" Ly Shift solenoid ] {When driving in “D,” or “D,".)
valve B When shift solenoid valve B does Fl2
not operate. 1V or less
{When driving in “D;" or “D,".}
- GL
When overrun clutch solenoid valve Battery voltage
Overrun clutch operates.
20 LB lenoid val MT |
solenoid valve When cverrun clutch solencid valve i
1V ar less
does not operate.

ON BOARD DIAGNOSTIC LOGIC —

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

A: Qutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM SO
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 B8R |
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 g

closed.
Gear position supposed by TCM ) 1 2 3 4 BS
In case of gear position with no malunctions 1 2 3 4 ‘
in case of gear position with shift solenoid valve B stuck closed 1 2 2 1™ C
*: P0734 is delected. I
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
(H) : AT 4TH GR FNCTN e Shift solenoid valve A
e Shift solenoid valve B SE
: PO734 A/T cannot be shifted to the 4th gear ¢ O_verrun clutch s?lengéd V?Ive
osition even if electrical circuit is good e Line pressure solenoid valve
P " |e Each clutch EL
: MiL Code No. 1106 « Hydraulic centrol circuit
¢ Torgue converter clutch solencid valve

AT-131 877
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DTC P0734 A/T 4TH GEAR FUNCTION

Description (Cont'd)

[l secect svsiem |
I ENGINE |
| AT ]
| l
l |
l |
I |
SATI74H

[lm  seectoiamooe [
| SELF-DIAGSSULTS

1wy
| DATA MONITOR
[ DTC WORK SUPPORT

[ ToM PART NUMBER

SAT385J

2.5

2.0

1.5

1.0

0.5

0 DC(DF)
-40 ~20 O 20 a0 &0 80 100 120 140 160
(~40) (~4) (32)(68)104)(140)(176)X212{248)284)(320)

SAT021J

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.

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.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

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

malfunction is eliminated.

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).

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

4) Accelerate vehicle to 50 to 60 km/h (31 to 37 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 (OD “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 50 to 60 km/h (31 to 37
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-
lowing step.

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

o K “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 appii-
cable “TROUBLE DIAGNOSIS FOR DTC".

8) Stop vehicle.

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

NCATODE2504
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DTC P0734 A/T 4TH GEAR FUNCTION

Description (Cont'd)

Vehicle condition

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

No malfunction exists 1234
Malfunction for PO734 exists. 1-2-»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-343.

@ With GST

1)

Start engine and warm up ATF.

2) Accelerate vehicle to 50 to 60 km/h (31 to 37 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-343.

3} Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE POSI”
from a speed of 50 to 60 km/h {31 to 37 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 50 to 60 km/h (31 to 37 MPH) under the
following condition and release the accelerator peda! com-
pletely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-343.

3) Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE POSI”
from a speed of 50 to 60 km/h (31 to 37 MPH). (It will take
approximately 3 seconds.)

4) Perform self-diagnosis for ECM.

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

AT-133
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DTC P0734 A/T 4TH GEAR FUNCTION

Wiring Diagram — AT — 4TH

Wiring Diagram — AT — 4TH
NCATOZ06
AT-4THSIG-01
TCM
(TRANSMISSION
CONTROL
DH’#Y QVR/C SHIFT SHIFT DS‘IFY DLPJ!FY MODULE)
SOL SOL SOLA SOL B SOL SOL{DR)
=] [20]] ICL]] C2]] T 2]
GY/R LB LW LY RAW P/B
\ \ \ \ \/ r'j@
- (),
m:
F/B
Il
DROPPING
RESISTOR
é
=]
R/W
E75
g
RAW
||
F25
/W
+ I
i
GY/A LB Lw Uy RAW
[ i 1 RRIES s SULLREES
B LAw Ly R/W I : Detoctable line for DTC
— Non-detectable line for DTC
""""" s P REEEEEEEE KN [LEEEEEEEEE Y]
OVERRUN LINE
e SoLENoD Shienoin PRESSURE
SOLENGID VALVE A VALVE B SOLENOID
VALVE VALVE
C [ ]
Refer to last page {Foldout page).
=1 e, ED
[ A E1 IR 1]2]3 4]5]6 z2]z]4]5
ﬂ \765} ?8915|T1I12h3141515 us?asug}
| [ I
1{2]s)4]sl6]7]8]9
[T KT KR K K S R R K
1] E5 1 | 222 51 21| H.S.

TAT181
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DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procedure

Diagnostic Procedure

NCATO053

1 [CHECK SHIFT UP (D, TO D,)

3 CHECK SOLENOID VALVES

During “Cruise test — Part 1" (AT-70), does A/T shift from D, to

D, at the specified speed?

O»0

Accelerator
pedal

s
e

Haltway

Yes or No

SATS88H

Yes »>
lock-up.

GO TG 1. And check for proper

No » |GoTO2

2 CHECK LINE PRESSURE

Perform line pressure test.
Refer to AT-62.

OK or NG
OK » GO 10O 3.
NG > GO TO 7.

1. Remove control valve assembly.
Refer to AT-234.
2. Refer to “Component Inspection”, AT-138.
Shift solenoid vaive B

Shift solencid valve A
Qverrun clutch solencid valve

Torque converter cluich
salenoid valve

Line pressure
solencid valve

hx

SATA04)
OK or NG
OK p [(GOTOA4.
NG » Replace solencid valve assembly.

AT-135

Al
B

sU
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DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procadure (Con¥'d)

4 CHECK CONTROL VALVE 7 CHECK LINE PRESSURE SOLENOID
; VALVE
1. Disassemble control valve assembly.
Refer to AT-266. 1. Remove control valve assembly.
2. Check to ensure that; Refer to AT-234.
e Valve, sleeve and plug slide along valve bore under their 2. Refer 1o “Cormnponent Inspection”, AT-138.
own weight.
* Valve, sleeve and plug are free from burrs, dents and
scratches.
o Control valve springs are free from damage, deformation
and iatigue.
e Hydraulic line is free from obstacles,
Line pressure
solenoid valve
&
{FUSE | '
SAT367H 1 FUSE } IS,
DISCONNECT
OK or NG
OK » GO TO 5. i .
NG > Repair control valve. @
5 CHECK SHIFT UP (D, TO D,) GAT432)
Does A/T shift from D; to D, at the specified speed? aK or NG
OK or NG OK » |GoTOos.
oK > GO TO 6. NG » Replace solenoid valve assembly.
NG > Check control valve again. Repair or
replace contral valve assembly.
8 CHECK CONTROL VALVE
1. Disassemble control valve assembly.
6 |CHECK DTC Refer to AT-266,
Perform Diagnostic Trouble Code {DTC) confirmation 2. Check line pressure circuit valves for sticking.
procedure, AT-132, e Pressure reguiator valve
« Pilot valve
OK or NG o Pressure modifier valve
OK » INSPECTION END
NG > GO TG 11, And check for proper
lock-up.
SAT367H
OK or NG
OK > GO TO 9.
NG » Repair control valve.
AT-136




DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procedure {Cont'd)

9 CHECK SHIFT UP (D, TO D,) 12 |CHECK TORQUE CONVERTER CLUTCH

SOLENGID VALVE

Does A/T shift from Dy to D, at the specified speed? &
1. Aemove controf valve assembly.
Yes or No Refer to AT-234,
Yes [ GO TO 10. 2. Refer to “Component Inspection”, AT-138. HIA
VIl
No P | Check control valve again. Repair or
replace control valve assembly. Torque converter clutch solenoid valve
. El]
10 CHECK DTC
Perform Diagnostic Trouble Code (DTC) confirmation IL@
procedure, AT-132.
OK or NG
. EG
OK > INSPECTION END
NG p» GO TO 1. And check for proper
FE

11 CHECK LCCK-UP CONDITION

lock-up. '
During “Cruise test — Part 1" (AT-70), does A/T perform lock-up
at the specified speed? F1s.
DISCONNECT ML\‘T
@ » a8 y Eﬁ}
- UEED

Accelerator
pedal
7
e ;
satazas | A
OK or NG !
7 OK > |GOTO 13 Sil)
Halfway NG > Replace solenoid valve assembly.
SATE8IH
Yes or No 3R |
13 CHECK CONTROL VALVE
Yes > Perform “Cruise test — Part 17 again -
and return to the starl point of this flow t. Disassemble control valve assembly. ST
chart. Refer tc AT-266. )
2. Check control valves for sticking. \
No > GO TO 12. » Torque converter clutch controt valve

» Torgue converter clutch relief valve RIS

saTaerH | EL

OK or NG
OK » GO TO 14, Iy
NG > Repair control valve

AT-137 883 |
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DTC P0734 A/T 4TH GEAR FUNCTION

Diagnostic Procedure {(Cont'd)

15 |CHECK DTC

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

14 CHECK LOCK-UP
Does A/T perform lock-up at the specified speed?
Yes or No
Yes » GO TO 15.
No > Check control vaive again. Repair or
replace control valve assembly.

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

Torque converter clutch
solenoid valve

AT fluid
temperature
sensar

. Line pressure
salencid valve

[Q]

HSCONNECT

[}

s

F
3[4\ (s
)

SAT405/]

Shift solenoid valve B

Shift solenpid valve A
Overrun clutch solencid valve
Torgue converter clutch
solencid valve

AST fluid
temperature
sensar

Line pressure
solenoid valve

&_

L5
15.

DSCONMECT

304

=

SAT404J

OK or NG
CK » INSPECTION END
NG p |Perform “Cruise test — Part 1" again

and return to the start point of this flow
chart.

Component Inspection

NCATOGS4
SOLENOID VALVES
NCATO0545071
e For removal, refer to AT-234.
Resistance Check
. . NCATO05450701
e Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
{Approx.)
Shift solenoid o
valve A
Shift solenoid ’ 20 - 400
valve B
Overrun clutch 3
solenoid valve Ground
Line pressure 4 25 .50
solenoid valve
Torque converter
clutch solenoid 5 10 - 200
valve
Operation Check
NCATOO5450102

¢ 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 vaive B

Shift solancid valve A

Overrun clutch solenaid valve

Torque converter ciutch solenoid valve

Line pressure
solenoid valve

SAT322GA

Remarks: Specification data are reference values.

Description _—
The torque converter clutch solenoid valve is activated, with the
gear in “D,”, by the TCM in response to signals sent from the
vehicle speed and throttle position sensors. Lock-up piston opera-
tion wilf then be controtled.

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

NCATRO555C1

Monitor item Condition Specification
- #, ” i e,
Torque converter clutch solencid valve Lock ui) OFF Approxmlately 4%
duty Lock-up “ON” Approximately 94%

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NCATO055502

Terminal ) - Judgement
No. Wire color ltem Condition standard
When A/T performs lock-up. 8§-15v
Torque converter
3 GY/R clutch sclencid lock
valve \:\:;hen AT does not perform lock- 1V or less

ON BOARD DIAGNOSIS LOGIC

NCATO055503

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

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

vaive.

TCM detects an improper voltage drop
when it tries fo operate the solencid

¢ Harness or connectors
{The solenoid circuit is apen or shorted.)
o T/C clutch solenoid valve

AT-139
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Description {Cont'd)

[l SELECTSYSTEM

| ENGINE

I
I
l
I
L

L1 A | SN | -

SEFBOEK

[l SELECT DiAG MODE

[¥]]

| WORK SUPPORT

[ SELF-DIAG RESULTS

| paTA MONITOR

[ ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

SAT911I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE i

NOTE:
If “DIAGNOSTIC TROQUBLE 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
and wait at least 1 second.

&) With GST

1) Turn ignition switch “ON".

2) Select “MODE 7" with GST.

@ No Tools

1)} Tum ignition switch “ON”.

2) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL)”, “ON
BOARD DIAGNQSTIC SYSTEM DESCRIPTIONT.

AT-140



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Wiring Diagram — AT — TCV

Wiring Diagram — AT — TCV

NCAT02G7

AT-TCV-01 @

TCM iy
(TRANSMISSION
CONTROL.
DIL-H,Y MODULE)
soL F2i Y]
Lol
GWF*{ L@
W : Detectable line for DTG E@
i Nor-detectable fine for DTC
GY/R }
F27 FE
1
iR E128
CL
T
GY/R

’_l_, E124
5

S
TORQUE
CONVERTER
| cisich "
VALVE [55
ST
RS
|
BY
=l HA
1]2]a[4]5[6]z]a]e
g :;/ %3:;13@ 101112131415161?143@@
oR Gy  |holofaiT(lezfzefel W G [
=
DX

TAT{82

AT-141 887 |



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NCATOO56
1 CHECK GROUND CIRCUIT 2 CHECK POWER SOQURCE CIRCUIT
1. Turn ignition switch to “OFF” position. 1. Tum ignition switch to “OFF” position.
2. Disconnect terminal cord assembly connector in engine 2. Disconnect TCM harness connector.
compartment. 3. Check continuity between terminat 5 and TCM hamess con-
3. Check resistance beiween terminal 5 and ground. nector terminal 3.
Resistance: Continuity should exist,
10 - 200
& DISCONNECT
A€
E DISCONNECT
D& AE
@) Hhe
-~ m DISCONNECT (!
‘ A€ &
= T _ToM_JolconnecTon|
SAT434) 3
OK or NG
oK » |GOTO2 GY/R
NG > 1. Remaove cil pan. Refer to AT-234.
2. Check the following items: @
o Torque converter clutch solenoid !
valve
Refer to “Component Inspagtion”,
AT-143.
e Harness of terminal cord assembly
for short or open
SAT435J)
If OK, check harness for short to ground and short to
power.
4. Reinstall any part removed,
OK or NG

OK p» |GOTO3.

NG > Repair open circuit or short to ground
or short to power in hamess or con-
nectors.

3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation

procedure, AT-140.

CK or NG

OK [ 2 INSPECTION END

NG > 1. Perform TCM inputioutput signal

inspection.

2. if NG, recheck TCM pin terminals
for damage or ioose connection
with hamness connector.

888 AT-142



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Component inspection

Component Inspection caroos
Torque converter clutch solenoid vaive TORQUE CONVERTER CLUTCH SOLENOID VALV%WWW @l
e For removal, refer o AT-234.
Resistance Check
i . NCATOOR750101 MA
e Check resistance between two terminals.
Solenoid valve : Terminal No. Fzzssgtr?):‘.:)e EM
Torque converter
clutch solenoid 5 Ground 10 - 200 LE
valve =
EG
FE
GL
SAT436J MT
Operation Check U
Torque converter clutch solenoid valve e Check solencid valve by listening for its operating sound while
applying battery voltage to the terminal and ground. i
AX
§uU
BR
ST}
RS
BT
HA
SAT437.)
SC
EL
DK

AT-143 889
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Description

DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Description
L]
self-diagnosis.
®
L ]

NCATO058

This is an OBD-I self-diagnostic item and not available in TCM

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 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.
ﬁggﬁULT REFERENCE VALUE IN DATA MONITOR
Remarks: Specification data are reference values. e
Monitor itern Condition Specification
Torque converter clutch solenoid valve LOCk-uT "OFF” ApproxinIately 4%
duty Lock-up “ON” Approximately 94%

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NCATOO58502

Judgement stan-

Terminal ' iy
No. Wire color ftem Condition dard
When releasing accelerator pedal 145 5py
. W Line pressure sole- after warming up engine.
noid valve i
C_‘ When depressing accelerator pedal 0.5V or less
fully after warming up engine.
. o When releasing accelerator pedal 5. 14V
Line pressure sole- Y after warming up engine.
2 P/B noid valve (with :
dropping resistor) When depressmg acceler;tor pedal 0.5V or less
fully after warming up engine.
Torque converter When A/T performs lock-up. 8- 15V
3 GY/R | clutch solenoid When A/T does not perform lock-
valve up 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
; : (Wnen driving in “D,” or “D,".)
11 LW Shllft SXIenord 1 4
valve When shift solenoid valve A does
not operate. 1V or less
(When driving in “D,” or “Dy".}
When shift solenoid valve B oper-
ates. Battery voltage
; ; (When driving in “D," or "D,".)
12 LY Sh1lft sglenmd 9 1 2
vaive When shift solenoid valve B does
not operate. 1V or less
(When driving in “Dg" or “D,”.)
\éh;:e:;t;):errun clutch solenoid valve Battery voltage
20 /B Overrun clutch :

solenoid valve

When overrun clutch solenoid valve
does not operate.

1V or less

AT-144



DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Description (Cont'd)

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signat from revolution sensor

B: Engine speed signa! 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 matfunctions 1 2 3 4
In case of gear position with shift solenoid valve B stuck closed 1 2 2 1"

*. PO744 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause}

(F) : AIT TCC S/V FNCTN
@) : PO744
& : MIL Code No. 1107

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

e Torque converter cluich solencid valve
¢ Each clutch
s Hydraulic control circuit

[ln seLecT sysTem ]

l ENGINE |

[ AT ]

I |

| !

[ |

l |
SAT974H

[l seectoacmooe [

| SELF-DIAG ESULTS |

| DATA MONITOR |

| DTC WORK SUPPORT |

[ TOM PART NUMBER |

L |

I !
SAT385)

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 cutput 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).

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

NCATOO58504

AT-145

&

ER

A
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DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Description (Cont'd)

25Y 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 wili take approximately 30 seconds
after “TESTING" shows.)
THROTTLE POSI: 1/8 - 2/8 {at all times during step 4)
Selector lever: D position (OD “ON”)
TCC S/V DUTY: More than 94%
VHCL/S SE-A/T: Constant speed of more than 80 km/h (50
MPH})
45 55 28 40 63 ad 100 1% 1"?1’50‘:( 7| e Check that “GEAR” shows “4”.
(=40} (=) (32"5‘“(‘”“X“‘“N‘75)(2‘2)(2“8)(2“)(32%21 | e For shift schedule, refer to SDS, AT-343.
= e If “TESTING” does not appear on CONSULT for a long
time, select “SELF-DIAG RESULTS”. In case a 1st trip DTC
other than P0744 is shown, refer to applicabie “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-343.

@ With GST

1) Start engine and warm up ATF,

2) Start vehicle with selector lever in “D” (OD “ON"), throttle open-
ing halfway and D, lock-up position for approximately 30 sec-
onds. Check that vehicie runs through gear shift of D, — D,
— D3y — D, — D, lock-up, in accordance with shift schedule.
Refer to shift schedule, AT-343.

3} Select "MODE 7" with GST.

@& No Tools

1) Start engine and warm up ATF.

2) Start vehicle with selector lever in “D” (OD “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-343.

3} Perform self-diagnosis for ECM.

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

2.0

1.5

1.0

0.5

892 AT-146



DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Wiring Diagram — AT — TCCSIG

Wiring Diagram — AT — TCCSIG .
AT-TCCSIG-01 @l

TCM
(TRANSMISSION At
CONTROL
Ly PL PL MODULE)

oUTY OVRIC SHIFT DUTY DUTY
SOL SOL SOLB S50L soLpRy {(F21

SHIFT
SOLA
T
GY/R ' I L/W* LY ; RM"+ I_P‘B_I e
16
WG
EC
P/B

EM

;
DROPPING FE
RESISTOR

8] 6l
AW
&9 MT

LB

GY/R

I : Dctectable line for DTC

LB Uw
I I e . Non-detectable line for DTC @
[ 3 jF==="===-Az]F~""-"-"- JFr-""""""""

§T
OVERRUN LINE
CLUTCH S oo AL PRESSURE
SOLENOID SOLENO SOLENOID
VALVE VALVE A VALVE B

Refer Io last page (Foldout page). H fé\\l
e, &8 |
- ralzfz[ 1y 1]2]3 ABRE 1A E1E1
k?asj 8910]11]1213141516 m7391gj
§C
A=
| [ ]
112]2l4]5]s]7 1= 5]l
i0[n [1z[13[1a]15]16 1718"@ W EL
19]20]21 r—"]g_zg
34
TAT183 |
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DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Diagnestic Procedure

Diagnostic Procedure

NCATOO59

1 'CHECK SHIFT UP (D, TO D,)

3 CHECK SOLENOID VALVES

During “Cruise test — Part 1" (AT-70), does A/T shift from D, to
D, at the specified speed?

O»0Q

Accelerator

pedal
e ‘\\
e
Haltway SATS88H
Yes or No
Yes > GO TO 1. And check for proper
lock-up.
No > GOTO 2
2 CHECK LINE PRESSURE
Perform line pressure test.
Refer to AT-62.
OK or NG
oK » GO TO 3.
NG » GO TO 7.

AT-148

1. Remave contral valve assembly.
Refer to AT-234.
2. Check solenoid valve assembly operation.
Refer to AT-151.
Shift solenoid valve B

Shift solenoid vaive A
Overrun clutch solencid valve

Torque converter clutch
solencid valve

temperature
sensar

Line pressure
solenoid valve

HSCONNECT

-

IR G

e [ [
SAT404)
OK or NG
OK > GOTO 4,
NG » Replace solenoid valve assembly.




DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Diagnostic Procedure (Cont'd)

4 CHECK CONTROL VALVE

—_

. Disassemble control valve assembly.
Refer to AT-266.

. Check to ensure that:

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

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

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

e Hydraulic line is free from cbstacles.

]

7 CHECK LINE PRESSURE SOLENOQID

VALVE

SAT367H
OK or NG
OK > GO TO 5.
NG » Repair control valve.

. Remove control valve assembly.
Refer to AT-234,

2. Check line pressure solencid valve operation.

Refer to AT-151.

Line pressure
solenoid valve
T.8.

FUSE |-

DISCUNNEGT

b @

5 CHECK SHIFT UP (D, TO D,)
Does AT shift from D to D, at the specified speed? 5AT43)
Yes or No OK or NG

Yes »> GO TO 6. CK p |GOTOS.
No > Check control valve again. Repair or NG > Replace solencid valve assembly.
replace contro} valve assembly.
8 CHECK CONTROL VALVE

6 CHECK DTC

Perform Diagnostic Trouble Code (DTC}) confirmation

. Disassemble control valve assembly.
Refer to AT-266.

procedure, AT-145. 2. Check line pressure circuit valves for sticking.

e Pressure regulator valve
OK or NG o Pilot valve
OK [ INSPECTION END o Pressure modifier valve
NG » GO TO 11,  And check for proper
lock-up.
SAT387H
OK or NG

OK > GO TO 9.
NG > Repair control valve.

AT-149

LG

i
]

GL

[T

895
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DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Diagnostic Procedure (Cont'd)

9  [CHECK SHIFT UP (D, TO D,)

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

12 CHECK TORQUE CONVERTER CLUTCH
SOLENOID VALVE

Yes or No
Yes » GO TO 10.
Na | 3 Check contral valve again. Repair or
replace control valve assembtly.

10 CHECK DTC

Pertarm Diagnostic Trouble Code (DTC) confirmation
procedure, AT-145.

OK or NG
OK » INSPECTION END
NG | 2 GO TO 11, And check for proper

lock-up.

11 CHECK LOCK-UP CONDITION

During “Cruise test — Part 1" (AT-70), does A/T perform lock-up
at the specified speed?

oL 0. L]

Accelerater
pedal

‘\\

~

Halfway SATY89H

Yes or No

1. Remove control valve assembly.
Refer to AT-234.

2. Check torque converter clutch solenoid valve operation.
Refer to AT-151.

Terque converter clutch solenoid valve

L
1.5
DISCONNECT
[
SAT438)
OK or NG

OK p |GOTO 13
NG > Replace solenoid valve assembly.

Yes > Perform “Cruise test — Part 17 again
and return to the start point of this flow

chart.

13 |CHECK CONTROL VALVE

No » GO TO 12,

1. Disassemble control valve assembly.
Refer to AT-266.

2. Check control valves for sticking.

e Torque converter clutch control valve

e Torgue converter clutch relief valve

SAT3BTH
OK or NG
OK > GO TO 14.
NG » Repair control valve,
AT-150




DTC P0744 A/T TCC S/V FUNCTION (LOCK-UP)

Diagnostic Procedure {Cont’d)

14 CHECK |L.OCK-UP CONDITION 15 CHECK DTC _
Does A/T perform lock-up at the specified speed? Perform Diagnostic Trouble Code (DTC) confirmation @g
procedure, AT-145.
Yes or No
Yes p |[GOoTO1S. OK or NG M
No » Check control valve again. Repair or oK > INSPECTION END
replace control valve agsembly. NG > Perform “Cruise test — Part 17 again
and return to the start point of this flow EM
chart.
LS
Shift solenoid valve B Component Inspection
Shift solenoid valve A NCATo050
Overrun clutch solenoid valve SOLENOQID VALVES NGATO060501 E©
Torque converter clutch e For removal, refer to AT-234.
solenoid valve
Resistance Qheck _ R -
e Check resistance between two terminals.
. . Resistance
Solenoid valve Terminal No. (Approx.) GL
Shift solencid o
vaive A
Line pressure - R
solencid valve Shift sofenoid 1 20 - 40Q
valve B
@ Overrun clutch 3
~ solenoid valve Ground
TS Line pressure 4 55 .50
solenoid valve
DISCONMNEGT
Torque converter SU
[Q] : ciutch solenoid 5 10 - 2002
AT2]3]ay valve
Y -..‘-5 7] B@
SAT405)
Shift solenoid valve B Operation Check
Shift solenoid valve A P . . . . . Ncaromﬁ?if’? ST
Overrun clutch solenoid valve e Check solenoid valve by listening for its operating sound while
Torque converter clutch applying battery voltage to the terminal and ground.
solenoid valve RS
BT
FlA
Line pressure
solenoid valve S@
EL
)
18
DHSCONNECT H@X
-
a[a
[ 1./
SAT404.
AT-151 897
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Description

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

AT fluid
temperature

Line pressure solenoid valve

SAT283HA

Remarks: Specification data are reference values.

Description
NCATOOST

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
pressure duty cycle at low pressure, the accelerator (throttle)
should be open until the closed throttle position switch is
“OFF”.

CONSULT REFERENCE VALUE {N DATA MONITOR
MODE

NCATOOBTS01

Monitor item

Line pressure sclenoid valve duty

Condition Specification
Small throttle opening
(Low line pressure) Approximately 24%
Y
Large throttle opening Approximately 95%

(High line pressure)

NOTE:

The line pressure duty cycle value is not consistent when the closed throftle 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”.

Remarks: Specification data are reference values.

TCM TERMINALS AND REFERENCE VALUE

NCATOOS1S02

Terminal . - Judgement stan-
No. Wire color Itemn Condition dard
When releasing accelerator pedal 15 . 2.5V
Line pressure sole- after warming up engine.
1 RW noid valve :
@ When depressing accelergtor pedal 0.5V or less
fully after warming up engine.
. Y When releasing accelerator pedat 5. 14V
Line pressure sole- i after warming up engine.
2 P/B noid valve (with
dropping resistor) When depressing accelerator pedal 0.5V or less
fully after warming up engine. '
ON BOARD DIAGNOSIS LOGIC
NCATOOG1503
Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)
: L/IPRESS SOL/CIRC
TCM detects an improper voltage drop e Harness or connsctors
@ : PQ745 when ii tries 1o operate the solenoid (The solenoid circuit is open or shorted.)
valve. Line pressure solenoid valve
: MIL Code No. 1205 * P

AT-152



DTC P0745 LINE PRESSURE SOLENOID VALVE

Description {Cont'd)

(l SELECT@SYS.TEM.

| ENGINE

__
—

I
l _
|

=

M bed e

SEF885K

[l  seLECT DIAG MODE

[¥)]

| WORK SUPPORT

| SELF-DIAG RESULTS

{ DATA MONITOR

| AcTIVE TEST

LDTC CONFIRMATION

| EcM PART NUMBER

SATO11I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE —
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) Tumn 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 DESCRIPTION™].

AT-153
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Wiring Diagrarm — AT — LPSV

Wiring Diagram — AT — LPSV

NCATOZ209
AT-LPSV-01
TCM
(TRANSMISSION
CONTROL
PL PL MODULE)
DUTY DUTY
SOL SOL(DR) F21
L] 2]
RW P/B
¥ |—-—|
N : Detectable line for DTC
P/B : Non-detectable line for DTG

P/B

DROPPING
RESISTOR

)66 0

—
L
LT E s

R/W

LINE
PRESSURE
SOLENOQID
VALVE

Refer ta last page (Foldout page).

e, &

N

<>456F25 @234h

10]11]12]13]14]15]18

© jw

[a2]

-
e
QY

11 REIARBREE
wo[nhefialalis refi7fisl B2
{taf201]f [le2lzslosll w H.S.
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@

=
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure
. NCATO0B2
@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. BIA
compartment. 3. Check resistance between terminal 4 and TCM harness

3. Check resistance between terminal 4 and ground. connector terminal 2.

Resistance: Resistance: El

25-50 11.2 - 12.8Q
& CHSCOMNECT
LG

T.S.

.|

4 E124 DISCONNECT
7 AE -
2 q@- FE
1 1 HEewm |

= GL
SAT440J ' ™ Tem o CONNECTOH"
OK or NG 2
OK » GO TO 2. T
NG > 1. Remove control valve assembiy.
Refer to AT-234.
2. Check the following items: @
e Line pressure solenoid valve
Refer to “Component Inspection”,
AT-157. AX
o Harness of terminal cord assembly 1
for short or open ‘
sU |
SAT441) '
OK or NG BE
OK p |GOTOS. \
NG > Check the following items: ST

« Dropping resistor |
Refer to “Component Inspection”,
AT-157.

e Harness for short or open between [%S
TCM terminal 2 and terminal cord
assembly (Main harness) ‘

AT-155 901 |
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Diagnostic Procedure (Cont'd)

3 CHECK POWER SOURCE CIRCUIT

4

CHECK DTC

power.

1. Turn ignition switch to “OFF" position.

2. Check continuity between terminal 1 and TCM hamess con-
nector terminal 1 and 2,
Continuity should exist.

Line pressure
solenoid valve

[Q] 2

T.5.

DISCCNMECT

o @

SAT442)
If OK, check harness far short to ground and short to

3. Reinstall any part removed.

OK or NG

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-153.

OK or NG
OK > INSPECTION END
NG > 1. Pertorm TCM input/output signal

inspection.

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

CK

>

GO TO 4.

NG

>

Repair open circuit or short to ground
or short to power in harnass or con-
nectors.

AT-156




DTC P0745 LINE PRESSURE SOLENOID VALVE

Component Inspection

Component Inspection .
LINE PRESSURE SOLENOID VALVE S
e For removal, refer to AT-234. =

Resistance Check
H . NCATODEISO 107 J}\U\/ﬂ b@\
e Check resistance between two terminals.
Solenoid valve Terminai No. Resistance .
(Approx.) EM
; Line pressure
Line pressure ) 4 Ground 25 - 50
solenoid valve solenoeid valve [L@
EG
(2] S
T.S. _
DISCONNECT FE
i o
R

SAT442),

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

AX

sU

BR

Line pressure
solenocid valve -

ST

78

DISCONNEGT

D@

SAT443)

DROPPING RESISTOR U 8C
e Check resistance between two terminals.

S— Resistance: ,
11.2 - 12.8Q L

SAT444J

AT-157 903



DTC P0750 SHIFT SOLENOID VALVE A

Description
Shift solenoid valve B Descrlptlon NCATO084
Shift solencid valve A ‘ Shift solenoid valves A and B are turned “ON” or “OFF” by the TCM
e o e A i in response to signals sent from the PNP switch, vehicle speed and
4 enoid valve throttle position sensors. Gears will then be shifted to the optimum
position.
Line pressure
sclenoid valve
SAT322GA
Gear position 1 2 3 4
Shift solencid valve A ON (Closed} OFF {Open) OFF (Open} ON ({Closed}
Shift solenoid valve B CN (Closed) ON (Closed) OFF (Open) OFF (Open}
TCM TERMINALS AND REFERENCE VALUE N
Remarks: Speacification data are reference values. .
Terminal Wire color ltemn Condition Judgement stan-
No. dard
When shift solencid valve A oper-
ates. Battery voltage
. : {When driving in “D,” or “D,".)
11 LA Shift solenoid 1 4
valve A When shift sclencid valve A does
not operate. 1V or less
(When driving in “D," or “D3".)
ON BOARD DIAGNOSIS LOGIC _
NCATO084502
Diagnostic trouble code Malfunction is detected when .. Check iterns (Possible cause)
: SFT SOL A/CIRC
TCM detects an improper voltage drop ¢ Hamess or connectors
@ : PO750 when it tries to operate the solenoid (The solenoid circuit is open or shorted.)
valve, e Shift solenoid valve A
: MIL Cade No. 1108

904 AT-158



DTC P0750 SHIFT SOLENOID VALVE A

Description (Cont'd)

[l seLecTsYsTEM |
_ENGINE |
L ]
| |

I
| 1

SEFB95K]

[l sEecToiaGmoDE  [4]|

| woRK SUPPORT

I SELF-DIAG RESULTS

LACTIVE TEST
[ DTC CONFIRMATION

| ECM PART NUMBER j
SATE111

|
I
[ paTa MONITOR |
|
|

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE I
CAUTION: _

Always drive vehicle at a safe speed.

NOTE:

i “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 fo shift
“” - “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 o EC section [“Malfunction Indicator Lamp (MIL)", “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION”).

AT-159

MA

S|

LC

FE

CL

T
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DTC P0750 SHIFT SOLENOID VALVE A

Wiring Diagram — AT — SSV/A
Wiring Diagram — AT — SSV/A
NCATO210
AT-SSV/A-01
TCM
{TRANSMISSION
CONTROL
. MODULE)
SHIFT :
SOLA Fz1,
Ll
Lw

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

rU‘W7

E128

SHIFT
SCOLENOID
VALVE A

=11
CATSTeTR ATl (ORaBERHEAH||
e/ €2 Gl leleh | T 1 2 Y R R R K ) | R G
BR Gy (lglaolal— jleelall] w HS.

TAT185

906 AT-160



DTC P0750 SHIFT SOLENOID VALVE A

Diagnostic Procedure

Diagnostic Procedure

NCATDO65
. @l
1 CHECK GROUND CIRCUIT 2 CHECK POWER SQURCE CIRCUIT
1. Tum 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. B2
compartment, . 3. Check continuity between terminal 2 and TCM hamess con-
3. Check resistance between ferminal 2 and ground. nector terminal 11.
Resistance: Gontinuity should exist. EM
20 - 400
& DISCONNECT
Ts. LG
/_I_oﬂ_r\ E DISGONNECT
E
N IEpA TS, Eﬁ} Be
oY Hpe
LfWi m HECOMNECT LY FE
! A€ 3
= [_Tcm__lolconnecton]| GL
SAT445) 1
OK or NG
OK » |GoTO2. Lw BT
NG » 1. Remove control valve assembly.
Refer to AT-234, @
2. Check the following items:
o Shift sclenoid valve A
Refer to “Component Inspection”, W
AT-162, AX
» Harness of terminal cord assembly
for shert or open
i
SAT446J SLJJ
If OK, check harness for short to ground and short to
power. _
4. Reinstall any part removed. B
QK or NG
OK [ GO TO 3. ST
NG > Repair open circuit or short to ground
or short to power in harness or con- ;
nectors, FRS
3 |CHECK DTC E¥i
Perform Diagnostic Trouble Code (DTC) confirmation ‘
procedure, AT-154.
OK or NG HA ‘
OK » INSPECTION END
NG | 1. Perform TCM input/output signal S@ |
inspection.
2. if NG, recheck TCM pin terminals
for damage or loose connection Eﬂ_-.
with harness connector. |
(D)

AT-161 907
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DTC P0750 SHIFT SOLENOID VALVE A

Component Inspection

Shift solenoid valve A

T.8.

DISCONMECT

FHp @

SAT447)

Shift solenoid valve B

Shift solenoid valve A
Overrun clutch solenoid valve

Tarque converter clutch
solenaid valve

Line pressure
solencid valve

DIGCONNECT

SAT448.

Component Inspection

NCATOO8S
SHIFT SOLENOID VALVE A
WNCATODEES0T
o For removal, refer to AT-234.
Resistance Check
. i NCATOOEES0101
e Check resistance between two terminals,
Solenoid valve Terminal No. Resistance
{Approx.)
Shift solencid 5 Ground 20 - 400
valve A

Operation Check

NCAToogE50102

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

AT-162



DTC P0755 SHIFT SOLENOID VALVE B

Description
Shift solenoid valve B Descrlptl_on NCATO0S7
Shift solenoid valve A Shift solenoid valves A and B are turned “ON” or “OFF" by the TCM ol
OVﬁg;’"u:"éf:vjsfrng;jt:;"’eI vl in response to signals sent from the PNP switch, vehicle speed and =
d Solenold valve throttle position sensors. Gears will then be shifted to the optimum
position. MA
, 4
Line pressure
solenoid vatve
SAT322GA LG
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed} OFF (Open) OFF {Open) ON {Closed) G
Shift solenoid valve B ON {Closed) ON (Closed) CFF (Open) ‘OFF {Open) =
TCM TERMINALS AND REFERENCE VALUE —
Remarks: Specification data are reference values. €L
Terminal . . Judgement stan-
No. Wire color ltem Condition dard
When shift solenoid valve B oper- MY
ates. Battery voltage
: : {When driving in “Dy" or “D,"}
12 LY Shift solenoid 1 2
valve B When shift solenoid valve B does
not operate, 1V or less
(When driving in “D," or “D,".) AX
ON BOARD DIAGNOSIS LOGIC
NCATOOE 7502 Sul
Diagnostic trouble code Malfuncticn is detected when ... Check items (Possible cause)
(@) : SFT SOL B/CIRC .
TCM detects an improper voltage drop e Hamess or connectors BR
: PO755 when it tries to operate the solenoid (The solenoid circuit is open or shorted.)
valve. e Shift solenocid valve B
@ : MIL Code No. 1201
ST |
RS
BY
A
|
S |
EL |

AT-163 909
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Description (Cont'd)

DTC P0755 SHIFT SOLENOID VALVE B

(i SELECT_SYSTEM_

[ ENGINE

|

ERREE

8

[RAE ) —

FB35K

[[m  seLECT DIAG MODE

[

| WORK SUPPORT

 SELF-DIAG RESULTS

LDATA MONITOR

[ ACTIVE TEST

I DTC CONFIRMATION

LECM PART NUMBER

SATOI

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE I
CAUTION:

Always drive vehicle at a safe speed.

NOTE:

¥ “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)  Tum ignitioh 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 Dy — D, — Dy position.

3) Select “MODE 7" with GST.

@y No Tools
1) Start engine.
2) Drive vehicle in D, — D, — Dj position.

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

AT-164



DTC P0755 SHIFT SOLENOID VALVE B
Witing Diagram — AT — SSV/B

Wil’ing Dlagram - AT - SSVIB NCATORT
AT-SSV/B-01 @

TCM BA
(TRANSMISSION
CONTROL
SHIET MODULE)
SOLB =0
L]
LN* LG
W : Detectabie line for DTC EC
—: Non-detectable line for DTC
LY
@ FE
o
GL
N
[ 1]
A
SU
SOLENOID
VALVE B BR -
§T
|
&GS .
— |
2T
i
112]3[4]5[6]7]8 ‘
g g ;13 ozl relise|7le]| (Fa1 }%
GY 9]a0f2 ]| |iz2]z3] W 8G |
B !
ot |

TAT186

AT-165 911
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DTC P0755 SHIFT SOLENOID VALVE B

Diagnostic Procedure

Diagnostic Procedure

NCATO0E

1 CHECK GROUND CIRCUIT

2 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 1 and ground.

Resistance:
20 - 400
& DESCOHNECT
A€
NIEE®)
-1
SAT449)
QK or NG
OK » GO TO 2.
NG > 1. Remove control valve assembly.
Refer to AT-234.

2. Check the followinyg itermns:

« Shift sclenocid valve B
Refer to “Component Inspection”,
AT-167.

« 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 12 and TCM harness
connector terminal 1.
Continuity should exist.

E DHSCONNECT
1.8

L'rY m DISCONNECT

A€ @

O] CONNECTOR]|
12

[ Tcm

Ly

SAT450J
If OK, check hamess for short to ground and short to

power.
4. Reinstall any part removed.

OK or NG

oK » GO TO 3.

Repair open circuit or shart to ground
or short to power in hamess or con-
nectors.

NG >

3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-164.

OK or NG

OK »> INSPECTION END

1. Perform TCM input/output signal
inspection,

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

NG >

AT-166



DTC P0755 SHIFT SOLENOID VALVE B

Component Inspection

Component Inspection _
NCATD059

SHIFT SOLENOID VALVE B -
e For removal, refer to AT-234. _

Shift solenoid valve B

Resistance Check oA
) . 00680107 [M]A
e Check resistance between two terminals.
Sol id val Terminal N Resistance
olengid valve ermina 0. (Approx.) EM
Shift solencid ’ Ground 20 - 40Q
valve B L@

(2] -
ks
v, FE

b

M
SAT451J,
Operation Check N
Shift ;‘:‘{inoidl Va'}:je BJ A e Check solenoid valve by listening for its operating sound while
Itt solengid valve H H
Overrun clutch solenoid valve applying battery voltage to the terminal and ground.
Torque converter clutch
solenoid valve M
SU
BR
Line pressure @T
solenoid valve
b RS
T.S.
DISCONNECT ‘
BT
E124 |
&,
SAT452)
SC |
EL
()4

AT-167 913



DTC P1705 THROTTLE POSITION SENSOR

Description

Throttle position
sensor and throttle §

SAT413J

Description
[ ]

Throttle position sensor _
The throttle position sensor detects the throttle valve position
and sends a signal to the TCM.
Throttie 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 throttie 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.

NCATOG70

CONSULT REFERENCE VALUE IN DATA MONITOR

MODE

Remarks: Specification data are reference values.

NCATOG70S01

Monitor item

Condition

Specification

Fully-closed threttle

Approximately 0.5V

Throttle position sensor

Fully-open throttie

Approximately 4V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

NCATGG 70502

Terminal . - Judgement stan-
No. Wire color ltem Condition dard
Closed throttle When relealasing accelleraior pedal Battery voltage
15 v position switch after warming up engine.
{in throttle position When dapressing accelerator pedal
swﬂch) R R 1V or less
after warming up engine.
) When depressing accelerator padal
W!d'e. open _thrott!e more than half-way after warming | Battery voltage
17 LG posmon swnch. . up engine,
(in throttle position
switch) When releasing accelerator pedal 1V oF less
after warming up engine.
Throtife position @
32 P/l sSensor — 4.5 - 55V
(Power source) \‘b
By
A Fully-closed
throttle:
When depressing accelerator pedal | Approximately
Throtlle position slowly after warming up engine. 0.5V
41 GY i .
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
4v
Ground
42 B (Throttle position — -
5ensoer)

ON BOARD DIAGNOSIS LOGIC

NCATGO70803

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

(B) : TP SEN/CIRC AT

: P1705
@ : MIL Code No. 1206

TCM receives an excessively low or high

voltage from the sensor.

¢ Harness or connectors

o Throttle position switch

{The sensor circuit is open or shorted.)
« Throttle position sensor

914

AT-168



DTC P1705 THROTTLE POSITION SENSOR

Description (Cont'd)

SELECT SYSTEM

ENGINE
- !

AT

R e

SELECT DIAG MODE

[

SELF-DIAG SSULTS

DATA MONITOR

| DTC WORK SUPPORT

[ TCM PART NUMBER

|
|
]
|

SAT385J

l SELECTMSYSTEM

[ ENGINE

S | N |

i

= 1 1

S|

)
|

FBO5K

SELECT DIAG MODE

[l

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR
(|

{{1l]
| ACTIVE TEST =

| DTC CONFIRMATION

| ECM PART NUMBER

[
|
|
|
|
]
|

SATI

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 “A/T” with CONSULT.

NCATOO70504

2) Check the following.
Accelerator pedal | 1o pog SEN | CLOSED THLSW | W/O THRL/P-SW
condition
Fully released Less than 4.7V ON OFF
Partially 0.4 - 4.6V OFF OFF
depressed
Fully depressed 1.9 - 4.8V OFF ON

If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-172.

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

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

Start engine and maintain the following conditions for at least
3 consecutive seconds. Then release accelerator pedal com-
pletely.

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

THRTL POS SEN: Approximately 3V or less

Selector lever: D position (0D “ON")

If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-172.

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

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 (OD “ON”)

With GST

1) Statt engine.

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

5)

3} Select “MODE 7” with GST.

@ No Tools

1) Start engine.

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

3) Perform self-diagnosis for ECM.

AT-169

Gl

MIA
El
LG
EC
FE

GL
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DTC P1705 THROTTLE POSITION SENSOR

Description (Cont'd}

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

916 AT-170



DTC P1705 THROTTLE POSITION SENSOR
Wiring Diagram — AT — TPS

Wiring Diagram — AT — TPS

NCATO212

IGNITION SWITCH ] AT-TPS-01 Gl
ON or START
| |
1
% 104 &'ES)E BLOCK Refer to EL-POWER. WEA
]
|—2r—|'(::_| - I : Detectable line for DTC EM
BR/Y — - Non-detectable line for DTC
L._l LG

THROTTLE EG
R
OTHER
_ _ e FE
OTHER | CLOSED
Ll.—ﬁ—|_| Ll%lJ THROTTLE
x e l
M7
|
-1 A3
F1g AR
C——g—e
I SU
. ~- h
B B8 B8 E?l
® - s | )
@ o
I v I = = g
4 Eis) F16
LG Y PIL B GY GY PL B Y B B
G Gl Fel el fdl Elnlalelnlo o
FULL IDLE  SENS SENS  TH | (TRANS- TVOO AVCC GND-A TVO!1 GND-C GND-C RIS
sw SW  POWER GND  SENS |WMiSSioN ECM
CONTROL
MODULE) 57
GCDRGED)] -
Reter to last page {Foldout page). ['ﬁ” @
= - ——— a
[ R EEELE =
GY BA L
SG
1z|al4p="_ _>s|6]|7]8
g 1ol 11]12]13]i4]15]16l17]18]19]20
el !
D e e e e e T I T R T R A e e e e I
' =]l - == |
: 112]3[4[5]6]7[8]2 2sTesker el 20 z0]5 2] 38 I 24
) |10 51 2 0 ) S 2 [ [[22]25}s6}s7]zlas]sofataz]] (F22) 1 | PPN
 |eloled T le2kealzs]] W (faslaalas]T—las]4]e8l| @ {
TAT187
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DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

NCATOOT!

1 CHECK DTC WITH ECM

CHECK INPUT SIGNAL (WITH CONSULT)

Perform diagnostic test mode |l {self- diagnostic results) for
engine cantrol.

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

OK or NG
OK (With > GO TO 2.
CONSLULT)
OK {Without > GO TO 3.
CONSULT)
NG | 4 Check throttle position sensor circuit

for engine control. Refer to EC section
[“Throttie Position Sensor (DTC:
0403)", “TROUBLE DIAGNOSIS FOR
DTC P01207],

(@) With CONSULT

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

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

—]
]
|

SELECT SYSTEM

ENGINE
AT

|
|
il

l
l
|
|
l
|

SATY74H

3. Read out the value of “THRTL POS SEN".

Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
#MONITGR wNO FAIL [E]
VHCL/S SEA/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4Y
ENGINE SPEED 1024rpm
OVERDRIVE 5W ON
P/N POS! SW ON
R POSITICN SW OFF
| RECORD |
SATO76H
OK or NG

OK 3 GO TO 4.

NG > Check harness for short or open
between ECM and TCM regarding
throttle position sensor circuit. (Main
narness)

AT-172



DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

3 |CHECK INPUT SIGNAL (WITHOUT CON-
SULT)

4 CHECK THROTTLE POSITION SWITCH
CIRCUIT (WITH 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.
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttle valve:
Approximately 4V
(Voltage rises gradually in response to throttle position)

[ TcMm

o} |

CONNECTOR||

41 42

GY B

[ A

SAT453J
OK or NG

oK » [(GOTOS.

NG | 3 Check harness for short or open
between ECM and TCM regarding
throtile position sensor circuit. (Main

harness)

With CONSULT

1. Tumn ignition switch to “ON” position.
{Do not start engina.)

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

3. Read out “CLOSED THL/SW" and “W/Q THRL/P-SW”
depressing and releasing accelerator pedal.
Chack the signal of throttle position switch is indicaled prop-
erly.

Accelarator Data monitor
pedaf condition ™5, 5FD THSW | W/O THALIP-5W
Released ON OFF
Fully depresse OFF ON
MTBLOO11
N
.,
Yr MONITOR ¥ NOFAIL [T]
D POSITION SW QOFF
2 POSITION swW OFF
1 POSITION SW OFF
ASCD « CRUISE OFF
ASCD « OD CUT OFF
KICKDOWN SwW OFF
POWERSHIFT 5W OFF
CLOSED THL/SW OMN
W/O THRL/P-SW OFF
[ RECORD
SAT963H
OK or NG
OK > GO 70 6.
NG > Check the following items:

e Thiottle position switch — Refer to
“Components Inspection”, AT-175.

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

s Harness for short or open between
throttle position switch and TCM
{Main harness)

AT-173

EC

FlE

GL

BT

=

919
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DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedurs (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 ground
while depressing, and releasing accelerator pedal slowly.
{After warming up engine}

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-169.

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.

Accelerator Voitage
pedal condition ™ g minai No. 16 Terminal No. 17
Releassd Battery voltage 1V or less
Fully depressed 1V orless Battery voltage
MTBLO137

ﬁ,,’

([ Tcm Jofconnecton]|
16 17
Y LG
o @y
= SAT454)
OK or NG

OK > GO TO 6.
NG > Check the following items:

« Throttle position switch — Refer to
“Components Inspection”, AT-175.

e Harness for short or cpen between
ignition switch and throttle position
switch (Main harngss)

e Harness for short or open between
throttle position switch and TCM
(Main harness)

AT-174




DTC P1705 THROTTLE POSITION SENSOR

Component Inspection

DISCONNECT

LD
TS.

Throttle paosition switch

harness connector
—m— | 2

[Q]

SAT455]
E DISCONKELT
T.S.
Throttle position switch
harness connector
( ; 3
SATA56J

Component Inspection

THROTTLE POSITION SWITCH

Closed Throttle Position Switch (Idle position)
e Check continuity between terminals 1 and 2.

=NCATO072

NCATO072501

NCATO07250101

Accelerator pedal condition Continuity
Released Yes
Depressad No

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

tion").

Wide Open Throttle Position Switch
e Check continuity between terminals 2 and 3.

NCATOO72553102

Accelerator pedal condition Continuity
Released No
Depressed Yes

AT-175

MT

SU

BR

ST

921
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Description

Shift solenoid valve B

Shift selenocid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

SAT322GAl

Remarks; Specification data are reference values.

Description

The overrun clutch solenoid valve is activated by the TCM in
response to signals sent from the inhibitor switch, overdrive con-
trol switch, vehicle speed and throttle position sensors. The over-
run clutch operation will then be controlled.

TCM TERMINALS AND REFERENCE VALUE

NCATOIZ3SOT

Terminal . . Judgement stan-
No. Wire color [tem Condition dard
Whentoverrun clutch sclencid valve Battery voitage
Qverrun clutch operates.
20 LB solenoid valve
When overrun cluich solenoid valve 1V or less
does not operate.

ON BOARD DIAGNOSIS LOGIC

NCATO73502

Diagnostic trouble code

Malfunction is detected when ...

Check items {Possible cause)

: O/R CLTCH SOL/CIRC

& : P1760

valve.

: MIL Code No. 1203

TCM detects an improper voltage drop
when it tries to operale the solenoid

e Harness or connectors
(The solenoid circuit is open or shorted.)
¢ Overrun cluich solenoid valve

I SELECT,SYSTEM
ENGINE

OO § NN | S | S—

l
l
[
l
I
l

[AJ S ) S —

F895K

SELECT DIAG MODE

E

| WoRK SUPPORT

| pATA MONITOR

| acTive TesT

| DTC CONFIRMATION

|
I SELF-DIAG RESULTS —l
|
|
|
|

[ ECM PART NUMBER

SAT11|

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.

TESTING CONDITION:

Always drive vehicle on a level road to improve accuracy of

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

maifunction is eliminated.

(® With CONSULT

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

2) Gtart engine.

3) Accelerate vehicle to a speed of more than 10 kmv/h {6 MPH)
with “D” position (OD “ON").

4) Release accelerator pedal completely with “D" position (OD
“OFF™).

AT-176

NCATOG73503



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Description (Cont'd)

@& With GST

1) Start engine.

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

3) Select “MODE 77 with GST.

No Tools

1) Start engine. ElM

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

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

AX

S

BR

§T

EL

1B

AT-177 923



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Wiring Diagram — AT — OVRCSV

Wiring Diagram — AT — OVRCSV I
AT-OVRCSV-01

TCM
(TRANSMISSION
CONTROL
- MODULE)
SOL @
|| 20 ||
LB

I : Detectabie line for DTC
— - Non-detectable line for DTG

LB
Wep

LB
LB
P @izt
OVERRUN
CLUTCH
SOLENOID
VALVE
(=i}
1]2]a]4Ts[6]7]8]s
(432;) @52;{3 FHNRBEDBEEE @
BR GY olzoferl|lzzlzsledf] W H.S.

TATE8

924 AT-178



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Diagnostic Procedure

NCATOO7%

Diagnostic Procedure

&l
1 CHECK GROUND CIRCUIT 2 CHECK POWER SOURCE CIRCUIT
1. Turn ignition switch fo “OFF" position. 1. Turn ignition switch to "OFF” position.
2. Disconnect terminal cord assembly connector in engine 2. Disconnect TCM harness connector, A
compaitment. 3. Chack continuity between terminal 3 and TCM harmness con-
3. Check resistance between terminal 3 and ground. nector terminal 20.
Resistance: Continuity should exist. EM
20 - 4002
& DISCONNECT
1s. LG
DISCONNECT
dfp@ A€
- = EC
@ qbe
LB pcoueT @-. FE
i A€ & |
= [ Tom  |o[connecTor]| oL
SAT457J
20
OK or NG
OK » |GoTO2 VB T
NG > 1. Aemove controi valve assembly.
Refer to AT-234. Q]
2. Check the following items:

e Overrun clutch solenoid valve

Refer to “Component Inspection”,
AT-180. AX
s Harness of terminal cord assembly
for short or open
SAT458] SU
If OK, check harnass for shert to ground and short to
power.
4. Reinstall any part removed. BR ‘
OK or NG ‘
OK > GOTO S ST }
NG » Repair open circuit or short to ground
or short to power in harness or con- ‘
nectors. RS
3 |CHECKDTC BT
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-176, ‘
OK or NG HA
oK » INSPECTION END
NG » 1. Perform TCM input/output signal SC
inspection.
2. If NG, recheck TCM pin terminals
for damage or loose connection Bl
with hamess connector. i
15X

AT-179 925 |
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Component Inspection

Qverrun clutch solenoid valve

Resistance Check
e Check resistance between two terminals.

Component Inspection
OVERRUN CLUTCH SOLENOID VALVE
e For removal, refer to AT-234,

NCATOO7E

NCATOS875501

NCATO07550101

sofenoid valve

_ ) Resistance
Solenoid valve Terminal No. (Approx.)
Overrun clutch Ground 20 - 400

T.S.

DISCONNECT

De

SAT459J

Overrun clutch solenoid valve

SAT480)

AT-180

Operation Check

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

NCATOO7580102



DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

. L Description
Shift solenoid valve B Descrlption _  NGATO07S
Shg* 5°'Eh°i|dtv;':'veo;:m_d valve The A/T fluid temperature sensor detects the A/T fluid temperature al
verrun cluich 5¢ | . X
Torque converter clutch solenoid valve and sends a Slgnal to the TCM.
AIT fluid
temperature MA
SEnsor
[ERY
SAT283HA Le
EC
FE
CL
D T IDC(GF)
—40 20 0 20 40 &0 8d 1do 120 130 fe0
(—~40) (~4) (32)(68)104)140)(176)212)248)(284){320) MT
SAT021J
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE
: NCATO078501
Remarks: Specification data are reference values.
Monitor item Condition Specification AN
Cold [20°C (68°F)] Approximately 1.5V
A/T fluid temperature sensor { 4
Hot [80°C (176°F)] Approximately 0.5V Su

TCM TERMINALS AND HEFERENCE VALUE

e . NCAT0076502 BR
Remarks: Specification data are reference values.

Terminal . o Judgement
No. Wire color Item Cendition standard ST
- V(\;rlllen turning ignition switch to Battery voltage
10 G/OR Power source @ : RS
When turning ignition switch to
@ “OFF". 1V or less
19 G/OR Power source Same as No. 10 BT
@) “:lg)rILeFr: furning ignition switch to Battery voltage HA
Power source ]
28 P {Memory back-up) or o _
@ Vg)f'll\;en turning ignition switch to Battery voltage §C
Ground EL
42 B (A/T fluid tempera- —_— —
ture serisor) @
When ATF temperature is 20°C Approximately B2
47 BR AT fluid tempera- @ (68°F). 1.5V |
ture sensor When ATF temperature is 80°C Approximately
{176°F). 0.5V

927
AT-181
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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

NCATOQ78503

Diagnostic trouble code

Maltunction is detected when ...

Check items (Possible cause)

@ : BATT/FLUID TEMP SEN

@ : 8th judgement flicker

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

¢ Hamess or connectors
(The sensor circuit is open ar shorted.)
o A/T fluid temperature sensor

DIAGNOSTIC TROUBLE

SELECT SYSTEM

PROCEDURE

ENGINE

—

malfunction is eliminated.

@ With CONSULT

1} Start engine.

2)

|
|
|
|
|
|

3)

| MPH).

SAT974HB|

® Without CONSULT

[ [y seLecToicmoe [

[ sELF-DIAG SSULTS
|

[DATA MONITOR

| DTC WORK SUPPORT

| TCM PART NUMBER

I
|

I | | S | B |

1) Start engine.
2)

MPH).

3) Perform self-diagnosis.

AT-48.

SA

juf}

90618

8th judgement flicker is
longer thanh others.

DN ves

2[orord]

ParmmaN AT fluid temperature

sensor snd TCM
power souce

- Light

--- Shade

SAT335HC

AT-182

CODE (DTC) CONFIRMATION

NCATOU7ES04

After the repair, perform the following procedure to confirm the

Select “DATA MONITOR” mode for “A/T” with CONSULT.

Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20 km/h (12

Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20 km/h (12

Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No Toals),



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

NCATO214

1 AT-BA/FTS-01 @l
IGNITION SWITCH
BATTERY ON or START
] —
% g I% &‘g)ﬁ BLOCK | Refer to EL-POWER. A
24
] : ' I : Detectable line for DTC
ILuel] [LroH]] s ; Non-detectable line for DTC EM
P G/OR
LG
EG
G/OR
I_l_I GD)] o
G/OR
- ClL
BT
: 5
______ )
I—l—l- F25 LI_I
P G/OR
SuU
=
@
¢ G
| S
P G/OR G/OR BR B B
[EAL [Goll  [Ge]l 1[Gl [Fso]l RS
MEMORY VIGN VIGN FLUID SENS TCM GND-A :
B/U TEMP GND {TRANSMISSION EoM
SENS CONTROL
MODULE) BT
GORGD,
Refer fo last page (Foldout page). H A
1
IABAL e[ak=. —J4]5]s IKIABARY '
\755/ 8910]11|12|13141516 \6?891Q}
8C
e — e |
:___EI* =l | (e
{EEAEAEOE PR A E R A R L EL
| [ iz]i8lialis]we[ 7] | (Fat a4 Jas|zefar[as]aofuofar]az]( (F22) 1 | IR
| 5 E 1 ] P23 P2 P2 | O aalaalas|— laslsrlasl] GY 1 —
e e e e ——— e e |
X |
TAT189
929

AT-183
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

Diagnostic Procedure

“Diagnostic Procedure

1 CHECK TCM POWER 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

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

1. Turn ignition switch to “OFF” position.
. Disconnect terminal cord assembly connecter in engine
compartment.
3. Check resistance between tarminals 6 and 7 when A/T is
cold.
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 kQ2

I
T5.

DISCONMECT

Bl7

SAT462)
4. Reinstali any part removed.

* Harness for short or open between
ignition switch and TCM (Main har-
ness)

¢ Ignition switch and fuse
Refer fo EL section (“POWER SUP-

PLY ROUTING").

3. Turn ignition switch to “OFF" position.
4. Check voitage between TCM terminal 28 and ground,
Voltage:
Battery voltage
CONNECT
W
HS. 0k
[ Tcm |o[connecTor]]
10, 19, 28
—
2 @
= SAT461)
OK or NG
OK > GOTO 2.
NG » Check the foliowing items:

OK or NG
OK (With » GO TO 3.
CONSULT)
OK (Without > GO TO 4.
CONSULT)
NG » 1. Remove oil pan.

2. Check the following items:

e A/T fluid temperature sensor
Refer to “Component Inspection”,
AT-186.

« Harness of terminal cord assembly
for short or open

AT-184

NCATO077




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)

4  |CHECK INPUT SIGNAL OF A/T FLUID TEM-
PERATURE SENSOR (WITHOUT CONSULT)

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

3. Read out the value of “FLUID TEMP SE".

Voltage:

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

#MCNITOR #NO FAIL  [¢]
VHCL/S SE«A/T Okm/h
VHCL/S SE«MTR Bkm/h
THRTL POS SEN C.av
FLUID TEMP SE 12V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIWVE SW  ON

P/N PCSI SW ON
R POSITION SW __ OFF
L RECORD ]
SATO76H
CK or NG
OK » |GOTOS.
NG > Check the following item:

e Harness for short or open between
TCM, ECM and terminal cord
assembiy (Main harness)

e Ground circuit for ECM
Refer to EC section (“TROUBLE
DIAGNOSIS FOR POWER SUP-
PLY").

() without CONSULT
1. Start engine.
2. Check voltage between TCM terminal 47 and ground while
warming up A/T.
Voltage:
Cold [20°C (68°F)] — Hot [B0°C (176°F)]:
Approximately 1.5V — 0.5V

[vcm|ofconnecTor]]
47

.BFI

=

= SAT463)
3. Turn ignition switch to “OFF” pasition.
4. Disconnect TCM hamess connector.
5. Check resistance between terminal 42 and ground.
Continuity should exist.

TCM  |O| CONNECTOR
42

@ B

= SAT464J
OK or NG
CK p |GOTOS.
NG > Check the following item:

e Hamess for short or open between
TCM, ECM and terminal cord
assembly (Main harness)

e Ground circuit for ECM
Refer to EC section (“TROUBLE
DIAGNQSIS FOR POWER SUP-
PLY™.

5 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-182.

OK or NG
OK » INSPECTION END
NG [ 1. Perform TCM input/output signal

inspection.

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

AT-185

BAA

ERM

FE

GL

BT

931



DTC BATT/FLUID TEMP SEN A/T FLUID TEMPERATURE SENSOR CIRCUIT
AND TCM POWER SOURCE

Component Inspection

Component Inspection —

A/T FLUID TEMPERATURE SENSOR —

e For removal, refer to AT-234.

® Check resistance between two terminals while changing tem-
perature as shown at left, -

Wrapped .

Thermometer

----------- Temperature °C (°F) Resistance
*********** 20 (68) Approximately 2.5 k2
/ lﬁ' \ 80 (176} Approximately 0.3 kQ

SAT298F|

932
AT-186



DTC VHCL SPEED SEN-MTR VEHICLE SPEED SENSOR-MTR

Description

SATBO1I

Remarks: Specification data are reference values.

Description

NCATDO72

The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the revo-
fution sensor when it is malfunctioning. The TCM will then use a
signal sent from the vehicle speed sensor-MTR.

TCM TERMINALS AND REFERENCE VALUE I

Terminal ) ” Judgement stan-
No. Wire color ltem Condition dard
- . Voltage varies
. When moving vehicle at 2 to 3
Vehicle speed sen- between less
40 Y/G sor I:nrgu;l\;u to 2 MPH) for 1 m (3 ft) or than 1V and
' more than 4.5V
ON BOARD DIAGNGSIS LOGIC
NCATOD78502
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
O T .
: VHCL SPEED SEN-MTR TCM does not receive the proper voltage ¢ Hamess or cqnne'ctlors
icanal f h {The sensor circuit is open or shorted.)
& : 2nd judgement flicker signal from the sensor. e Vehicle speed sensor

AT-187

LG
EC

FE

MT

su

ER

ST

933
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DTC VHCL SPEED SEN-MTR VEHICLE SPEED SENSOR-MTR

Description (Cont'd)

[l SELECT SYSTEM B

I ENGINE |

AT

|

l |

| |

I |
SAT974HB|

E [lm  seecTDiAGmopE [

| SELF-DIAG/SSULTS

| DATA MONITOR |

| DTC WORK SUPPORT |

[ TCM PART NUMBER |

I |

| |
SATI061B

@ 2nd judgement flicker is
longer than others.
NNV
: C/D OFF :
RS Vehicle speed
sensor » meter
- — Light
- --~Shade

SAT329HA)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

@ With CONSULT

1} Tum 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).

Perform self-diagnosis.

Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-48.

NCATOG79503

3)

AT-188



DTC VHCL SPEED SEN-MTR VEHICLE SPEED SENSOR-MTR
Wiring Diagram — AT — VSSMTR

Wiring Diagram - AT - VSSMTR NCATO215
AT-VSSMTR-01 @

IGNITION SWITCH ]
ON or START
X (12,
10A (FJ?E?}E BLOCK | Refer to EL-POWER.
1 B - Dotectable line for DTG EM
5] ,
ol — - Non-detectable line for DTG
¥
FI'\ v
[s71
[ EG
UNIFIED METER CONTROL UNIT
(With speedometer and odoftrip meter} 3%—,MEBF|1NAT!ON
(M40) , (Ma1)
FPC CONNECTOR @0 @D FE
YIG R 8 GL
HAGE T
E101
R
YiG [1]
o e -
YiG SENSOR
L SU
]
- B
@ BR
\ ]
ST |
v M MM
[25] [40] B B B B8 B B B B =S
V5P VSP-2 TCM | I
Hragson @l Lo
F28 MODULE) A i | 1 . 1 BT |
— — — — — (=) N H
F22
Refer to last page (Foldout page). -
RS T SRR A G S @®. @ i
36]37[38]38 /2N 40f41faz 12 N s5]6]7 | 2[3[4]5
:2?28293031|32I333435 o [1o] 11 [l12[13]14]1s] 16 I (1 6739j
e A F26 8G |
H = EL
- 25]26|27| 28 20fa0[31 [32]33
111| |21l23|I1; fﬁg Qﬁﬁ:? Fz3 sa]as 26 [37[38[39]a0fe1 Ja2 W |
Gy W d3aalas|f 1l45l47l48]] GY
Jo2¢ |

TAT190

AT-189 935



DTC VHCL SPEED SEN-MTR VEHICLE SPEED SENSOR-MTR

Diagniostic Procedure )

Diagnostic Procedure

NCATo080
1 CHECK INPUT SIGNAL 2 CHECK DTC
@ With CONSULT Perform Diagnostic Trouble Code {DTC) confirmation
1. Start engine. pracedurs, AT-188.
2. Select "ECU INPUT SIGNALS" in “DATA MONITOR” mode OK of NG
for “A/T* with CONSULT. or
3. Read out the value of “VHCL/S SE-MTR” while driving. OK > INSPECTION END
Check the value changes according to driving speed.
9 9 9P NG > 1. Perform TCM inputoutput signal
inspection.
?/FTC(IJ_T;TEJIEF! A;NO FA"Eka /lhi’ : 2. K NG, recheck TCM pin terminals
VHCL/S SE+MTR Skm/h fqr damage or loose connection
THRTL POS SEN 0.4V with harmness connector.

FLUID TEMP SE 1.2v
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

F/N POS! SW ON
B 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.
Voltage:
Voltage varies between less than 1V and more

than 4.5V.
LONNECT m
' H.S.
Il Tcm  jof coNnECTCR]|
40
Y/G
1o &y
= SAT465.
OK or NG
OK p |GOTOZ
NG » Check the following items:

o Vehicle speed sensor and ground
circuit for vehicle speed sensor
Refer to EL section ("METERS AND
GAUGES").

¢ Harness for short or open between
TCM and vehicle speed sensor
(Main harness}

936 AT-190



DTC CONTROL UNIT (RAM), CONTROL UNIT (ROM)

Description

SEC2208)

Description

ON BOARD DIAGNOSIS LOGIC

NCATO218

The TCM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the A/T.

NCATO218501

Diagnostic Trouble Code No.

Malfunction is detected when ...

Check item (Possible Cause)

: CONTROL UNIT (RAM)
CONTROL UNIT (RCM)

TCM memory (RAM) or (ROM) is mal-
functioning.

e TC

M

lg I SELECT SYSTEM PROCEDURE
ENGINE NOTE:
AT K

the next test.

With CONSULT

1) Turn ignition switch “ON" and

| for A/T with CONSULT.

SATG7AHA| 2}

Start engine.

Ol

‘g [l SELECT DIAG MODE

| SELF-DIAGESULTS

| DATA MONITOR

|£Tc WORK SUPPORT

| TCM PART NUMBER

|
|
|
|

SAT90EIB

Diagnostic Procedure

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

NCATO218502

I if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| DURE"” has been previously conducted, always turn ignition
[ switch “OFF” and wait at least 5 seconds before conducting
!

select “DATA MONITOR” mode

3} Run engine for at least 2 seconds at idle speed.

NCATO218

1 INSPECTION START (WITH CONSULT) 2

CHECK DTC

(B With CONSULT

2. Touch “ERASE”.

1. Turn igniticn switch “ON" and select “SELF DIAG
RESULTS” mode for A/T with CONSULT.

PERFORM DIAGNOST!
MATION PROCEDURE.
See above.

C TROUBLE CODE (DTC) CONFIR-

>

> GO TO 2.

GOTOA.

AT-191

@

WA

EM

LG

EC

FE

CL

MT

937



DTC CONTROL UNIT (RAM), CONTROL UNIT (ROM)

Diagnostic Procedure (Cont'd)

3 CHECK DTC AGAIN

Is the "CONTROL UNIT (RAM) or CONTROL UNIT (ROM)"
displayed again?

Yes or No
Yes | 3 Replace TCM.
No > INSPECTION END

938 AT-192



TROUBLE DIAGNOSES FOR SYMPTOMS

Wiring Diagram — AT — NONDTC
Wiring Diagram — AT — NONDTC e
AT-NONDTC-01 @

IGNITION SWITCH
ON or START
A
FUSE BLOCK .
(J/E) Refer to EL-POWER.
,
1 E
153, |
Y
[l Le
37
I_! a%_l‘l\_flEB;quATION
JENER Yerel 1 @ (0D OFF) =
G/OR
=l E]]
m G/w B : Detectable line for DTC FE
.................. PARK/ m— Non-detectable line for DTG
P NEUTRAL
POSITION -
\ SWITCH I @ﬂ:
@ OR/B
[l

&

B
uil

{OVERDRIVE
F | CONTROL
SWITCH)

L) GILILT O L .
_i G / DEVICE

To 8C-
sTaRT 4 B

,_
W
—
vl
o
o
=
-
o
L
Q
)
w
[5+}
-

VJ_\ )
G

Sl
[l [s T jomr _

SO0
SREE
U:PZ
Mem
om
D

B B B
W G LG L/OR 3 G/W OR/B L 1 _I 87
[ 89 (G- - - - {8l - - -Gl - - - [2Tf - - - - - G - - 02y ®
GY/R S G LG L/OR sB GW ORB = + =
0 RS
el I Gad sl [iall [l |
N-SW B-SW D-SW 2-SW 1-8W O/D OFF ODOFF TCM
INDICATOR ~ SW (TRANSMISSION
LAMP CONTROL MODULE) BT
EzD.F2)
Refer to last page (Foldout page}. H A
= S
363738395404142 * [
ma0)  [11z]3[4[5]16] [Elsle]a[2]7] (mas)
271281 2a]30f31|32]]33]34{35 = W W
E72 §C
|
51 AR Al lz7]EN A E == E :
erzy \4596/ 73910I11i12l1314151a
GY B W EL
[ro T T MR T M T T M e e e — ———— e R m——_————— I
= =il .
: 1]z2]3]4]5]6]7]8]9 \[25)26]27 {28129 30{31 |22 ]33 ] ({8
| EE) 233 ) 3 Y A AT R G2 |[34135]35[37138| 0] 404142 Wus ;
| D 15 | P2 21 P20 | |I434445| [lsslarlasl| Gv : ‘

TATIH

AT-193 039
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TROUBLE DIAGNOSES FOR SYMPTOMS

Wiring Diagram — AT — NONDTC (Cont'd}

IGNITION SWITCH i AT-NONDTC-02
ON or START
jli
% 108 | DBF BLOCK ! Refer to EL-POWER.
. Q)
EED)] i m— Detectable fine for DTC
LG/B — - Non-detectable line for DTC
71
ASCD DATA LINK
CONTROL CONNECTOR
CRUISE oD UNIT FOR CONSULT
LAMP CANCEL
OUTPUT SIGNAL |18
|Li2d) [Li2]) L] L2 ] B |
OR* W/B‘ GIB GYIL B
OR W/B G/B GYL
-2, sl -9 Geyy
&) F24
OR W/B G/B G\IffL
OR WiB G/B GY/L
/¥l [ ol Gl
ASCD ACSD 5388 558 TCM
CRUISE 4TH CUT IN OUT  [(TRANSMISSION
SW W (RX) (TX) CONTROL MODULE)
DT1 DT2 0TS OBD2 '
L=]] Le ] L] s ]j
YR YiG Y/B PU
Y/R Y/G Y/B PU I I I I
Za]l [l 501! [l B B B B B
DT1 oT2 DT3 ATCK 1 I | |
ECM @ @
X4 L AL
e
Refer ta last page {Faldout page).
e I::sl o] T1]2 B
4 7 12{13{10
OL:]s 1] 8]4}5 711 F26
GY B
1[a]5]af= =H5[6]7[8}) =rn AR == HE P
9 [1o]1]12]131 4115118171 18] 19820 W 71alololnlialial4]1s]1s W
e mmmEmEmEmEmEmEmmEmEmEmm—_m—_—_————— |
! = =l I
: 1[2]zl4]5]6]7]8]o o526 [e7] 28] 2efa0la1 [ s I
|21 61 2 D R B3 R A K U G 343536 [a7]8]asfaclatec( F=2) 1| PPN
|5 25 P 1221 2 21| Y slaafasl— (lelarlasl]l ey :
TAT102
AT-194



TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not Come On

Ignition
switch

Battery

0O/D CFF
indicator
lamp

when t

g 13 10 13 25 48] ¥
TCM
SAT466J

urning ignition switch to “ON”.

1. O/D OFF Indicator Lamp Does Not Come On

SYMPTOM:
O/D OFF indicator lamp does not come on for about 2 seconds

=NCATOe8?

1 CHECK TCM POWER SOURCE

2 CHECK TCM GROUND CIRCUIT

1. Turn ignition switch to “ON" position.
(Do not start engine.)
2. Check voltage betwean TCM terminals 10, 19, 28 and
ground,
Voltage: Battery voltage

€0

[[_tcm Jo[connecTor]|
70, 19, 28
| S —

o

1. Turn ignition switch to “OFF" position.
2. Disconnect TCM hamness connector.
3. Check continuity between TCM terminals 25, 48 and

ground.
DISCONNECT
HS.

O| CONNECTOR
25, 48
A g

|

TCM

[Q]

!

- SAT468)

= SAT467.J Continuity should exist.
3. Turn ignition switch to "OFF” position. if OK, check harness for short o ground and short to
4. Check voltage between TCM terminal 28 and ground. power.
Voltage: Battery voltage OK or NG
OK or NG OK » leoTos
OK > GOTO2 NG > Repair open circuit or short to ground
NG > Check the following items: or short to power in harness or con-

« Harness for short or open between
ignition switch and TCM (Main har-
ness) Refer to “Wiring Diagram —
AT — MAIN", AT-90,

o Ignition switch and fuse Refer to EL
section (“POWER SUPPLY ROUT-
ING".

nectors. Refer to “Wiring Diagram
AT — MAIN", AT-80.

AT-195

A

ERM

LG

EG

FlE

j=a}
£
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TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not Come On (Cont'd)

3 CHECK LAMP CIRCUIT 4 'CHECK SYMPTOM
1. Turn ignition switch to “OFF” position. Check again.
2. Check resistance between TCM terminals 13 and 10. OK or NG
Resistance: 50 - 100Q) or
OK > INSPECTION END
.W @Nﬁ Cﬁ@ NG » |1, Perform TCM input/output signal
_ H.. : inspection.
: i 2. If NG, recheck TCM pin terminals
TCM {9 CONNECTOR for damage or loose connaction
12 10 with hamess connector.
OR/B G/OR
SAT469J
3. Reinstall any part removed.
OK or NG
OK » GO TO 4.
NG > Check the following items:
o O/D OFF indicator lamgp Refer to EL
section.
o Harness and fuse for short or open
between ignition switch and O/D
OFF indicator lamp (Main harmess)
Refer to EL saction (“POWER SUP-
PLY ROUTING™).
e Harness for short or open between
O/D OFF indicator lamp and TCM
AT-196




TROUBLE DIAGNOSES FOR SYMPTOMS

) _ _ 2. Engine Cannot Be Started In "P” and “N” Position
2. Engine Cannot Be Started In “P” and “N”

Position
=ncaronse (5]
SYMPTOM:
¢ Engine cannot be started with selector lever in “P” or “N”
position. A

e Engine can be started with selector lever in “D”, “27, “1”
or “R” position.

_ EM
1 |CHECK PNP SWITCH CIRCUIT 2 CHECK PNP SWITCH INSPECTION
With CONSULT Check for short or open of PNP switch harness connector ter- LC
Does “ECU INPUT SIGNALS" in “DATA MONITOR® show dam- minals 1 and 2. ~
age to PNP switch circuit? Refer to “Component Inspection”, AT-96.
without CONSULT EC
Does self-diagnosis show damage to PNP switch circuit? %
~ v L d - -
oo 1I_ BE
OFF 2 a8
~ 7 1\ ~ /
Self diagnosis @ﬂ:
Start @
4 Light MT
SAT4084
—————————————————— Shade OK or NG
SAT367 oK p |cOTOS.
Yes or No NG > Repair or replace PNP swiich. AX
Yes » Check PNP switch circuit. Refer to
“DTC PO705", AT-92.
No > GO TO 2. 3 CHECK STARTING SYSTEM sl
Check starting system. Refer to EL section {“System
Description”, “STARTING SYSTEM").
OK or NG BE
OK > INSPECTION END
NG > Repair or replace damaged parts. &
RS
BT
A
SG |
EL
o |

AT-197 943
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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.

=NCATO083

1 CHECK PARKING COMPONENTS
Check parking compenents. Refer to “Parking Pawl
Components”, AT-240, 245.

e

& e ks

=
- ldler gear
Parking pawl
SAT282F

OK or NG
OK > INSPECTION END
NG » Repair or replace damaged parts.

AT-198



TROUBLE DIAGNOSES FOR SYMPTOMS

4. In “N” Position, Vehicle Moves

4. In “N” Position, Vehicle Moves

=NCATO084

SYMPTOM:
Vehicle moves forward or backward when selecting “N” posi- Gl
tion.
- .\"H Zu\‘\
1 CHECK PNP SWITCH CIRCUIT 3 CHECK A/T FLUID LEVEL WA
With CONSULT Check AT fluid level again.
Does “ECU INPUT SIGNALS” in “DATA MONITOR" show dam- EM
age to PNP switch circuit?
(30 Without CONSULT N i
Does seli-diagnosis show damage to inhibitor switch circuit? 15
~ 1 4 -
O/ =
| _OFF |7 =
#4F [ Y
Self diagnosis 4
Start FE
, Light SAT638A
]
OK or NG €L
OK GO TO 4.
—————————————————— Shade >
SAT367 NG » |Refil ATF. MT
Yes or No
Yes > Check PNP switch circuit. Refer to 4 CHECK A/T FLUID CONDITION
‘DTC PO705", AT-92. 1. Remove cil pan.
No > GO TO 2. 2. Check AT fluid condition.
AX
2 CHECK CONTROL CABLE
Check control cable. Refer to AT-235. 8U
ST
SAT171B
> ( OK or NG BiS]
— /———— i OK » |GOTOS.
Control cable  Manual shaft SATO23UB NG B |1. Disassembie A/T. o
2. Check the following fems: = |
OK or NG s Forward clutch assembly
OK p |(GOTOZ » Overrun clutch assembly R
o Reverse clutch assembly 18
NG » Adjust control cable. Refer to AT-235,
5 CHECK SYMPTOM 5G
Check again.
OK or NG EL
OK » INSPECTION END |
NG p 1. Perform TCM input/output signal —
inspection, 5%
2. if NG, recheck TCM pin terminals ‘
for damage or loose connection
with harness connector.
AT-199 %5 |
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TROUBLE DIAGNOSES FOR SYMPTOMS

5. Large Shock. “N” — “R” Position

5. Large Shock. “N” — “R” Position

SYMPTOM:
There is large shock when changing from “N” to “R” paosition.

=NCATO08S

1 CHECK SELF-DIAGNOSTIC RESULTS 3 CHECK LINE PRESSURE

Does self-diagnosis show damage fo AT fluid temperature Check Jine pressure at icle with selector lever in “D” position.
sensor, line pressure solenoid valve or throttle position sensor Refer o “Line Pressure Test’, AT-62.

circuit?

Throttle position sensor
cireuit

: ::Dto:; /_ A/T fluid temperature
AT / sensor circu‘ﬂ
: - ine pressure
Self-diagnosis solenoid valve
start -
circust
IiE;hz
Shade
B i SAT494G
SAT345HA OK or NG
Yes or No OK p |GOTO4
Yes » Check damaged circuit. Refer to “DTC NG > 1. Remove control valve assembly.
PO710, PO745 or P1705", AT-97, 152 Refer to AT—234.. .
or 168. 2. Check the following items:

» Valves to control line pressure (Pres-
No > GO TO 2. sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)

e Line pressure sclenoid valve

2 CHECK THROTTLE POSITION SENSOR

Check throtlie position sensor. Refer to EC section [“Throttle
Pasition Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR 4 CHECK SYMPTOM
DTC P0120"). Check again.
Throttle positicn
sensor and throttle % 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.

SAT413)
OK or NG
OK » GO TO 3.
NG > Repair cr replace throttle position sen-
sor.
AT-200



TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R” Position

6. Vehicle Does Not Creep Backward In “R”

Position A
=NCATO08G @I]
SYMPTOM:
Vehicle does not creep backward when selecting “R” position.
- i
1 CHECK A/T FLUID LEVEL 3 CHECK LINE PRESSURE :
Check A/T fluid level again. Check line pressure at idle with selector lever in “R" position. =
i

Refer to “Line Pressure Test”, AT-62,

% LG
EG
EE
SATE36A ' . SATA94G
OK or NG GL
OK or NG
K > GO TO 2.
OK > GO TO 4.
NG P |Refill ATF. T
NG > 1. Remove control valve assembly.
Refer to “ON-VEHICLE SERVICE",
2 CHECK STALL TE AT-234.
ST 2. Check the following items:
Check stall revolution with selector lever in “1” and “R" posi- e Valves to control line pressure {Pres-
tions. sure regulator valve, pressure modi-

fier valve, pilot valve and pilot filter)
» line pressure sclencid valve
3. Disassemble AT
4, Check the following item: S)Lﬂ
& Qil pump assembly

4 CHECK A/T FLUID CONDITION SR

1. Remove oil pan.

2. Check A/T fluid condition. @
T

$SAT493G
OK or NG RS
OK > GO TO 3.
OK in “1” P |1. Remove control vaive assembly. BT
position, NG Refer tc “ON-VEHICLE SERVICE",
in *R" position AT-234.
2. Check the foflowing items: A,
e Valves to contral line pressure (Pres- o .
sure regulator valve, pressure modi- =
fier valve, pilot valve and pilot filter) SAT171B )
e Line pressure solenoid valve OK or NG S@ i
3. Disassemble A/T, or |
4. Check the following items: QK p GOTOS.
e Oil pump assembly L
e Torgue converter NG > GO 10 6. |
o Reverse clutch assembly
¢ High clutch assembly DX
TN
NG in both 1" GO TO 8. ‘
and "R posi-
tions |

AT-201 947
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TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward in “R" Position {Cont'd)

5 CHECK SYMPTOM 6 DETECT MALFUNCTIONING ITEM
Check again. 1. Remove control valve assembly. Refer to "ON-VEHICLE
SERVICE", AT-234.
OK or NG 2. Check the following items:
OK » INSPECTICN END e Valves to control line pressure (Pressure regulator valve,
- - pressure modifier valve, pilot valve and piot filter)
NG > 1. Perforn_q TCM inputioutput signal e Line pressure solenoid vaive
inspection. . . 3. Disassemble A/T.
2. if NG, recheck TCM pin terminais 4. Check the following items:
for damage or loose connection e Oil pump assembly
with harness connector. e Torque converter
e Reverse clutch assembly
e High clutch assembly
e Low & reverse brake assembly
e Low one-way clutch
OK or NG
OK > GO TO 5.
NG > Repair or replace damaged parnls.

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

-neatoosr (]
SYMPTOM: | =
Vehicle does not creep forward when selecting “D”, “2” or “1”
position. MA
1 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. E
Refer to “Line Pressure Test ", AT-62.
LG
S
EG
; BE
SATE38A Y
SAT494G @L
OK or NG
oK 010 OK or NG
2. |
> oK B |GOTOA. (AT
NG > Refill ATF,
NG > 1. Remove control valve assembly.
Refer to AT-234.
2 CHECK STALL TEST 2. Check the following items:
» Valves to control line pressure (Pres-
Check stall revolution with selector lever in "D™ position. Refer sure regulator valve, pressure modi-
to “Stall Test’, AT-58. fier valve, pilot valve and pilot filter) A
' e Lina pressure solenoid valve
3. Disassemble A/T.
4. Check the following item: Su
o Oil pump assembly

4  |CHECK A/T FLUID CONDITION Bl
1. Remove oil pan.
2. Check A/T fluid condition. sz

RS |

SAT493G

OK or NG

oK p [GOTOS.

NG p |(GOTOG.

A

SAT1718

OK or NG

oK » |GOTOS.
NG B (GOTOS.

AT-203 949
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TROUBLE DIAGNOSES FOR SYMPTOMS

7. Vehicle Does Not Creep Forward in "D, *2” Or "1” Position (Cont'd)

5 CHECK SYMPTOM 6 DETECT MALFUNCTIONING ITEM
Check again. ' 1. Remove control valve assembly. Refer to AT-234,
OK or NG 2. Check the following items:
or » Valves to contral line pressure (Pressure regulator valve,
OK > INSPECTION END pressure modifier valve, pilot valve and pilot filter)
Line pressure solencid valve
NG > 1. Perform TCM input/output signal ; Disazse'mble AT
inspectior. ) ) 4. Check the following Items:
2. If NG, recheck TCM pin terminals e Oil pump assembly
for damage or lpose connection e Forward ciutch assembly
with hamess connector. » Forward one-way clutch
e Low one-way clutch
e Low & reverse brake assembly
e Torgue converter
CK or NG
OK p GO TO 5.
NG > Repair or replace damaged parts.
AT-204




TROUBLE DIAGNOSES FOR SYMPTOMS
_ 8. Vehicle Cannot Be Started From D,
8. Vehicle Cannot Be Started From D, o

SYMPTOM: _ el
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”
position. Refer to “Line Pressure Test”, AT-75.
Yes or NO EM
Yes > GO TO 2.
No > Go to 6. Vehicle Does Not Creep
Backward In “R” Position, AT-201. L
2 CHECK SELF-DIAGNOSTIC RESULTS EG
Does self-diagnosis show damage to vehicle speed sensor-A/T
{revolution sensar), shift solencid valve A, B or vehicle speed
sensor-MTR aiter cruise test? EE
Vehicle speed sensor-A/T (revolution sensor) SAT494G
~ N L _/, .
_ = vehicle speed
— Ny 'rsensar-MTH OK or NG @L
LIS /Shift solenoid valve A QK > GO TO 5.
Seli-diagnosis / | / r Shift solenoid
start valve B NG > GO TO 8.
/ / R
oo B - Light
5 CHECK A/T FLUID CONDITION
-- Shade 1. Remove oil pan.
2. Check A/T fluid condition.
SAT934FB A3
Yes or No
Yes p | Check damaged circuit. Refer to “DTC IS
P0O720, PO750, PG755 or VHCL
SPEED SEN-MTR", AT-103, 158, 163
or 187. @R
No » |coTos. a
\ §T
3 CHECK THROTTLE POSITION SENSOR S SATI71B |
Check throttle position sensor. Refer to EC section [“Throttle
Position Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR OK or NG RS
DTC PO1207]. OK > GO TO 6.
Throttle positicn NG > cle] TO 8.
sensor and throttle %\ @T ‘
6 DETECT MALFUNCTIONING ITEM
1. Remove control vaive assembly. Refer to AT-234. HA
2. Check the following items: |
e Shift valve A
o Shift valve B §C
» Shift solencid valve A I
o Shift solenoid valve B
+ Pilot valve !
SAT413 » Pilot filter El,
OK or NG OK or NG ‘
oK » |GOTO4 oK P |GOTO7. [
NG > Repair ar replace throttle position sen- NG > Repair or replace damaged parts. i
SOf. !

AT-205 951
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TROUBLE DIAGNOSES FOR SYMPTOMS

8. Vehicle Cannot Be Started From D, (Cont'd)

8 DETECT MALFUNCTIONING ITEM

7 CHECK SYMPTOM
Check again. 1. Remove control valve assembly. Refer to AT-234.
2. Check the following items:
OK or NG » Shift valve A
OK > INSPECTION END « Shift valve B
Shift solenoid valve A
NG > 1. Perform TCM input/cutput signal : Shift solenoid valve B
inspaction. . . e Pilot valve
2. If NG, rechack TCM pin terminais e Pilot filter
for damage or loose connection 3. Disassemble A/T.
with hamess connector. 4. Check the following items:
e Forward clutch assembly
e Forward one-way clutch
e Low one-way clutch
« High clutch assembly
e Torgue converter
o Oil pump assembly
OK or NG
OK » GOTO 7.
NG > Repair or replace damaged parts.
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:

=NCATOO83

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
pedal fully at the specified speed.

1 CHECK SYMPTOM

4 CHECK THROTTLE POSITION SENSOR

Are 7. Vehicle Does Not Creep Forward In “D”, “2" Or “1” Posi-
tion 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, 205.

2 CHECK PNP SWITCH CIRCUIT

With CONSULT
Does “ECU INPUT SIGNALS" in “DATA MONITOR" show dam-
age to PNP switch circuit?

) without CONSULT
Does sel-diagnosis show damage to PNP switch circuit?

Self diagnosis
Start

Check throttle position sensor. Refer to EC section [*Throttle
Position Senseor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTC P0O120".

Throttle position
sensor and throftle x

S5AT413J
OK or NG
0K » GO TO 5.
NG » Repair or replace throttle position sen-
SOf.

5 CHECK A/T FLUID CONIDITION

{ Light
—————————————————— Shade
SAT367)
Yes or No
Yes » Check PNP switch circuit. Refer to
‘DTC PQ705", AT-92.
Ne > GO TO 3.

3 CHECK VEHICLE SPEED SENSOR-A/T AND
gHECK VEHICLE SPEED SENSOR-MTR
IRCUIT

1. Remove cil pan.
2. Check AT fiuid condition.

Check vehicle speed sensor-A/T (revolution sensor} and
vehicle speed sensor-MTR circuit. Refer to “DTC PO720 and
VHCL SPEED SEN-MTR”, AT-103, AT-187.

SAT171B
OK or NG
OK > GO TO 6.
NG > GO TO 8.

OK or NG
OK > GO TO 4.
NG > Repair or replace vehicle speed

sensor-A/T (revolution sensor) and
vehicle speed sensor-MTR circuits.

AT-207
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TROUBLE DIAGNOSES FOR SYMPTOMS

8. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — 0, (Cont’d)

6 DETECT MALFUNCTIONING ITEM 8 DETECT MALFUNCTIONING !TEM_
1. Remove control valve. Refer to AT-234. 1. Remove control valve. Refer to AT-234.
2. Check the following items: 2. Check the foliowing items:
e Shift valve A e Shift valve A
« Shift solenocid valve A « Shift solenoid valve A
e Filot valve e Pilot valve
. e Pilot filter e Pilot filter
3. Disassemble AT,

OK or NG 4, Check the following items:

OK [ GOTO7. e Serva piston assembly
.= =« Brake band
NG > Repair or replace damaged parts. « Oil pump assembly
. OK or NG

7  |CHECK SYMPTOM oK > lGoTo7.
Check again. NG > Repair or replace damaged paris.

OK or NG
OK > INSPECTION END
NG > 1. Perform TCM input/output signal

inspection.

2. If NG, recheck TCM pin terminals
for damage or lopse 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:

A/T does not shift from D, to D, at the specified speed.

=NCATOO90

3 CHECK THROTTLE POSITION SENSOR

1 CHECK SYMPTOM
Are 7. Vehicte Does Not Creep Forward In “D”, “2” Or “1” Posi- Check throttie position sensor. Refer to EC section [“Throttle
tion and 8. Vehicle Cannot Be Started From D, OK? Position Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTC PO1207.
Yes or No
Threttle position

Yes b (GOTOZ sensor and throttle %
No » Go to 7. Vehicle Does Not Creep For-

ward In ‘0¥, “2” Or “1" Position and 8.

Vehicle Cannot Be Started From D,,

AT-203, 205.
2 CHECK PNP SWITCH CIRCUIT

Does “ECU INPUT SIGNALS" in “DATA MONITOR” show dam-

age

With CONSULT

to PNP switch circuit?

50 without CONSULT
Does self-diagnosis show damage to PNP switch circuit?

_[Tom |_
OFF

/”\\

Self diaghosis
Start

SAT3674

Yes or No

Yes

» Check PNP switch circuit. Refer to
‘DTG PO705", AT-92,

N

» GO TO 3.

SAT413d
OK or NG
OK » GO T0 4.
NG » Hepair or replace throttle positicn sen-
sar.

4 CHECK A/T FLUID CONDITION

1. Remove oil pan.
2. Check A/T fluid condition.

SAT1718
OX or NG
QK p [(GOTOS.
NG » |GOTOT.

5 DETECT MALFUNCTIONING ITEM

. Remove control valve assembly. Refer to AT-234.

[\ -

. Check the following items:
e Shift valve B
o Shift solencid valve B
« Pilot valve
e Pilot filter

OK or NG

OK > GO TO 6.
NG > Repair or replace damaged parts.

AT-209

@

A

EM

BX

([
PN
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TROUBLE DIAGNOSES FOR SYMPTOMS

10. A/T Does Not Shift: D, — D, (Cont'd)

6 CHECK SYMPTOM 7 DETECT MALFUNCTIONING ITEM
Check again. 1. Remove control valve assembly. Refer to AT-234.
2. Check the following items:
OK or NG e Shift valve B
OK INSPECTION END e Shift solenoid valve B
- - o Pilot valve
NG 1. Perform TCM input/output signal e Pilot filter
inspection. _ _ 3. Disassemble A/T.
2. I NG, recheck TCM pin terminals 4. Check the following items:
for damage or loose connection e Servo piston assembly
with harness connector. e High clutch assembly
¢ Oil pump assembly
OK or NG
OK > GO TO 6.
NG > Repair or replace damaged parts.

AT-210



TROUBLE DIAGNOSES FOR SYMPTOMS

11. A/T Does Not Shift: D, — D,

11. A/T Does Not Shift: D, — D,
SYMPTOM:

=NCAT00g?

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 CHECK SYMPTOM

3 CHECK THROTTLE POSITION SENSOR

Are 7. Vehicle Does Not Creep Forward In “D”, “2” Or “1" Posi-
tion and 8. Vehicle Cannot Be Started From D, OK?

Yes or No
Yes » GO TO 2.
No > Go to 7. Vehicle Does Net Creep For-

ward In “D", “2" Or “1” Position and 8.
Vehicle Cannot Be Started From D,
AT-203, 205.

2 CHECK SELF-DIAGNOSTIC RESULTS

(B) with CONSULT

Does self-diagnosis, after cruise test, show damage to any of
the following circuits?

» PNP switch

e Overdrive control switch

o AT fluid temperature sensor

« Vehicle speed sensor-A/T (revolution sensor)

e Shift solenoid valve A or B

e Vehicle speed sensor-MTR

Vehicle speed sensor-A/T (revolution sensor)
Vehicle speed sensor«MTR
Shift solenoid valve A
Shift solenoid valve B
A/T fluid temperature
Sensor

NN S
—| o oFF |
RSN
Self-diagnosis
start

SAT363HC

Yes or No

Check throttte position sensor. Refer to EC section [*Throttle
Position Sensor (DTC: 0403}, “TRCUBLE DIAGNOSIS FOR
DTC PO1207.
Throttle position
senhsor and throttle i

SAT413J
OK or NG
OK » GOTO 4.
NG > Repair or replace throttle position sen-
SOr.

4 CHECK A/T FLUID CONDITION

Check damaged circuit. Refer to ‘DTC
P0705, PO710, PO720, PO750, PO755
or VHCL SPEED SEN-MTR", AT-92,
97, 103, 158, 163 or 187,

Yes >

1. Remove oil pan.
2. Check A/T fluid condition.

No » GOTOS.

AT-211

SAT171B
OK or NG
OK > GO TO 5.
NG N GOTO 7,
5 DETECT MALFUNCTIONING ITEM

. Remove control valve assembly. Refer to AT-234.
. Check the following items:

Shift valve B

Overrun clutch control valve

Shift solencid valve B

Pilot valve

Pilot filter

. S & 0 8 N

OK or NG

OK » GO TO 6.

Repair or replace damaged paris.

NG >

X

957
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TROUBLE DIAGNOSES FOR SYMPTOMS

11. AT Does Not Shift: D, — D, (Cont'd)

DETECT MALFUNCTIONING ITEM

|

6 CHECK SYMPTOM

Check again.
OK or NG

OK » INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

2. If NG, recheck TCM pin terminals
far damage or loose cennection
with harness connector.

1
2
*
L
L ]
L ]
o Pilot filter
3
4
L
.
[ ]
[ ]

. Remove control valve assembly. Refer to AT-234.
. Check the following items:

Shift valve B

Overrun clutch control valve

Shift solenoid valve B

Pilot valve

. Disassemble A/T.

. Check the following items:
Seivo piston assembly
Brake band
Torque converter
Qil pump assembly

QK or NG
OK » GO TO 6.
NG > Repair or replace damaged parts.

AT-212




12. A/T Does Not Perform Lock-up

TROUBLE DIAGNOSES FOR SYMPTOMS

12. A/T Does Not Perform Lock-up o

SYMPTOM:
A/T does not perform lock-up at the specified speed. €l

1 |CHECK SELF-DIAGNOSTIC RESULTS 3 DETECT MALFUNCTIONING ITEM A

Does self-diagnosis show damage to torque converter clutch . Remove control valve. Refer to AT-234.

solenoid valve circuit after cruise test? . Check following items:;
Torque converter clutch contral valve EM

1
2
L]
« Torque converter relief valve
L ]
[ ]
*

L Y Byt .
—{ o oFF |1 — ';c'nlrc:ue I'::orwrerter clutch solenoid valve
. ~ ilot valve
NN . 4 A L@
Ty Pilot filt
Self-diagnosis Torque converter clutch rotHiter
start salenoid valve OK or NG
-- Light OK > |GOTOA4 E@
NG > Repair or replace damaged parts.
- Shade . l’FE
4 CHECK SYMPTOM
T34
SAT3a6H Check again. @[L,
Yes or No OK or NG
Yes > Check torque converter clutch sclencid ;
valve circuit. Refer to “DTC PO740", oK P |INSPECTION END T
AT-139. NG p |1, Perform TCM input/output signat
inspection.
No » JGoTOo2 2. If NG, recheck TCM pin terminals
for damage or loose connection
2 |CHECK THROTTLE POSITION SENSOR With haress connector.

Check throtile position sensor. Refer to EC section [*Throtile B
Position Sensor (DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTC PO120".
Throttle position SU
sensor and throttle §
position swilch
10 R EE
ST
RS
SAT413J
OK or NG BT
CK > GO TO 3.
NG » Repair or replace threttie position sen- o
sor. A
G
EL
i
o

AT-213 959



TROUBLE DIAGNOSES FOR SYMPTOMS

13. AT Does Not Hold Lock-up Conditicn

13. A/T Does Not Hold Lock-up Condition

SYMPTOM:
A/T does not hold lock-up condition for more than 30 seconds.

=NCAT033

DETECT MALFUNCTIONING ITEM

[#1]

1 CHECK DIAGNOSTIC RESULTS

Does self-diagnosis show damage 1o engine speed signal cir-
cuit after cruise test?

. Remove control valve assembly. Refer to AT-234,
. Check the following items:

960

1

2

e Torgue converter clutch contrel vaive
L

.

“ N | S Pilot valve
_[om oFe | — Pilot filter
SN
Self-diagnosis Engine speed signal OK or NG
start oK p lGoTOA4.
,,,,,, - Light NG » Repair or replace damaged parts.
-~ Shade 4 CHECK SYMPTOM
Check again.
SAT347H OK or NG
Yes or No OK > INSPECTION END
Yes » Check engine speed signal circuit. NG » 1. Perform TCM input/output signat
Refer to “DTC PO725”, AT-108. inspection.
No > GO 7O 2. 2. If NG, recheck TCM pin term_lnals
for damage or loose connection
with harness connector.

2 CHECK A/T FLUID CONDITION

1. Remove ol pan.
2. Check A/T fluid condition.

5 DETECT MALFUNCTIONING ITEM

. Remove control valve assembly. Refer to AT-234.
. Check the following items:
Torque converter clutch control valve
Pilat valve
Pilot filter
. Disassemble A/T.
. Check torque converter and cil pump assembly.

OK or NG

L e & 8 [

OK > GO TO 4,

NG » Repair or repface damaged parts.

SAT171B
OK or NG
oK » GO TO 3.
NG > GO TO 5.

AT-214




TROUBLE DIAGNOSES FOR SYMPTOMS

14. Lock-up Is Not Released

14. Lock-up Is Not Released earooss

SYMPTOM: a
Lock-up is not released when accelerator pedal is released. Gl

1 CHECK THROTTLE POSITION SWITCH 2 CHECK SYMPTOM MA
CIRCUIT - A
Check again.
With CONSULT
Does "ECU INPUT SIGNALS” in “DATA MONITOR' show dam- OK or NG =
age to closed throttle position switch circuit? 0K > INSPECTION END
Without CONSULT ' NG > 1. Perform TCM input/autput signal
Does self-diagnosis show damage to closed thyottle position inspection, L@
switch circuit? ' 2. if NG, recheck TCM pin terminals
for damage or loose connection
~ r 14 . with harness connsctor. E@

Self dlagnosis FE
Start ]

{ Light CL

__________________ Shade T

SAT367)

Yes or No

Yes - Check closed throttle position switch
circuit. Refer to “OTC P0O705", AT-92.

No » (GOTO2 A

AT-215 961



962

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;)

=NCATO035

SYMPTOM:

Engine speed does not smoothiy return to idle when A/T
shifts from D, to Dj.

Vehicle does not decelerate by engine brake when turning
overdrive controi switch OFF.

Vehicle does not decelerate by engine brake when shifting
A/T from “D” to “2” position.

1 CHECK SELF-DIAGNOSTIC RESULTS

3

CHECK A/T FLUID CONDITION

Does self-diagnosis show damage to overrun clutch solenoid

1. Remove oil pan.

valve circuit after cruise test?

NS L
~[or o]~
- —
EEARSS
Self-diagriosis
start

Overrun clutch
solenoid valve

2. Check A/T fluid condition.

--- Light
- - Shade
_ SATa48H SATI71B
Yes or NO OK or NG

Yes > Check overrun clutch solenoid valve oK > GO TO «.

circuit, Refar to “DTC P1760°, AT-176. NG » GO TO 6.
No » GO TO 2.

4 DETECT MALFUNCTIONING ITEM

2 CHECK THROTTLE POSITION SENSOR

Check throttle position senscr. Refer to EC section [“Throttle
Pasition Sensor {DTC: 0403)", “TROUBLE DIAGNOSIS FOR
DTG P0O1207].

1. Remove control valve assembly. Refer to AT-234.
2. Check the following items:

o Overrun clutch control valve

e Overrun clutch reducing valve

& Overrun clutch solenoid valve

Throttle positicn
sensor and throttle OK or NG
position switch OK > GO TO 5.
- r/ )
S NG > Repair or replace damaged parts.
5 CHECK SYMPTOM
Check again.
OK or NG
SAT413) oK » INSPECTION END
OK or NG NG > 1. Perfom:t TCM input/autput signal
inspaction.
OK b [GOTO3 2. If NG, recheck TCM pin terminals
NG p [ Repair or replace throttle position sen- for damage or loose connection
sor. with hamess connector.
AT-216




TROUBLE DIAGNOSES FOR SYMPTOMS

15. Engine Speed Does Not Return To Idle (Light Braking D, — D) (Cont'd)

6 DETECT MALFUNCTIONING ITEM

1. Remove control valve assembly. Refer to AT-234. s
2. Chseck the following items:
e Overrun clutch control valve
« QOverrun clutch reducing valve . MA
e Overrun clutch solencid valve
3. Disassemble A/T.

4. Check the following items:

e Qverrun clutch assembly ERi
e Oil pump assembly

OK or NG L, @
I\J
OK » GO TO 5,
NG > Repair or replace damaged parts.
EG
FE
GL
MIT
16. Vehicle Does Not Start From D, .
SYMPTOM:
Vehicle does not start from D, on Cruise test — Part 2.
AX
1 CHECK SELF-DIAGNOSTIC RESULTS 2 CHECK SYMPTOM
Does self-diagnosis show damage to vehicle speed sensor-A/T Check again.
{revolution sensor), shlﬁ sclenoid valve A, B or vehicle speed OK or NG S@
sensor-MTR after cruise lest?
Revolution sensor 0K P |Go to B. Vehicle Cannot Be Started
~ SN 2 Vehicle speed From D, AT-205. BR
- N sensor-MTR - .
ST Shift solenoid valve A NG > 1. F’erforrp TCM inputfoutput signal
Seif-diagnosis Shift solenoid inspection. ) .
start 2. If NG, recheck TCM pin terminals &T
] for damage or loose connection
-~ Light with harness connector.
RS
- Shade
' ET
SATO34FA
Yes or No LH] A
Yes » Check damagsd circuit. Refer to “DTC
PG720, PO750, PO755 or VHCL
SPEED SEN-MTR", AT-103, 158, 163 e
or 187, g)v
No > GO TO 2.
EL
(1574

AT-217 963
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TROUBLE DIAGNOSES FOR SYMPTOMS

17. AT Does Not Shift: D, — D, When Overdrive Control Switch "ON" — “OFF”

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

SYMPTOM:
A/T does not shift from D, to D, when changing overdrive

conirol switch to “OFF” position.

1 CHECK OVERDRIVE CONTROL SWITCH
CIRCUIT

With CONSULT
Does “ECU INPUT SIGNALS” in “DATA MONITOR” show dam-

age to overdrive control switch circuit?

Without CONSULT
Dogs self-diagnosis show damage to overdrive control switch

clrcuit?

Self-diagnosis
start

SAT344H

Yes or No

Yes » Check overdrive control switch circuit.
Retfer to AT-222.

No > Go to 10. AT Does Not Shift: D— Dg,
AT-209.

AT-218



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
SYMPTOM: -

A/T does not shift from D; to 2, when changing selector lever
from “D” to “2” position.

=MCATOR8

CHECK INHIBITOR SWITCH CIRCUIT

Does “ECU INPUT SIGNALS" in “DATA MONITOR" show dam-

age

With CONSULT

to PNP switch circuit?

Does self-diagnosis show damage to PNP switch circuit?

Without CONSULT

ATy [ ~
Self diagnosis
Start
{ Light
—————————————————— Shade
SAT387J
Yes or No
Yes p | Check PNP switch circuit. Refer to
“DTC PO705", AT-92.
No p | Goto 9. A/T Does Not Shift: D,— D,

Or Does Not Kickdown: D,— D, AT-
207.

AT-219

@l

MA

E

LG

EG

FEE

CL

MT

AX

)

sC

EL

DA
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TROUBLE DIAGNOSES FOR SYMPTOMS

19. A/T 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 i

SYMPTOM:
A/T does not shift from 2, to 1; when changing selector lever

from “2” to “1” position.

1

CHECK PNP SWITCH CIRCUIT

2 CHECK SYMPTCM

With CONSULT
Does "ECU INPUT SIGNALS” in “DATA MONITOR” show dam-

age to PNP switch circuit?

Check again.

~_ L

~|_OFF

(B) Without CONSULT
Does self-diagnosis show damage to PNP switch circuit?

i
/D

LI

/’1\\

Self diagnosis

'@®@

Start
Engine brake
y Light SAT7788
OK or NG
__________________ Shade OK > INSPECTION END
SAT367d NG p |1. Perform TCM inputioutput signal
Yes or No inspection.
2. f NG, recheck TCM pin terminals
Yes P [Check PNP switch circuit. Refer to for damage or loose connection
‘DTG PO705", AT-92. with hamess connector.
No » GO TO 2.

966
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TROUBLE DIAGNOSES FOR SYMPTOMS

_ 20. Vehicle Does Not Decelerate By Engine Brake
20. Vehicle Does Not Decelerate By Engine

Brake
neatoro (5]
SYMPTOM:
Vehicle does not decelerate by engine brake when shifting
from 2, (1,) to 1,. : A
1 CHECK SYMPTOM
Is 6. Vehicle Does Not Creep Backward In “R” Position OK? EM
Yes or No
Yes p | Gote 15. Engine Speed Does Not LG
Return To Idle (Light Braking D,— Dj),
AT-216.
No > Go to 6. Vehicle Does Not Creep E@
Backward In “R” Position, AT-201.
FE
GL.
AT

21. TCM Self-diagnosis Does Not Activate (PNP,
Overdrive Control and Throttle Position

Switches Circuit Checks) _—
SYMPTOM: AX
O/D OFF indicator lamp does not come on in TCM self-diag-
nostic procedure even if the lamp circuit is good. .
DESCRIPTION o
e PNP switch

The PNP switch assembly includes a transmission range R

PNP switch : 99N A
switch. The transmission range switch detects the selector

SATOB8JA

lever position and sends a signal to the TCM.

e Overdrive control switch ST
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. .
J . The wide open throtile position switch sends a signal to the BT
\ 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. HA
SAT360H

Throttle paosition 8@
sensor and throttle § ‘
position switch
— . < 3
vz EL
!
By

SAT413J)

AT-221 967
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNP. Overdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

DIAGNOSTIC PROCEDURE

1 CHECK PNP SWITCH CIRCUIT (With CON-
SULT)

| (B with CONSULT

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

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

3. Read out "P/N", “R", “D", *2” and “1” position switches mov-
ing selector lever 1o each position.
Check that the signal of the selector lever position is indi-
cated properly.

AMONITOR #NO FAIL E}
VHCL/S SE-A/T Okm/h
VYHCL/S SE-MTH 5km/h
THRTL PCS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

P/N POSI SW ON

A _POSITION SW OFF

[ RECORD |

SATO78H
OK or NG
OK > GO TO 3.
NG p | Check the following items:

e PNP switch (Refer to “Component
Inspection®, AT-225.)

« Harness for short or open between
ignition switch and PNP switch (Main
harness)

e Harness for shart or open between
PNP switch and TCM (Main har-
ness)

|» Diode (P, N positions)

NCATo101502
2 CHECK PNP SWITCH CIRCUIT (Without
CONSULT)
" | 3 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.
Voltage:
B: Battery voltage
0: oV
Lever position Terminals
36 35 34 27 26
PN B 0 0 0 0
R 0 B 0 0 0
D 0 o B 0 0
2 0 0 i 8 0
1 0 0 0 0 B
MTBLQ138
TCM ]O CONNECTORl
26, 27, 34, 35, 36
1 S @
= BAT470J
OK or NG
OK » GO TO 4,
NG p | Check the following items:

e PNP switch (Refer to “Component
Inspection”, AT-225.)

o Hamess for short or open between
ignition switch and PNP switch (Main
harness)

« Harness for short or open between
PNP switch and TCM {Main har-
ness)

+ Diode (P, N positions)

AT-222



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNP. Overdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

3 CHECK OVERDRIVE CONTROL SWITCH
CIRCUIT (With CONSULT)

4 CHECK OVERDRIVE CONTROL SWITCH
CIRCUIT (Without CONSULT)

With CONSULT

1. Turn ignition switch tc *ON" pasition.
{De not start engine.)

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

3. Read out “OVERDRIVE SWITCH".
Chack the signal of the overdrive control switch is indicated
propetly.
(Overdrive control switch “ON” displayed on CONSULT
means overdrive “OFF”,)

wMONITOR +wNO FAlL [E]

VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR bkrn/h
THRTL PGS SEN 0.4V
FLUID TEMP SE 1.2V

BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW N

P/N POSISW . ON
R POSITION SW OFF
[ RECORD
SATO76H
- OK or NG
oK p |(GOTOS.
NG » Check the following items:

« Overdrive control switch (Refer to
“Compenent Inspection”, AT-225.)

e Harness for short or open between
TCM and overdrive control switch
(Main harness}

e Harness of ground circuit for over-
drive control switch (Main harness)
for short or open

Without CONSULT
1. Tum fgnition switch to “ON" position.
(Do not start engine.)
2. Check voltage between TCM terminal 22 and ground when
overdrive control switch is “ON” ang "OFF".
Voltage:
Switch pesition “ON”:
Battery voltage
Switch position “OFF":

1V or less
OVERDRIVE
ON/OFF >
ONNECT
4 €
&
[ Tcm  JofconnecTorlf
22
G/R
re @
) SAT471J
OK or NG
CK p |GOTOS.
NG > Check the following items:

» Overdrive contrel switch (Refer to
“Component Inspection”, AT-225.)

o Harness for short or open between
TCM and overdrive control switch
{Main harness)

o Harness of ground circuit for over-
drive control switch (Main harness)
for short or open

AT-223

By |

969



970

TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNF, Overdrive Control and Throtlle Position Switches Circuit Checks) (Cont'd)

5 CHECK THROTTLE POSITION SWITCH
CIRCUIT (With CONSULT)

6 CHECK THROTTLE POSITION SWITCH

CIRCUIT {Without CONSULT}

(@ with CONSULT

(Do not start engine.)

depressing and relea

1. Turn ignition switch to “ON" position.

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*

sing accelerator pedal.

& without CONSULT

1. Turn ignitien 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)

Voltage

Check the signal of throttle position switch is indicated prop- Accelarator
erly. pedal condition Terminal No. 16 Terminal No. 17
Released Battery voltage 1V or less
Accelarator Data monitor Fully depressed 1V or less Battery voltage
pedal condition ™I 5eER THIEW | WIO THRUP-SW
Released ON OFF MTBLOT3Y
Fully depressed OFF ON
MTBLOO11
“fz‘ \
'sl"
CONNECT
€ 40
[ Tcm  |ofconnecTon]|
16 17
Y2 MONITOR ¥t NOFAIL [Z]
D POSITION SW OFF - Y LG
2 POSITION Sw OFF
1 POSITION SW OFF
ASCD « CRUISE CFF
ASCD- 0D CUT OFF
KICKDOWN SW OFF o o
FOWERSHIFT Sw OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF
= AT454]
RECORD ®
OK or NG
SAT963H OK > GOTO7.
OK or NG NG > Check the following items:
oK TO 7. o Throtile position switch — Refer to
> GoTO “Component Inspection”, AT-225.
NG | 3 Check the following items: » Harnass for short or open between

« Throttle position switch — Refer to ignition switch and throtile position
“Component Inspection”, AT-225. switch (Main harness)

e Harness for short or apen between e Harness for short or open between
igniticn switch and throttle position throttle position switch and TCM
switch (Main harness) (Main harness)

e« Hamess for short or open between
throttle position switch and TCM
{Main harness) 7 CHECK DTC

Perform “DIAGNOSTIC PROCEDURE”, AT-222
OK or NG

OK - INSPECTION END

NG | 2 e Perform TCM input/output signal
inspection.

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

AT-224




TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Seif-diagnosis Does Not Activate (PNF, Overdrive Confrol and Throtife Position Switches Circuit Checks) (Cont'd)

DISGOHNECT

T.5.
Overdrive control
switch harness

connector

}@

SAT472)

|

8 ?3——-\
514

|

SAT402)

PNP switch

\\/-\ljnder vehicle

SATOB9JA

& DISCONNECT
A€

Throttie posilion switch

harness connactor
e | | 2

(]

SAT455]

COMPONENT INSPECTION I
Overdrive Control Switch
. . . NCATE10180801
e Check continuity between two terminals.
Switch position Continuity
ON No
OFF Yes

PNP SWitCh NCATOID1S0502

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

tever 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 contro! cable discornected
from manual shaft of A/T assembly. Refer to step 1.

3. [fOK on step 2, adjust manual control cable. Refer to AT-235.

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

5. If OK on step 4, adjust PNP switch. Refer to AT-235.

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

Throttle Position Switch
Closed throttle position switch (idle position)
e Check continuity between terminals 1 and 2.

NCATC10750303

Accelerator pedal condition Continuity
Released Yes
Depressed No

e To adjust closed throttle position switch, refer to EC section
{“Basic Inspection”, “TRCUBLE DIAGNCSIS — Basic Inspec-

tion”).

AT-225
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNP, Overdrive Controf and Throttle Position Switches Circuit Checks) (Cont'd)

o o Wide open throttle position switch
Ts. e Check continuity between terminals 2 and 3.
Throttle position switch Accelerator pedal condition Continuity

harness connector

Cﬁ: Released No
2[3

Depressed Yes

SAT456J
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A/T SHIFT LOCK SYSTEM

Description

Description o
The mechanical key intertock mechanism also operates as a shift lock:
With the key switch turned to ON, the selector lever cannot be shifted from “P” (parking) to any other
position unless the brake pedal is depressed.
With the key removed, the selector lever cannot be shifted from “P” to any other position.
The key cannot be removed unless the selector lever is placed in “P”.
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.

Shift Lock System Electrical Parts Location

MNCATO103

h¥ﬁ_/ oy, e

Stop lamp switch

A/T selector lever

Front
ASCD brake swiich

{SHIFT LOCK brake switch)

(N /7

Steering column

Key interlock rod

Shift lock sclenoid
A/T device harness
connactor

{Left side view)

Park position switch

(Right side view)

SAT410J

AT-227

MT
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Wiring Diagram — SHIFT —

A/T SHIFT LOCK SYSTEM

IGNITION SWITCH
ON or START

10A

JEHe )

@
o
s

e

FUSE BLOCK
(JB)

DEPRESSED

RELEASED

7:\

ASCD BRAKE
SWITCH

{SHIFT LOCK
BRAKE SWITCH)

M33,

SHIFT LOCK
SOLENOID

PARK POSITION
SWITCH

Wiring Diagram — SHIFT —

Refer to EL-POWER.

AT DEVICE

NCATO104

AT-SHIFT-01

i
B B B B B
ol @l l
A A 1 1
M786 W5
Reter to last page {Foldout page).
N
*
(5] = *
[eT5]2Tal2]] (mad) AT
L W W

974

*: This connector is not shown in "HARNESS LAYOUT", EL section,

AT-228

TAT193



A/T SHIFT LOCK SYSTEM

Diagnostic Prdcedure

Diagnostic Procedure
NCATOT05
SYMPTOM 1:
¢ Selector lever cannot be moved from “P” position with key
in ON position and brake pedal applied,
e Selector lever can be moved from “P” position with key in 3
ON position and brake pedal released.
e Selector lever can be moved from “P” position when key
is removed from key cylinder. EM
SYMPTOM 2:

Ignition key cannot be removed when selector lever is set to 6
“P” position. It can be removed when selector lever is set to L

any position except “P”.

o)

A
1 CHECK KEY INTERLOCK CABLE 4 CHECK INPUT SIGNAL (A/T DEVICE) =G
Check key interlock cable for damage. Turn ignitiori switch to “ON" position.
(Do not start engine.) [Fig
OK or NG e Check voltage between A/T device harnass terminal 5 and
OK » |GOTO2 ground.
- - Voltage:
NG > Repair key interlock cabie. Refer to Brake pedal depressed: GL
AT-232. ov
Brake pedal released:
Battery voltage MT

2 CHECK SELECTOR LLEVER POSITICN

DISCONNECT ™
Check selector lever position for damage. Eﬁ} @i@j

CK or NG AT device harness

OK > GO TO 3. terminal p ] e
NG > Check selector lever. Refer to “ON- ﬂ-%ﬂ-.ﬂ M w A

VEHICLE SERVICE — PNP Switch

and Control Cable Adjustment”, AT- A
235. | ! su
2

3 |CHECK POWER SOURCE satazas | BB
1. Turn ignition switch to "ON” position.
(Do not start engine.) OK or NG
2. Check voltage between ASCD brake switch (SHIFT LOCK OK [ 3 GO TO 5. ST
brake switch) harness terminal 1 and ground. .
Voitage: Battery voltage NG > Check the following items:
1. Harness for short or open between

B - (" AT device harness connector 5 and R@
HS. Gj] 'M ASCD brake switch (SHIFT LOCK
ASCD brake switch ' brake switch) harness connector 2
(SHIFT LOCK brake switch) 2. AT shift lock switch (ASCD brake Bl ‘
harness terminal (33} switch) (Refer to "Component
Check”, AT-230.}

il

A
G/OR

-
© SG |
) SAT473J !

OK or NG EL
oK p [(GOTOA4. |

NG p  [Check the following items: [

1. Hamess for shert or open between
battery and ASCD brake switch ‘
(SH!FT LOCK brake switch} har-
ness terminal 1

2. Fuse

3. Ignition switch (Refer to EL section.}

AT-229 975
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Diagnostic Procedure (Cont'd)

A/T SHIFT LOCK SYSTEM

Es

m

1 —————

ATi

SAT408)
HSCONNECT & DISCONNECT
1.8. EE’: ;l TS
A/T device Park position switch
harness connector harness connector
BuasmD
B
\
SATA07)

5 CHECK GROUND CIRCUIT 6 CHECK PARK POSITION SWITCH
1. Tum ignition switch to “OFF” position, RHefer to "Component Check”, AT-230.
2. Disconnect AT device harmness connector.
3. Check continuity between A/T davice harness terminal 6 OK or NG
and ground. oK » |(GoTOV
Continuity should exist. — -
it OK, check harness for shor to ground and short to NG P |Replace park position switch.
power.
ey 7 CHECK SHIFT LOCK SOLENOID
AE: &
R i, ” " X
AT device harnoss efer to “Component Check”, AT-230
conneclor OK or NG
BT oK i
NG > Replace shift lock solenoid.
B (@]
e o 8
| 1. Reconnect shift tock harness connector.
= SAT475) 2. Turn ignition switch from “OFF" to “ON”" pesition. (Do not
start engine.)
OK or NG 3. Recheck shilt lock operation.
oK [ GO TO 6. OK or NG
NG | 3 Repair open circuit or short to ground OK > INSPECTION END
or short to pawer in harness or con-
nectors. NG > 1. Perform A/T device input/output sig-
nal inspection test.
2. if NG, recheck harness conneclor
connection.
o il Sd Component Check o
o106
1S, 1S, SHIFT LOCK SOLENOID
AST device Shift lock solenoid i P EATeossy)
harnoss eomnecior : e Check operation by applying battery voltage to A/T device har-
arness connector ness terminal 5 and shift lock solenoid & park position switch

harness terminal 1.

PARK POSITION SWITCH I
¢ Check continuity between A/T device harness terminal 6 and
shift lock solenoid & park position switch harness terminal 3.

Condition Continuity

Whan selector lever is set in “P” position and selector Yes
lever button is released

No

Except above

AT-230



A/T SHIFT LOCK SYSTEM

Cormponent Check (Cont'd)

g e ASCD BRAKE SWITCH (SHIFT LOCK BRAKE SWITCH)
TS, e Check continuity between terminals 1 and 2. a
ASBCD brake switch (SHIFT Condition Continuity 4
LOCK brake switch
rae_swte ) When brake pedal is depressed No A
21 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"”).
SAT476) LG
EC
FE
CL
T

§C |

EL

AT-231 977



KEY INTERLOCK CABLE

Componenis

- Components ncatoror

Steering lock
Adjuster holder

Slider
Casing cap
Interlock rod

Key interiock
cable

Uniock dummm—)p [ ock

(Detail)

Bracket

Steering column

SAT411J

CAUTION:
e [Install key interlock cable in such a way that it will not be

damaged by sharp bends, twists or interference with adja-
cent parts.

e After installing key interlock cable to control device, make
sure that casing cap and bracket are firmly secured in
their positions. If casing cap can be removed with an
external load of less than 39.2 N (4.0 kg, 8.8 Ib), replace
key interlock cable with new one.

Removal NCATO108
Unlock slider by squeezing lock tabs on slider from adjuster holder
and remove interlock rod from cable.

Steering lock

Lock plate

Key interlock cable
SAT4124

978 AT-232



KEY INTERLOCK CABLE

_ w Instaflation
Installation ’ o
Stearing Jock 1. Set Key interlock cable to steering lock assembly and install
lock plate. Gl
2. Clamp cable to steering column and fix to control cable with
band. A
Y
3. Set contro! lever to P position.
Lock plate EM
Key irterlock cable
' LG

SAT412J)

4. Insert interlock rod into adjuster holder.

Key inbthck rod - \\ . E@
\—/ 7 -

P

CL

5. Install casing cap to bracket.
6. Move slider in order to fix adjuster holder to interlock rod.

SATBOSE

AT-233 979



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulfators

Control Valve Assembly and Accumulators

REMOVAL
1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

NCATO110

NCATOT1OS0H

3. Disconnect A/T solenoid harness connector.

S RS
. ‘;‘ﬁ EA/'é‘solenoid

] = . iy,
~ \ '“J;; harness connector

/ Battery S P = (y/
A

4. Remove stopper ring from A/T solenoid harness terminal body.

5. Remove A/T solenoid harness by pushing terminal body into
transmission case.

AAT265A)

6. Remove control valve assembly by removing fixing boits.
Bolt length, number and location:

Bolt symbol A B c
Baolt length “¢" 40.0 mm 33.0 mm 43.5 mm
Qmﬂ 2 {1.575 in) {1.299 in) (1.713in)
Number of bolis 5 6 2

e Be careful not to drop manual valve and servo release
accumulator return springs.

7. Disassemble and inspect control valve assembly if necessary.
Refer to AT-245.

AATZB0A

980 AT-234




ON-VEHICLE SERVICE

Controf Valve Assembly and Accumulators {Cont'd)

8. Remove servo release and N-D accumulators by applying

Yy “ )
P q%@\\{&\ compressed air if necessary.
\@_‘ .

@

[ | accumulat i i
ervo release acct » Hold each piston with a rag.

A
[Eh
LG
INSTALLATION N
e Tighten fixing bolts to specification. Ee

(@ :7-9N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib)
e Set manual shaft in Neutral position, then align manual
plate with groove in manual valve. - FE
e After installing control valve assembly to transmission
case, make sure that selector lever can be moved to all
positions. GL

Control Cable Adjustment

Control cable . . i . NGATOT1
/ 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

. Clamp

cannot be felt or if the pointer indicating the position is improperly AX
aligned, the control cable needs adjustment.
1. Place selector lever in “P” position.

o) QE 2. Loosen control cable lock nut and place manual shaft in “P" g
e / Y] position.
Lot AN 7| 3. Pul control cgble, t?y specified force, in the direction of the -
\gpj 118 - 147 Nem ’\Q \ arrow shown in the illustration. BR
= ={1.20 - 1.50 kg-m, ; Specified force: 6.9 N (0.7 kg, 1.5 Ib)
8.7 - 10.8 ft-ib) 4. Return control cable in the opposite direction of the arrow for ..

1.0 mm (0.039 in).
Tighten conirol cable lock nut. g
6. Move selector lever from “P” to “1” position again. Make sure R§
that selector lever moves smoothly.
7. Apply grease to contacting areas of selector lever and control
cable. Install any part removed. EN)

15

Control cable

AATI80,

TR Park/Neutral Position (PNP) Switch Adjustment = §C
8 / 1. Remove control cable end from manual shaft.

f{\t. . 2. Set manual shaft in “N” position. Bl
PNP switch
2

3. Loosen PNP switch fixing bolts.

SAT479J

AT-235 981
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ON-VEHICLE SERVICE

Park/Neutral Position (PNP} Switch Adjustment (Cont'd)

I

Adjustment holes

O
——C
PNP switch — O

SAT480J

SATO05D

and ST35325000 (

KV31103000 {J38982)

- 3

{Converter housing side)
)
\ AATE?S
Transmission Converter
case sige housing side
—n{ —
{ Qil seal
Qil
seal L_
Oil seal A
RE4FQ3A REA4FQ3V
SAT489JA

~ Revolution sensor

7]

SAT303G

4. Use a4 mm (0.157 in) pin for this adjustment.
a. Insert the pin straight into the manual shaft adjustment hole.

b. Rotate PNP switch until the pin can also be inserted straight
into hole in PNP switch.

Tighten PNP switch fixing boits.

Remove pin from adjustment hole after adjusting PNP switch.
Reinstall any part removed.

Adjust contral cable. Refer to “Control Cable Adjustment”.
Check continuity of PNP switch. Refer to AT-96.

©ooNoO v

Differential Side Oil Seal Replacement —

1. Remove drive shaft assemblies. Refer to FA section (*Drive
Shaft’, “FRONT AXLE™).

2. Remove 0il seals.

3. Install oil seals.
o Apply ATF to oil seal surface before installing.

e Install oil seals so that dimensions “A” and “B” are within

specifications.
Unit: mm (in}

A B

55 - 6.5 (0.217 - 0.256) ~0.5 to 0.5 {~0.020 to 0.020)

4. Reinstall any part removed.

Revolution Sensor Replacement

1. Disconnect revolution sensor harness connector.
2. Remove harness bracket from A/T.

3. Remove revolution sensor from A/T,

4. Reinstall any part removed.

Always use new sealing parts.

NCATOYT 4

AT-236



REMOVAL AND INSTALLATION

Removal

PNP switch Removal

harness connectcr/ CAUTION:
7 Before separating transaxle from engine, remove the crank- &l

shaft position sensor (OBD) from transaxle. Be careful not to

damage sensor. MA

1. Remove battery and bracket.

2. Remove air duct between throttle body and air cleaner.

3. Disconnect A/T solencid harmness connector, PNP switch har- [
ness connector and revolution sensor harness connector.

4. Remove crankshaft position sensor (OBD) from transaxie.

s
)

™

))

S
-

M)

7

&
N

d
o
N,
£
/

h \ LG
— ¢ EG
Mox \
ORTT
Ny P~ = FE
o({ Q"“ \’%‘r RN
IS WS =\ .
/(w"l ) . | oL
Q 1 AT solencid r—)\
¥ harness connector I
Front A -
ron RﬂT
SATS01HA
5. Drain ATF from transaxle.
6. Disconnect control cable from transaxle.
7. Disconnect oil cooler hoses.
8. Remove drive shafts. Refer to FA section (“Drive Shaft”, AX
“FRONT AXLE").
9. Remove the intake manifold support bracket. Refer to EM sec-

tion (“SR or GA”, “OUTER COMPONENT PARTS?). S
10. Remove starter motor from transaxle.

Tighten bolts to specified torque.
g p q - |

[ : 41 -52 N-m (4.2 - 5.3 kg-m, 30 - 38 ft-Ib)
SATS0%G) 41, Remove upper bolts fixing transaxle to engine.

12. Support transaxle with a jack. &7 ‘
RS
BT
[FlA

13. Remove center member. 8G

e Tighten center member fixing bolts to specified torque, Refer

to EM section (“ENGINE REMOVAL"). =1

o

AT-237 983 |
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Rernoval (Cont'd)

REMOVAL AND INSTALLATION

SAT977H

YN

Straightedge

SATH73D)

é/\/\]‘ L2

ey
O

&
N
7 2

AR
N
&

&

=3

SR20DE models
® A/T 1o engine
@ Engine to A/T

SATE580B

14. Remove rear plate cover.

15. Remove torque converter bolts.
Rotate crankshaft to gain access to securing bolts.

16. Remove rear transaxle to engine bracket. Refer to EM section
("ENGINE REMOVAL").

17. Support engine with a jack.

18. Remove rear transaxle mount. Refer to EM section ("ENGINE
REMOVAL”).

19. Remove lower bolts fixing transaxle to engine.

20. Lower transaxle with an A/T jack.

Installation
1. Check drive plate runout.

CAUTION:
Do not allow any magnetic materials to contact the ring gear

teeth,

NCATONE

Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK”).
e If this runout is out of allowance, replace drive plate with ring
gear.

2. When connecting torque converter to transaxle, measure dis-
tance “A” to be certain that they are correctly assembled.

Distance “A”:
15.9 mm (0.626 in) or more

3. Install torque converter to drive plate.
e With converter installed, rotate crankshaft several turns to
check that transaxle rotates freely without binding.

4. Tighten beilts fixing transaxle.

R ot g
1 70 -79 (7.1 - 8.1, 51 - 59) 55 (2.17)
2 70 -79 (7.1 - 8.1, 51 - 59) 50 (1.97)
3 70-79(7.1-8.1,51-59) 65 (2.58)
4 16-21 (1.6 - 2.1, 12 - 15} 35 (1.38)
5 16-21 (1.6 -2.1,12-15) 45 (1.77)
AT-238



REMOVAL AND INSTALLATION

Installation (Cont'd)

SATG38A

Reinstail any part removed.

Adjust control cable. Refer to AT-235.

Check continuity of PNP switch. Refer to AT-96.

Refill transaxle with ATF and check fluid level.

Move selector lever through all positions to be sure that tran-

saxle operates correctly. With parking brake applied, idle
engine. Move selector lever through “N” to “D”, to “27, to “1" and

©@®NO;

“R” positions. A slight shock should be felt through the hand

gripping the selector each time the transaxle is shifted.
10. Perform road test. Refer to AT-63.

AT-239

&G

FE

M

sU
ER

ST

085



OVERHAUL

Components

Components

NCATOT18
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OVERHAUL

Components (Cont'd)

SEC. 315 snap ring €33

Retaining platesr-

Driven plate

bDish plate

Snap ring@

Return spring and spring retainer Needie bearing@
Fiston o I/t/ ER]
v e
Oil sea 4T _\ Drive pla
q Front sun gear -
D-rin ATy — e e /‘
ge N Needle bearing = () & X Le
-

High clutch hub

Reverse clutch drum ‘ )
Thrust washers BE=8 (B) Ap fing €2y ‘&
S Retaining plate c
Reverse clutch Aplate ) Q\'

assermnbly . Needle bearing e (B) EE
Ap ring@ )
Return spring and spring retainer Snap ring@
High cluich drum o~
P Oil sea!@

EC

e 7
seal ring@@ Drive plate / | @L |

-~
Beari Tmu
Needle / - “ng@ i'\:”’ J
‘a' Needle bearing i (B) T

~
Forward onhe-way clutch

D-ring @ b
bearfng ® . PiSton ® /Bearing ® _\ h\ G
Bearing ( Fgward clutch hub @@
©
B

Overrun cluteh hub
Rear internal gear Thrust washer I (B)

race*@
]
. Needle/beaﬁg@ Thrust washer ®
| Rear planeatary carrier : Q Forward clutch dru
- % .
i i T B Qil seal
High clutch Needle/beareng@ =) Thruat washerl se @ P AX
L _Rear sun gear us .
Needl}bearmg ® ! D-ring@ @ = ‘
®\ oo
Forward clutch piston

Front planetary carrier Overrun clutch piston
7 Spring retainer

il seal@ BR

Return spring

Low one-way clute Snap ring
0il seat@ &T

'/
Snap ring@

_~~Driven plate
Retaining plate %

Snap ﬁﬂg@
- Dish plate

RS

Retaining platew

Snap ringal ~D-ring® BT

Piston

Return spring and spring retainer
Snap ring@ [H]A

Dish plate
Retaining plate

SG

Forwardcﬁ \

and overrun clutch

Drive plate

EL

- Retaining platew : Apply ATF,
: : Apply petroleum jelly.
Snap rlng@ * : Select with proper thickness. ][D:X
)

V L Low & reverse
brake

SAT148]
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Components (Cont'd)

988

SEC. 310-315-317-319

4.4 - 58
{0.45 - 0.59, 39.1 - 51.2)\,5,‘?

o

Breather hose
Oil level gauge

Snap ring Q

Governor cap

_O-ring Q A

N

"

O

4.4 - s.a\(ij

(0.45 - 0.59, 39.1 - 51.2)

N\

N

5-7 pipe

(0.5 - 0.7, 43 -

¥

Revolution sensor I

Q-ring 63

Transmis-
\ sion case Qi s

Lock nut

[0 31- 36 _ )

Mating surface
23 - 27) J

‘\i

Anchor end pin

[ 63 - 67\\%\

6.4 - 6.8, 46 - 49
( AN

Oil charging

[@] 26 - 30 (2.7 - 3.1, 20 - 22)

& bolts: Self-sealing
8 bolts: Nermal

Side cover [Fd
Adjusting shim¥
Cutput beating Care)

Qutput shaft
Seal ting

Lock nut

®/ 245 - 275
@\ (25 - 28, 181 - 203)
@\ Idler gear
K Bearing inner race
Adjusting shimic
Bearmg outer race

Parking actuator

al @ 20 -
8/ 0 -
. ‘%’/\/

20 - 24
{2.0 - 2.4, 14 - 17)

H 16 - 29 Needle bearing .
1. - PNP switch
(26- 152)1 P < f/ \"’L‘_ s&/ Return spring ?
Seal ring w " T Parking shaft
@ = @ e " “Parking paw! [QI 25-3.9
1 2nd servo return spring {202266 “3(:47(;'

Bearing retamerq/ﬂg
Needle bearlng 1155

Brake bang @i cm)ler tube
Bearing outer racel Washer Q

33 - 59

(

\4

Band servc piston stem

Band servo thrust washer
Band servo piston

D-ring Q Cae>
0D servo return spring
Spring retainer

33.1 - 51.2) plston retainer

Bearing (at>  Return sprmg [ E—ring
Raduction Reduction pinion gear 4}\ Washere) FJ 39 - 59 D-ring Q €D
pinion gear hearing adjusting shim (4.0 - 6.0, 0
D-rin
O-ring 8 29 - 43} g
Servo release = O-ring - 4.4 - 5.8 M
f accumulater piston/y@ Q {0.45 - 0.59, Servo

O-ring@

Return spring
N-D accumulator pistcm

(40 6.0, 29 - 43}
Stopper ring

TR
l

Parking rod

Drain plug

[ 29 - 39

(3.0 - 4.0, 22 - 29)

Oif pan
Retaining pin Q
: Nem

¢ Nem {kg-m, ft-Ib}

: Apply locking sealant
{sealing filuid, Lockiite 518 or eguivalent).

{kg-m, in-Ib)
Magnet

s
© 4

®7-9

+ Apply ATF (0.7 - 0.9, 61 - 78)
B () - Apply petrolaum jelly.
* : Select with proper thickness.

AT-242

rmg
Parking rod plate K

Manual

Detent spring

OD servo
plston

QD servo

puston retainer

e /:;J Snap nng@
%ﬂ seal €29 /

Retaining pm
Manual shaft

[@]s4-75

{0.65 - 0.76, 56.4 - 65.0)

SAT373J



OVERHAUL
Oil Channel

Qil Channel

MNCATST18

Torgue converter pressure
High clutch pressure K(Lock-up released)

Servo release accumulator shoulder pressure

A
Servo release accumulator back pressure MA
(Reverse clutch pressure}
Q
;l - ERM
i ° Cil cooler tube (IN)

> Torgue converter pressure ﬂ__@
(Lock-up applied)

Servo 46th apply

chamber pressure ’
Servo 2nd apply chamber E@
pressure

Servo 3rd release

chamber pressure FE

Torque converter pressure Qil pump discharge hole
{Lock-up released)

Reverse clutch
r Reverse clutch pressure
) pressure Qil pump suction hole
Qil pump
assembly

~Qil pump suction hole

Qil pump discharge hole

Tarque converter
pressure
(Lock-up applied) Low & reverse brake pressure

Overrun clutch pressure

High clutch pressure

@n
N-D accumulator shoulder pressure i
{Line pressure}

Forward clutch pressure
I Aeoumulator back and Sh i
N-D accurnulator back pressure | 'S?;’;’S"J?;agc}g ‘;?,%‘fwﬁ”a‘,’ssgggﬁ?r T
(Servo 4th apply chamber pressure) !Back pressure Shoulder pressure
Accumulator piston

Forward clutch pressure

Overrun clutch pressure Ol cooler tube (IN) hole

Torque converter
pressure

Low & reverse brake 1
(Lock-up applied) }
H
1

pressure

A

Torque converter
pressure
(Lock-up released)

S

C: [
2

Differential lubricant hole
/ Oil cooler tube (OUT) hole BS

Oit pump suction hole L Qit cooler tube (IN) hole
Reverse clutch
pressure

“Line

ressure

SATB94G
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990

OVERHAUL

Locations of Adjusting Shims, Needle Bearings, Thrust Washers and Snap Rings

Outer diameter and color of thrust washers

Locations of Adjusting Shims, Needle

Bearings, Thrust Washers and Snap Rings

% : Select proper thickness.

ftem number Outer dia.mewr Color
mm {in)
a7 72.0 (2.835)
Black
8 785 (3.001} o
O @ @

Outer & inner diameter of needle bearings

NCATOTIZ

jtem number Quter dia_meter Inner dia.meter
mm {in} mm (in)

® 47.0 {1.850) 32.0 (1.280)
@ 35.0 (1.378) 20.1 (0.781)
do 60.0 (2.362} 42.0 (1.654)
an 600 (2.362) 45.0 (1.772)
a2 47.0 (1.850) 30.0 (1.181)
a3 42,6 (1.677) 26.0 {1.024)
i@ 48.0 (1.890) 335 (1.319)
as 55.0 {2.165) 405 (1.594)
a9 60.0 {2.362) 40.1 (1.579)

Outer & inner diameter of bearing race and adjusting shims

Quter diameter Inner diameter
Item number A .
man {in) mm (in)
480 (1.890) 33.0 (1.299)
@0 720 (2.836) 1.0 (2.402]
an 34 5 (1.358) 26.1 (1.028)
@2 106.0 {4.13) 96.0 {3.78)

AT-244

Quter diameter of snap rings

Item number Cuter diameter mm (in}
@ 142.0 {5 .59)
@) 113.0 {4.45)
@ 162.4 (6.39!
& 135.4 (5.33)
) 1590 (6.26)
® 126.0 (4 96)
) 405 {1.594)
SAT325GA



DISASSEMBLY

NCATG120

Drain plug

SATOQ7D

SATO08D

K
Inner race 'I\ i
T C

‘i
Unit: mm (in) Cne-way clutch

Bend a wire and use
it as a check tool.

g Approx. 3.0 {0.118)
o [Bend a 1.5 (0.059} dia.
e wire in hallf.]
» Outer race
g
g

Approx.

15 (0.59)

SAT00SD

oil ey e
charging -y [T N5

pipe 1 - (2%

=
: Washer
I,ﬂ

Qil cooler

tube

SAT586H

1. Drain ATF through drain plug.

2. Remove torgue converter.

3. Check torque converter one-way clutch using check tool as

shown at left.

a. Insert check tool into the groove of bearing support built into

one-way clutch outer race.

b. While fixing bearing support with check tool, rotate one-way
clutch spline using flat-bladed screwdriver.

@

A

EM

LG

EG

c. Check inner race rotates clockwise only. If not, replace torque
g

converter assembly.

4. Remove oil charging pipe and oil cooler tube.

AT-245
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DISASSEMBLY

Drain bolt

SAT128E

AAT260A

5,
8.

a.

Set manual shaft to “P” position.
Remove PNP switch.

Remove oil pan and oil pan gasket.

Do not reuse oil pan bolts.

Check foreign materials in oil pan to heip determine cause of
malfunction. If the fluid is very dark, smells burned, or contains
foreign paricles, the frictional material (clutches, band) may
need replacement. A tacky film that will not wipe clean indi-
cates varnish build up. Varnish can cause valves, servo, and
clutches to stick and may inhibit pump pressure.

i frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”, “ENGINE
COOLING SYSTEM”).

Remove control valve assembly according to the following pro-
cedures.

Remove control valve assembly mounting bolts A, B and C.

AT-246



DISASSEMBLY

¢. Push terminal body into transmission case and draw out sole-
* noid harness. Gl

//g)fwg__—w b. Remove stopper ring from terminal body.
—

i L&)
Sionp7ng \\ /? Terminal body
\___z' p
ALY .
o Rl
SN E
A/T solencid Ell¥
= harness
LG
10. Remove manual valve from control valve assembly as a pre-
caution.
EE
FE
CL
Manual valve
0
SATO17D W

Return 11. Remove return spring from servo release accumulator piston.

spring

Servo release accumulator piston
/ .
-D aci @X
! gumulg\tor piston

4 o

o o

o
AAT2T1A

12. Remove servo release accumulator piston with compressed &7
air. .
13. Remove O-rings from servo release accumulator piston. |

——xﬁ/&f
s g BT
e |

Servo release accumulator piston

[ SBOG) 1)

14. Remove N-D accumulator piston and return spring with com- §G ‘
pressed air.

15. Remove O-rings from N-D accumulator piston.

I

H . v UEmYe)
N-D accumulator piston =

H PR ————

AT-247 993



DISASSEMBLY

16. Check accumulator pistons and contact surface of transmis-

& sion case for damage.

T 17. Check accumuiator return springs for damage and free length.
@L Return springs:
K@,JC Refer to SDS, AT-353.

Contact

surface
\X
: N e
Servo release accumulator piston SATOZIDA

Lip seai 18. Remove lip seals from band servo oil port.

19. Remove converter housing according to the folfowing proce-
dures.
a. HRemove converter housing mounting bolts A and B.

b. Remove converter housing.

¢. Remove O-ring from differential oil port.

: .’ II“‘J< R ) —‘_-—45\\

SATIE

994 AT-248




DISASSEMBLY

20. Remove final drive assembly from transmission case.

SAT030D LG
21. Remove differential side bearing outer race from transmission

case. EG

KV38105430
{J34286)

[FlE

GL

AATAT7
22. Remove differential side bearing adjusting shim from transmis- “

LN, '
< *f\(\fiusting shim sion case.
- \\‘\::‘“'T\
;2%\\2’9%
& :

o7 A%
=
ey [/‘
& S
\-\ -

B

23. Remove differential side bearing outer race from converter &7
housing. ©

RS
BT

FA

24. Remove oil seal from converter housing using a screwdriver.  §(
e Be careful not to damage case.

DX

SAT133E

AT-249 995
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DISASSEMBLY

SATQ72D

SAT134EA

SAT035D

Bearing race

Thrust washer

SATO36D

25. Remove side oil seal from transmission case using a screw-
driver.

26. Remove oil tube from converter housing.

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft,

b. Remove oil pump assembly from transmission case.

c. Remove thrust washer and bearing race from oil pump assem-
bly.

AT-250



DISASSEMBLY

Unit: mm (in)

SAT033D

- SAT040D)

Input shaft assembly

SAT041D)

a. Loosen lock nut, then back off anchor end pin.

28. Remove brake band according to the following procedures.

e Do not reuse anchor end pin.

b. Remove brake band from transmission case.

MT

e To prevent brake linings from cracking or peeling, do not
stretch the flexible band unnecessarily. When removing §yj
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. 2

=

sU

c. Check brake band facing for damage, cracks, wear or burns. §7

29. Remove input shaft assembly (high clutch) and reverse clutch §G
according to the foliowing procedures. |
a. Remove input shaft assembly (high clutch) with reverse clutch.

AT-251 007
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DISASSEMBLY

Reverse clutch

SATO42D

SAT043D)

(&>~ Needle bearing

Front

Needle
bearing

b.

30.

31.

32.

33.

34.

Remove input shaft assembly (high clutch) from reverse
clutch.

Remove needle bearing from high clutch drum.
Check input shaft assembly and needle bearing for damage or
wear.

Remove high clutch hub and needle bearing from transmission
case. _
Check high clutch hub and needle bearing for damage or wear.

Remove front sun gear and needle bearings from transmission
case.
Check front sun gear and needle bearings for damage or wear.

Remove front planetary carrier assembly and low one-way
cluich according to the following procedures.

Remove snap fing using a screwdriver.

AT-252



DISASSEMBLY

Front planetary ‘carrier?

™ Low ane-way cluich

1\:}? \\\ V//“_‘\\{ o SAT047D

Low cne-way clutch

Unlock

SAT048D

Front planetary carrier

Needle bearing

SAT049D

Feeler gauge

Clearance

il

SATO51D

b.

35.

Remove front planetary carrier with low one-way clutch.

Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

Remove low one-way clutch from front planetary carrier by
rotating it in the direction of uniock.

Remove needle bearing from front planetary carrier.

Check front planetary carrier, low one-way clutch and needle
bearing for damage or wear.
Check clearance between pinion washer and planetary carrier
using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds allow-
abie limit.

Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

Remove rear planetary carrier assembly from transmission
case.

AT-253

G

=
[—x|

5

LG
EC
FE
GL
T

AR

999
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DISASSEMBLY

Rear planetary
carrier

’/‘ S

SAT052D

Rear planetary
carrier

@Needle bearing
il l%

Needle bearing
S

SATO53D

[— Feeler gauge

SATD54D)

Rear internal

SATO55D

SATO56D

b.

c.

36.

Remove rear sun gear from rear planetary carrier.

Remove needle bearings from rear planetary carrier assembty.

Check rear planetary carrier, rear sun gear and needle bear-
ings for damage or wear.
Check clearance between pinion washer and rear planetary
carrier using feeler gauge.
Standard clearance:
0.15 - 0.70 mm (0.0059 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds allow-
able limit.

Remove rear internal gear from transmission case.

37. Remove needle bearing from rear internal gear.
*

Check needle bearing for damage or wear.

AT-254



DISASSEMBLY

Forward clutch

SAT272E

AAT215A

Locating
Rin

SAT058D

SATA40D

38. Remove forward clutch assembly from transmission case.

MA

EM

LG

39. Remove thrust washer from transmission case.

40.

E@
FE
GL
T

Remove output shaft assembly according to the following pro-
cedures.

Remove side cover bolts.

Remove side cover by lightly tapping it with a soft hammer. ST
Be careful not to drop output shaft assembly. It might ‘
come out when removing side cover. !

Remove adjusting shim. &G

AT-255 1001
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DISASSEMBLY

s Tl
) N
é%u }\}
R 3-'»5‘"’ ’
P
=\ ]

Soft
hammer

SATO61D

d. Remove output shaft assembly.

e I output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

e. Remove needle bearing.

41. Disassemble reduction pinion gear according to the following
procedures.

Set manual shaft to position “P” to fix idler gear.

Uniock idler gear tock nut using a pin punch.

o ®

c. Remove idler gear lock nut.
Do not reuse idler gear lock nut.

AT-256



DISASSEMBLY

d. Remove idler gear with puller.

5T27180001
(J25726-A)

=
5

AATAE0 LG

e. Remove reduction pinion gear.
f. Remove adjusting shim from reduction pinicn gear. Ee

Adjusiing

shim @L

AT

SAT310G

42, Remove return spring from parking shaft using a screwdriver. ﬂ

AX

St

43. Draw out parking shaft and remove parking pole from trans- ST
mission case. ¥
44, Check parking pole and shaft for damage or wear.

as
BT

A |

SAT065D

45. Remove parking actuator support from transmission case. §C
e Check parking actuator support for damage or wear.

Parking actuator
support

SATO66D

AT-257 1003



DISASSEMBLY

46. Remove revolution sensor from transmission case.

Reavolution
SENsor

SAT311G

1004 AT-258



REPAIR FOR COMPONENT PARTS

Manual Shaft

Manual Shaft
COMPONENTS

NCATD127 @ [:

¥

>

Detent spring

Parking red plate \ : L

SEC. 319
oil seal Q
P
,/\\\ \I S~
Parking rod J{\
&
}\ /J |
Retaining pin 8 T
. Apply ATF.

NV

R

Retaining pin 8

6.4 - 7.5 N*m

(0.65 - 0.76 kg-m, 56 - 66 in-Ib)

Retaining pin @

Manual shaft

Manual plate

A

LG

EE

Fle

Gl

SAT4B1J [}WT

SAT313G

REMOVAL

_‘;’

' 5
5T23540000™
. (J25689-A)

ST23540000
(125689-A) ]

shaft
YN

o)
/\ Parkin\g‘( rjo_ASJ \?
A
% Manual .02

T

AT-259

1. Remove detent spring from transmission case.

2. Drive out manual plate refaining pin.

3. Drive and pull out parking rod plate retaining pin.
4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.

NCATO122

AX
suU
B

ST

Bl

)4

1005
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REPAIR FOR COMPONENT PARTS
Manual Shaft (Cont'd)

6. Pull out manual shaft retaining pin.

7. Remove manual shaft and manual plate from transmission
case.

SATO49F

8. Remove manual shaft oil seal.

INSPECTION [
e Check component parts for wear or damage. Replace if nec-
essary.
INSTALLATION
NCATO124

1. Install manual shaft oil seal.
e Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

SAT610H

AT-260



REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont'd)

3. Align groove of manual shaft and hole of transmission case.

ST25710000 4. Install manual shaft retaining pin.

IR

~ (J25689-A) 4 @I]
¥v32101000
(J25889-A
1A
El
AAT487 LE

_ \.::OOL 5. Install parking rod to parking rod plate.
Parking rod plate N o 6. Set parking rod assembly onto manual shatft. Be

View A FE
TN | ke
X oL

Parking rod
. =N VAT
Parking \ I\“Manual shaft
rod - ,\\\\
View A N SATO78D
Retaining bi 7. Drive in manual plate retaining pin and parking rod plate retain-
aining pin : :
Manual plate ing pn.
and parking
§T23540000
rod plate . (J25689-A)
mm AX
20 - 0.24 in}
@\ SU
P
ST23540000 ="
. (J25689-A} = B&
Na SITN AAT485
8. Install detent spring. ST
BT
FIA
SAT3I13G
§C
EL
i

AT-261 1007



REPAIR FOR COMPONENT PARTS

Oif Pump
Oil Pump
COMPONENTS i
SEC. 313 .
Oil pump housing
Qf pump cover O-ring €3 CETE> Ol seal £33 GTD
@ 7-11 Nem
{0.7 - 1.1 kg-m,
61 - 95 in-Ib) @
_'__:r,,,j-':) P
@‘m\ e T\
8
-
: Cuter gear
Inner gear
: Apply ATFE.
Seal ring 8 ® ® : Apply petroleum jelly.
SAT698HB
DISASSEMBLY

. NCATQ126
1. Remove seal rings.

SAT6S9H

2. Loosen belis in numerical order and remove oil pump cover.

SAT091D

3. Remove inner and outer gear from oil pump housing.

Inner gear :
" or) "-‘

Quter gear e

SAT092D

1008 AT-262




REPAIR FOR COMPONENT PARTS

Oil Pump (Cont'd)

4. Remove O-ring from oil pump housing.
(&
R4
&
SATO93D L@
5. Remove oil pump housing oil seal.
Screwdriver E@
FE
GL
SAT094D MT i
INSPECTION eaTorer
Oil Pump Housing, Oil Pump Cover, Inner Gear and
OUter Gear NCATO127501
e Check for wear or damage. A
S
BR
Side Clearances wourorzrse ST |

e Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured

Span 180 mm values should be within specified range. RS
7.09 Iy Standard clearance:
0.02 - 0.04 mm (0.0008 - 0.0016 in)

Dial gauge

Lo ]| e |If clearance is less than standard, select inner and outer gear BT
as a set so that clearance is within specifications.

Inner and outer gear: A,
of e Refer to SDS, AT-346. |
.,;J;,;‘{g" nner gear 4 e If clearance is more than standard, replace whole oil pump %

assembly except oil pump cover. §C

* W *
EL
(D)4

<3

% : Measuring points

SATO95D

AT-263 1009
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Oif Purmp (Cont'd)

REPAIR FOR COMPONENT PARTS

SATO96D

Clearance

Saal ring

SAT097D|

ST33400001
(J26082)

SATBZ2D

SAT093D

Inner gear

Outer gear

Oil pump housing

SATOg2D

¢ Measure clearance between outer gear and oil pump housing.
Standard clearance:
0.08 - 0.15 mm (0.0031 - 0.0059 in)
Allowable limit:
0.15 mm (0.0059 in)
e If not within allowable limit, replace whole oil pump assembly
except cil pump cover.

Side Ring Clearance N
e Install new seal rings onto oil pump cover.
¢ Measure clearance between seal ring and ring groove.
Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e If not within allowable limit, replace oil pump cover assembly.

ASSEMBLY NCATOI28
1. Install cil seal on cil pump housing.

2. Install O-ring on oil pump housing.
e Apply ATF to O-ring.

3. Install inner and outer gears on oil pump housing.
e Take care with the direction of the inner gear.

AT-264



REPAIR FOR COMPONENT PARTS

Oif Pump (Cont'd)

SAT101D

SATE98H)

Install oil pump cover on oil pump housing.

Wrap masking tape around splines of oil pump cover assem-
bly to protect seal. Position oil pump cover assembly on oil
pump housing assembly, then remove masking fape.

Tighten bolts in numerical order.

Install new seal rings carefully after packing ring groove with
petroleurmn jelly.

Do not spread gap of seal ring excessively while install-
ing. it may deform the ring.

AT-265

RS

RA,

SC

DX

1011



Control Valve Assembly

REPAIR FOR COMPONENT PARTS

Control Valve Assembly

COMPONENTS

=NCATO129

SEC. 317

50 @

3.4 - 44

(0.35 - 0.45, 30 - 39)

|

O e

i
(5 pieces) ‘B

7-9

(0.7 - 0.9, 61 - 78)

@] : N-m (kg-m, in-b}

5AT482]

Solenoid vaive assembly
O-ring

Clip

Terminal body

Centrol valve lower body

Qil strainer

Support plate

Lower inter separating gasket

B NOO LN

1012

Separating plate
Lower separating gasket

. Steel ball
. Control valve inter body

Pilot filter

Upper inter separating gasket
Separating plate

Upper separating gasket

AT-266

17.
18.
19.
20.
21.
22

Steal ball

Control valve upper body
Check ball

Oil cooler relief valve spring
O-ring

Line pressure sclenoid valve
spring



REPAIR FOR COMPONENT PARTS

Controf Valve Assembly (Cont'd)

DISASSEMBLY I
e Disassemble upper, inter and lower bodies.

Bolt length, number and location: el
Bolt symbol A B C D E F
&
Bolt length “¢£” 135 58.0 40.0 66.0 33.0 78.0
@ 0 mm mm THTE mm mm mm
(0.531 | (2.283 | (1.575 | (2598 | (1.299 | (3.071 EM
in) in) in) in) in) in)
Number of bolts 6 3 & 11 2 2
, LG
F: Reamer bolt with nut
Ee
Lower body
Boit (F)
[FlE
Bolt (E)
“
ﬁ clL
/ |
.
| ‘\Inter body T |
| i
Y-—Y section ﬂ :_(\ Upper body
Z—2Z section AX :
Sl
SAT315G
[
B8R
_ 1. Remove bolis A, D and F, and remove oil strainer from control &7
Oil strainer valve assembly. |
BIS
BT
Sm |
@ RA |
®

SATOB3F .
2. Remove solenoid valve assembly and line pressure solencid §G !
valve from control valve assembly.
e Be careful not to lose the line pressure solenoid valve
spring.

Line pressure ‘
solenoid valve pBm-ETHe

SAT316G ‘

AT-267 1013 |
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

Solencid valve assembly Terminal body

O-ring Line pressure solencid
valve SAT317G

® SATOBAF

SATA432D)

; Accumulator
A support plate

) Lower body
Inter & upper bodies
SAT108D
Check ball Line pressure
relief valve A

spring

Section A—A

SAT110D

3. Remove O-rings from solenoid valves and terminal body.

4. Place upper body facedown, and remove bolts B, C and F.

5.

6.

7.

B.

Remove lawer body from inter body.

Turn over lower bedy, and accumulator support plates.

Remove bolts E, separating plate and separating gaskets from
lower body.

Remove steel balls and relief vaive springs from lower body.
Be careful not to lose steel balls and relief valve springs.

AT-268



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

9. Remove inter body from upper body.

fmter boay 10. Remove pilot filter, separating plate and gaskets from upper
body.
LA
Separating 1o
plate and
gaskets EM}
Upper body il
SATOBEF L@
11. Check to see that steel balls are properly positioned in inter
body and then remove them. BE
e Be careful not to lose steel balls. ¥
FE
GL
(5]

SAT318G

body and then remove them.

12. Check to see that steel balls are properly positioned in upper
AT
e Be careful not to lose steel balls. .

AX

SU
BR
SATI19G
INSPECTION

. NCATO131 ST

Lower and Upper Bodies U

e Check to see that retainer plates are propetly positioned in
lower body. RS
1)
A,

AATO83

e Check to see that retainer plates are properly positioned in §C
upper body.

SAT321G

AT-269 1015



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

Net

Oil strainer SAT115D

Qverrun clutch solenocid valve
Shift solenoid vaive A
Shift solenoid
valve B

KTorque converter clutch solencid valve

Line pressure

solenoid valve SAT322G
5 i TR )
=] [
o
|
[l ) ) o) ) L

f (Length)
SAT138D

SAT319G

Upper inter
separating
gasket

Separating
plate

Upper
separating
gasket

1016

SATO72F

Oil Strainer
¢ Check wire netting of oil strainer for damage.

NCATOI31502

Shift Solenoid Valves A and B, Line Pressure Solenoid

valve, Torque Converter Clutch Solenoid Valve and

Overrun Clutch Solenoid Valve

NCATG131503
e Measure resistance. Refer to AT-138.
Cil Cooler Relief Valve Spring I
e Check springs for damage or deformation.
e Measure free iength and cuter diameter.
Inspection standard:
Unit: mm (in)
Part No. ¢ D
31872 31X%00 17.0 {0.669) 8.0 {0.315)
ASSEMBLY
NCATO132

1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balls in their

proper positions.

b. Install upper separating gasket, upper inter separating gasket
and upper separating plate in order shown in illustration.

e Always use new gaskets.

AT-270



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

Separating
plate &
gasket .

Washer

Reamer bolt (F)

Upper body

SATO73F

Pilot filter

SATO74F

Upper body ‘
Reamer bolt (F) —

SATO76F

Check ball Line pressure
relief valve

spring

Section A—A

SAT110D

C.

d.

e.

f.

g.

Install reamer bolts F from bottom of upper body. Using reamer
bolts as guides, install separating plate and gaskets as a seat.

LG

Install pilot filter.

FE

CL

Place inter body as shown in the illustration. Install steel balls
in their proper positions.

Install inter body on upper body using reamer bolts F as
guides. ST
Be careful not to dislocate or drop steel balls. !

RS
B
LA

Install steel balls and relief valve springs in their proper posi-
tions in lower body.

DX
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REPAIR FOR COMPONENT PARTS
Controf Valve Assembly (Cont'd)

h. Install lower separating gasket, inner separating gasket and

Lower separating lower separating plate in order shown in the illustration.
gasket

Lower separating
plate

Lower separating
gasket

SATO77F
Support plate i. Install bolts E from bottom of lower body. Using bolt E as
<> __ ' guides, install separating plate and gaskets as a set.
re e j. Install support plates on lower body.
Separating

Y plate & gaskets

Boft (E)
SATO78F
k. install lower body on inter body using reamer bolts F as guides
and tighten reamer bolts F slightly.

Lower bady
Reamer
holt (F;

Inter and

upper bodies

AAT536)

2. Install O-rings to solenoid valves and terminal body.
e Apply ATF to O-rings.

0-fing [ing pressure solenoid
valve SATI7G

3. Install and tighten bolts.
Bolt iength, number and location:

Bolt symbol A B C D E F
Bolt length “¢” 13.5 58.0 44.0 66.0 33.0 78.0
2 mm mm mm mm mm mm
(0.531 | (2.283 | (1.732 | (2.598 | (1.299 | (3.071

in in iny i) in) in)

Number of bolts 6 3 6 " 2 2

1018 AT-272



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

Lower body

Y—Y section

Ut
Z-—Z secticn

Bolt (F)

wif ]

Inter body

Upper body

SAT315G

SATCB1F|

Solenoid valve assembly

Line pressure
solencid valve Am—tarog

SAT31EG

Reamar boit (F)

SAT323G

a. Install and tighten bolts B to specified torque.
:7-9N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib})

b. Install solenoid valve assembly and line pressure solenoid
valve to lower body.

¢. Remove reamer boits F and set oil strainer on control valve
assembly.
d. Reinstall reamer bolts F from lower body side.

AT-273

FE
el
T

BN
AX
su
B
ST
B
BT
HA
8C
EL

12X
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

Qil strainer

SATOB3F

SATOBAFA

e. Tighten bolts A, C, D and F to specified torque.
'®:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

f.  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 Vailve Upper Body

Control Valve Upper Body

COMPONENTS I
Numbers preceding valve springs correspond with those shown in SDS table on page AT-344. :

SEC. 317 A

El

E®
FE
CL

T

\9
29 @2
20 =

\ Apply ATF to all components
] before instailation. i
€0
FA

SAT483.
S6

1.  Control valve upper body 11. Plug 21. Return spring
2. Return spring 12. Retainer plate 22. 1-2 accumulator piston \
3. Overrun cluich reducing valve 13. 1-2 accumulator valve 23. Plug EL
4. Plug 14. Return spring 24. Retainer plate
5. Retainer plate 15. Plug 25. Return spring |
8. Torgue converter relief valve 16. Retainer plate 26. 1st reducing valve I
7. Return spring 17. Pilot valve 27. Piug
B. Retainer plate 18. Retum spring 28. Retainer plate
9. Torgue converter clutch control 19. Retainer plate 20, 2-3 timing valve

valve 20. 1-2 accumulator retainer plate 30. Retainer plate

10. Return spring

AT-275 1021



REPAIR FOR COMPONENT PARTS

Control Vaive Upper Body (Cont'd)

SAT321G

SAT135D

Retainer plate

Serewdriver
SAT136D

SAT137D

D {Coll outer
diameter)

¢ (Length)

SAT138D

DISASSEMBLY
1. Remove valves at retainer plates.
e Do not use a magnetic “hand”.

NCATOTS4

a. Use a screwdriver to remove retainer plates.

b. Remove retainer plates while holding spring, plugs or sleeves.
e Remove plugs slowly to prevent internal parts from jump-
ing cut.

¢. Place mating surface of valve body face down, and remove
internal parts.

s If a valve is hard to remove, piace valve body face down
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve Spring NCATO132S01
e Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.

Inspection standard:
Refer to SDS, AT-344.
e Replace valve springs if deformed or fatigued.

NCATO135

Control Valves
e Check sliding surfaces of valves, sleeves and plugs.

NCATO135202

AT-276



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)

SAT138D

SAT141D

1-2 accumulator
valve

e vi-;\,

3

SN
ot -

Rm

&~ >
plate \*?-‘/ @\ 1-2 accumulator

o retainer plate
J'aii)
QT

N Return spring
T N Pig

1-2 accumulator piston
- Retainer plate SAT145D

Retainer plate

SAT143D

ASSEMBLY

1.

1-2 Accumulator Valve

1.

NCATDI36

Lay control valve body down when installing valves. Do
not stand the control valve body upright.

Lubricate the control valve body and all valves with ATF. install
control valves by sliding them carefully into their bores.

Be careful not to scratch or damage valve body.

Wrap a small screwdriver with vinyl tape and use it to insert the
valves into their proper positions.

. NCATD_!SSSO!
install 1-2 accumulator valve. Align 1-2 accumutator retainer

plate from opposite side of control valve body.
Install return spring, 1-2 accumulator piston and plug.

install retainer plates.
Install retainer plate while pushing plug or return spring.

AT-277

ERM

LC

FE
CL
M7
AX
sU

Bl

RIA

EL‘

X
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)

Retainer Plate (for control valve upper body) I
__%‘A" Unit: mm {in)
__F_ Name of control valve No. Length A Length B
T Pitot valve 19 21.5 (0.846)
age 1-2 accumulator valve 16
38.5 (1.516)
1-2 accumulator piston 24
1st reducing valve 28 21.5 (0.846)
- 6.0(0.238)
SATOSGF Overrun clutch reducing valve 5 24.0 (0.945})
Torgue converter relief valve 8 21.5 (0.846)
Torque converter clutch controf valve 12 28.0 (1.102)
2-3 timing valve 30 21.5 (0.846)

e Install proper retainer plates.
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

Control Valve Lower Body

COMPONENTS —
Numbers preceding valve springs correspond with those shown in SDS table on page AT-344. :

SEC. 317
BAA

E
LG
EG

FIE

Gl

@Wﬂﬁ

sU
BR
® ST
|
" |
SR RS
|
- |
Apply ATF to all components T
betore installation.
HA
|
SAT4844
§G
1. Control valve lower body 12. Pressure modifier valve 23. Plug |
2. Return spring 13. Plug 24. Retainer plate :
3. Shift valve B 14. Manual valve 25. Return spring EL
4. Plug 15. Pressure regulator valve 26. Accumutator contral valve i
5. Retamer plate 16. Relurn spring 27. Plug ;
6. Retainer plate 17. Spring seat 28. Retainer plate DX :
7. Return spring 18. Plug 2g. Shift valve A !
8. Piston 19. Sleeve 30. Return spring
9.  Parallel pin 20. Retainer plate 31. Retainer plate ‘
10. Sleeve 21. Return spring 32. Return spring
11. Return spring 22. Overrun clutch control valve

AT-279 1025 |



REPAIR FOR COMPONENT PARTS

Control Vaive Lower Body (Cont'd)

DISASSEMBLY | NCATO138

Remaove valves at retainer plate,
For removal procedures, refer to AT-267.

AAT983

INSPECTION
Valve Springs NCAT0138501

) ) Fj_ ) i e Check each valve spring for damage or deformation. Also
\\ measure free length and outer diameter.
A Inspection standard:
_ W & & &_ Refer to SDS, AT-344,

e Replace valve springs if deformed or fatigued.

D (Coif outer
diameter)

§ (Length) Control Valves
e NCATC199502
e Check sliding surfaces of control valves, sleeves and plugs for

SAT138D damage.

ASSEMBLY NCATO40

o Install control valves.
For installation procedures, refer to AT-344.

AAT983
an Retainer Plate (for control valve lower body) U
e Unit: mm (in}
;) Name of control valve and plug No. Length A | Length B| Type
Pressure regulator valve 20
B Accumulator controf valve 28
i 6.0 28.0
~— Shift valve A 31 0.236) | (1.102)
L = Overrun clutch control valve 24
TYPE 1
SATOBGF Pressure modifier valve 6
Shift valve B 5 — — Il

e Install proper retainer plates.
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

Revérse Clutch

COMPONENTS et @]
SEC. 315
Retainer plate & Reverse clutch
Snap ring Driven plate g A
Drive plate Dish plate q ‘ ‘
Driven plate / N = LE
Snap ring Q | -.ﬁ' -
Retaining plate % ‘I.r, E@
S Piston
Yoy \\‘ Qil seal Q
‘ D-ring @ FE
&, Spring retainer
. . Selact thickness.
\ ‘ Dish plate Snap rmg@ : Af);I; :_I[;per ickne: Gl
Drive plate
SAT485J M'F
DISASSEMBLY

Qil pump assembly SAT155D)
2.
3.
Snap ring
Screwdriver
SAT156D
4.
Kv31103200
L]
[ ]
5.

Snap ring S

AAT489

Check operation of reverse clutch.,

Install seal ring onto drum support of oil pump cover and install
reverse clutch assembly. Apply compressed air to oil hole.

Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.
Qil seal mighf be damaged.

Fluid might be feaking past piston check ball.

Remove snap ring.

Remove drive plates, driven plates, retaining plate, and dish

plates.

Set Tool on spring retainer and remove snap ring from reverse

clutch drum while compressing return springs.

Set Tool directly above springs.
Do not expand snap ring excessively.

Remove spring retainer and refurn springs.

AT-281

NCATO142

A

St
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Reverse Ciutch (Cont'd)

REPAIR FOR COMPONENT PARTS

pring retainer

SAT301E

SAT159D)

D-ring Qil seal
SAT138E
Thickness
Facing
Core plate
SATi62D

6. Remove piston from reverse cluich drum by turning it.

7.

Do not remove return springs from spring retainer.

Remove D-ring and oil seal from piston.

INSPECTION N
Reverse Ciutch Snhap Ring, Spring Retainer and Return
Springs

NCATO143801
e Check for deformation, fatigue or damage.
e Replace if necessary.
e When replacing spring retainer and return springs,

replace them as a set.

Reverse Clutch Drive Plates

Check facing for burns, cracks or damage.

Measure thickness of facing.
Thickness of drive plate:

Standard value: 2.0 mm (0.079 in)

Wear limit: 1.8 mm (0.071 in)
If not within wear limit, replace.

AT-282
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)

SAT163D

Check air does not flow
through ball hole.

Check air flows through
ball hole." 2

SAT164D

: Apply ATF.

Oil seal $39 GRTE>

SAT160DA,

SAT159D

Spring
retainer

SAT1680

Reverse Clutch Dish Plates
e Check for deformation or damage.
¢ Measure thickness of dish plate.

NCATO143503

Thickness of dish plate “t”: 2.8 mm (0.110 in)

¢ If deformed or fatigued, replace.

Reverse Clutch Piston
e Make sure check balls are not fixed.

NCATO143504

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure that there is no air leakage.
e Apply compressed air to oil hole on return spring side to make

sure air leaks past ball.

ASSEMBLY
1. Install D-ring and il seal on piston.

NCATOT24

e Take care with the direction of the oil seal.

e Apply ATF to both parts.

o

Install piston assembly by turning it slowly.
Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.

AT-283

A

EM

LC

=5

FIE

GL

RAT
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REPAIR FOR COMPONENT PARTS

Reverse Clutch {Cont'd)

Kv31103200
(J34285-A and
J34285-87)

AAT489

SAT170D)

Snap ring

SAT156D)

SAT174D

Cil pump assembiy

SAT173D

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.
e Set Tool directly above return springs.

5. Install drive plates, driven plates, retaining plate and dish
plates.

e Do not align the projections of any two dish plates.

e Take care with the order and direction of piates.

6. Instail snap ring.

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.

Specified clearance:
Standard: 0.5 - 0.8 mm {0.020 - 0.031 in)
Allowable limit: 1.2 mm (0.047 in)
Retaining plate: Refer to SDS, AT-344.

8. Check operation of reverse clutch.
Refer to AT-281.
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REPAIR FOR COMPONENT PARTS

High Clutch

High Clutch
COMPONENTS NGATO145

SEC. 315

For the number of clutch sheets (drive plates and driven plates),
refer to the below cross-section.

Seal ring #34 IEFR (F)
- g&
| ;
(] n\‘x /
i LN Input shaft bl
Driven plate " % 5 nput shaft assembly
e W ) {High clutch drum)
YA Piston
Qil seal §:§

\ D-ring #29
Spring retainer
Snap ring 6:,

Drive plate

Snap ring $34 plate %
Snap riny
| Apply petrolour jely. Drive plate
* : Select praper thickness. AAT212A
DISASSEMBLY
i . NGATO 148
1. Check operation of high clutch.
a. Apply compressed air to oil hole of input shaft.
e Stop up a hole on opposite side of input shaft.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring:
e D-ring might be damaged.
¢ Oil seal might be damaged.
e Fiuid might be leaking past piston check ball.
SAT176D
2. Remove seal rings from input shaft.
Input shaft
%eal ring

SAT177D

AT-285

@

A

ERM

M

8T
RS
BT
A
§G
EL

1oy |
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REPAIR FOR COMPONENT PARTS
High Clutch {Cont'd)

3. BRemove snap ring.
4. Remove drive plates, driven plates and retaining plate.

Screwdriver

SAT178D
5. Set Tool on spring retainer and remove snap ting from high
KV31103200 clutch drum while compressing return springs
(J34285-A ) P _9 prings.
and J34285-87) e Set Tool directly above springs.

e Do not expand snap ring excessively.
6. Remove spring retainer and return springs.

AATEB3

e Do not remove return spring from spring retainer.

SAT302E

7. Remove piston from high clutch drum by turning it.

SAT188D

8. Remove D-ring and oil seal from piston.

il seal

SAT139E

1032 AT-286




REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd).

INSPECTION i
Reverse Clutch Snap Ring, Spring Retainer and Return
Springs NGATOT47507 @”
e Check for deformation, fatigue or damage.
e Replace if necessary. MIA
e When replacing spring retainer and return springs,
replace them as a set,.
EM
LG
High Clutch Drive Plates N
Thickness e Check facing for burns, cracks or damage. EC
e Measure thickness of facing.
Facing Thickness of drive plate:
Standard value: 1.6 mm (0.063 in) EE
Wear limit: 1.4 mm (0.055 in)
e If not within wear limit, replace. CL
Care plate
SAT1620D MT
High Clutch Piston .

e Make sure check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air feakage.

e Apply compressed air to oil hole on return spring side to make
sure air leaks past ball.

SU
Check air does not Check air fs
flow through through ball BP
ball hole. hole.  SAT186D
Seal Ring Clearance wosmmarso ST
e Install new seal rings onto input shaft.
e Measure clearance between seal ring and ring groove.
Standard clearance: RS
0.08 - 0.23 mm (0.0031 - 0.0091 in)
Allowable limit: BT
0.23 mm (0.0091 in)
e [f not within wear limit, replace input shaft assembly.
input shaft LEHA
SAT187D
(ATE>: Apply ATF. ASSEMBLY NCATOT46 G ‘
1. Install D-ring and oil seal on piston.
e Take care with the direction of the oil seal. EL
e Apply ATF to both parts.
[

SAT1B2DA
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

SAT189D

Spring
retainer

SAT191D

KV31103200
(J34285-A
and J34285-87)

Snap ring

AATGRE]

SAT193D)]

SAT195D

2. Install piston assembly by turning it slowly.
o Apply ATF to inner surface of drum.

3. |Install return springs and spring retainer on piston.

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.
e Set Tool directly above return springs.

e Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plates and retaining plate,
Take care with the order and direction of plates.
6. Install snap ring.

AT-288



REPAIR FOR COMPONENT PARTS
High Clutch (Cont'd)

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.

Specified clearance: @i
Standard: 1.4 - 1.8 mm (0.055 - 0.071 in)
Allowable limit: 2.6 mm (0.102 in) n
. - ' (¥4
Retaining plate:
Refer to SDS, AT-344.
(=0
SAT199D L@
8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-285. EC
FE
CL

SAT 196D,

9. Install seal rings to input shaft.
e Apply petroleum jelly to seal rings.

Apply petroleum jelly

S,
=11 T 1

sU

B

SAT197D

e Roll paper around seal rings to prevent seal rings from ST
ek papor spreading. =
/-— 0

Tape

BT

HA

SAT198D

86
B

oX |
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REPAIR FOR COMPONENT PARTS

Forward Ciutch and Overrun Clutch

Forward Clutch and Overrun Clutch
COMPONENTS

NCATO149

SEC. 315

1) Snap ring
(@ Retaining plate
(3 Drive plate

@ Oriven plate

(5 Dish plate

' T - ' = Driven
\ JAa o / plate
Forward cluteh QOverrun ‘
ciutch B N B
Dish

Retaining plate Driven plate
Drive plate ‘/A
/
\— Retaining plate & //’

Overrun clutch

Snap ring 63
\ o e
) @ '/
Drive plate
| SN
e
Forward clutch /,/ S Forward
/ clutch drum
- o5 Q_/ \
0 ’ Oil seal 434 (ATED
- X \ D-ring @
B > Forward clutch piston
el =
Snap ring Q "i Overrun L D-ring Q Ol seal Q

Spring Return spring clutch * Select proper thickness.
retainer piston | Apply ATF. AATEES
DISASSEMBLY erronso
I 1. Check operation of forward clutch and overrun clutch.
L%_} Mole for forward . Install bearing retainer on forward ciutch drum.

a
clutch inspection b. Apply compressed air {o oil hole of forward clutch drum.
¢

Check to see that retaining plate moves to shap ring.

Bearing
retainer
SAT201D
Hote for overrun d If rgtainiqg plate does not contact snap ring:
1 cluteh inspection e D-ring might be damaged.
e Qil seal might be damaged.
¢ Fluid might be leaking past piston check ball.

Bearing
retainer

SAT202D

AT-290



REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch {Cont'd)

— 2. Remove snap ring for forward clutch.
3. Remove drive plates, driven piates, retaining piate and dish
Snap ring — plate for forward clutch.
MA
EM
LG

SAT203D

4. Remove snap ring for overrun clutch.
5. Remove drive plates, driven plates, retaining plate and dish Ee
plate for overrun clutch.

FE
GL

W

SAT204D

6. Set Tool on spring retainer and remove snap ring from forward
clutch drum while compressing return springs.

e Set Tool directly above return springs.
¢ Do not expand snap ring excessively. A%
7. Remove spring retainer and return springs. a

Kv31103200
(J34285-A
and J34285-87)

Snap ring

AATEE5

8. Remove forward clutch piston with overrun clutch piston from ST
forward clutch drum by turning it.

9. Remove overrun clutch piston from forward clutch piston by §C
turning it. !

4
=— Forward clutch
piston

SAT215D
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch (C_ont;d)

Qil seal

®, &

O Forward clutch piston

X Oil seal
D-ring
Overrun
clutch piston

1038

SAT140E

D (Coil outer
diameter)

¢ (Length)
SAT138D
Thickness
Facing
Core plate
SAT162D

10. Remove D-rings and oil seals from forward clutch piston and
overrun clutch piston.

INSPECTION
Snap Rings and Spring Retainer
e Check for deformation, fatigue or damage.

NCATO151

NCATO151S01

Forward Clutch and Overrun Clutch Return Springs
Check for deformation or damage.

®
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-346.
e Replace if deformed or fatigued.

Forward Clutch and Overrun Clutch Drive Plates
Check facing for burns, cracks or damage.
Measure thickness of facing.
Thickness of drive plate:
Forward clutch
Standard value: 1.8 mm (0.071 in)
Wear limit: 1.6 mm (0.063 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
if not within wear limit, replace.

NCATO151803
L J
]

AT-292



REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Cluich (Cont'd)

Forward Clutch and Overrun Clutch Dish Plates
e Check for deformation or damage.
e Measure thickness of dish plate. €l
Thickness of dish plate “t”:
/ t Forward clutch: 2.5 mm (0.098 in) [
Overrun clutch: 2.15 mm (0.0846 in)

4 e If deformed or fatigued, replace.

5

SAT163D LG
Forward Clutch Drum .

‘\{ \ e Make sure check balls are not fixed. EE
e Apply compressed air to check ball oil hole from outside of

forward clutch drum. Make sure air leaks past ball.
e Apply compressed air o oil hole from inside of forward clutch [FE
drum. Make sure there is no air leakage.

‘ Check air flows

Check air does not flow
through ball hole. through ball hole.
.
M

SAT213D,

Overrun Clutch Piston
NCATG151806
¢ Make sure check balls are not fixed.
e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air [eakage.
e Apply compressed air to oil hole on return spring side. Make
sure air leaks past ball.

S
Check air flows (G
Check air does not flow through ball hole. R
through ball hole. M SAT212D
CATE) : Apply ATF. 0" 593' ASSEMBLY . . oAz ST
. 1. Install D-rings and cil seals on forward clutch piston and over-
run clutch piston.
e Take care with direction of oil seal. BS

e Apply ATF to both parts.

BT

@’ Forwa&clulch piston
Oil seal '
D-ring
o XU A

verrun
clutch piston SAT208DA

2. Install overrun clutch piston assembly on forward clutch piston §C
while turning it slowly.
e Apply ATF to inner surface of forward clutch piston.

- Forward clutch
piston

SAT215D
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch (Cont'd)

Forward clutch piston

SAT216D

Cut-out in forward
clutch piston

|
i

SAT217D

Spring
N refainer

Return
spring

SAT218D

Kv31103200
(J34285-A
and J34285-87)

AATE85

SAT220D

3. Install forward clutch piston assembly on forward clutch drum
while turning it siowly.
e Apply ATF to inner surface of drum,

4. Align notch in forward clutch piston with groove in forward
clutch drum.

5. Install return spring on piston.
6. Install spring retainer on return springs.

7. Set Tool on spring retainer and install snap ring while com-
pressing return springs.
e Set Tool directly above return springs.

s Do not align snap ring gap with spring retainer stopper.

AT-294



REPAIR FOR COMPONENT PARTS

Forward Clufch and Overrun Clutch (Cont'd)

8. Install drive plates, driven plates, retaining plate and dish plate
for overrun clutch.

Serewdri 9. Install snap ring for overrun clutch. Gl
crewdriver
Snap MA
ring
EM
SAT204D LG
10. Measure clearance between overrun clutch retaining plate and
shap ring. EG

If not within allowabie limit, select proper retaining plate.
Specified clearance:
Standard: 1.0 - 1.4 mm (0.039 - 0.055 in) EE
Allowable limit: 2.0 mm (0.079 in)
Overrun clutch retaining plate:

Refer to SDS, AT-345. GL

MT

e — 11. Install drive plates, driven plates, retaining plate and dish plate
for forward clutch.
— Take care with the order and direction of plates.

12. Install snap ring for forward clutch.

SAT203D

13. Measure clearance between forward clutch retaining plate and Sl

snap ring.
if not within allowable limit, select proper retaining plate.
Specified clearance: BS
Standard: 0.45 - 0.85 mm (0.0177 - 0.0335 in) i
Allowable limit: 1.85 mm (0.0728 in) :
Forward clutch retaining plate: BT
Refer to SDS, AT-345.
[FIA
SAT228D
14. Check operation of forward clutch. 8e ‘

% t Refer to AT-290.
Hole for forward EL

clutch inspection

L

Bearing
retainer

SAT201D

AT-295 1041
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Gverrun Clutch (Cont'd)

Bearing
retainer

Hole for ovarrun
clutch inspection

SAT202D

15. Check operation of overrun clutch.
Refer to. “DISASSEMBLY” in “Forward Clutch and Overrun
Clutch”, AT-290.

AT-296



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Low & Reverse Brake

COMPONENTS
ncarorss (G
SEC. 315 Retaining plate % Driven plate
Snap ring Retaining plate
L Driven pilate MA
ENi
LG
EG
Piston
Oit seal €33 oE
Care)
Dish plate ©L
% : Select proper thickness.
i - . Apply ATF
Drive plate CatED pPly SATABE. JMT
DISASSEMBLY |
R NCATO?154
1. Check operation of low & reverse brake.
a. Apply compressed air to oil hole of transmission case. ‘
b. Check to see that retaining plate moves to snap ring. A
c. if retaining plate does not contact shap ring:
e D-ring might be damaged.
¢ Oil seal might be damaged. Sy
e Fluid might be leaking past piston check ball.
2. Stand transmission case.
: 8T
3. Remove snap ring.
4. Remove drive plates, driven plates, retaining plate from trans-
mission case. BS
BY
il
5. Set Tool on spring retainer and remove snap ring while com- §C
pressing return springs.
s Set Tool directly above return springs.
¢ Do not expand snap ring excessively. EL
6. Remove spring retainer and return springs.
1
AATE87|
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REPAIR FOR COMPONENT PARTS

Ltow & Reverse Brake (Cont'd}

Spring retainer

SAT234D)

reverse brake
D-ring seal piston
SAT/B7G

o Do not remove return springs from spring retainer.

7. Apply comprassed air to oil hole of transmission case while
holding piston.
8. Remove piston from transmission case by turning it.

9. Remove D-ring and oil seal from piston.

INSPECTION rearorss
Low & Reverse Clutch Snap Ring, Spring Retainer and
Return Springs I

¢ Check for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs,
replace them as a set.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Coni'd)

Thickness

Facing

Core plate

SAT162D

e

Oil seal reverse brake

D-ing I QTE X IG) piston

SAT235DA

SAT241D

(J34285-A

and J34285-87)

Low & Reverse Brake Drive Plates

Check facing for burns, cracks or damage.

NCATO755502

o
e Measure thickness of facing.
Thickness of drive plate:

Standard value: 2.0 mm (0.079 in)

Wear limit: 1.8 mm {0.071 in)
e If not within wear limit, replace.
ASSEMBLY o
1. Install D-ring and oil seal on piston.
e Take care with the direction of the oil seal.
s Apply ATF to both parts.
2. Stand transmission case.
3. Install piston assembly on transmission case while turning it

slowly.

e Apply ATF to inner surface of transmission case.
4. Install return springs and spring retainer on piston.
5. Instalt snap ring while compressing return springs.
¢ Set Tool directly above return springs.

AT-299

MA

EM

BR

§T

RS

=1
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)

SAT254E

. ‘-.___‘q‘-l ( '- 7
\g__,/,_ .Retaéﬂng plate
SEA N SATS

AT246D

SAT230D

Install drive plates, driven piates, retaining plates and dished
plates.

Do not align the projections on the two dished plates.
Make sure to put the plates in the correct order and direc-
tion.

Install snap ring.

Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate (front

side).
Specified clearance:
Standard: 1.4 - 1.8 mm {0.055 - 0.071 in)
Allowable limit:
2.8 mm (0.110 in)
Retaining plate:
Refer to SDS, AT-346.

Check operation of low & reverse brake.
Refer to “DISASSEMBLY”, “Low & Reverse Brake”, AT-297.
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and Overrun Clﬁa‘ch Hub
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub al
COMPONENTS
NCATOIS7
SEC. 315 MIA
Forward one—way cluich
\ Thrust washer ® EM
Forward clutch hub L©
Thrust washer Qverrun clutch hub EQ
Rear internal gear B
F
Bearing ® a
3 Gl
® : Apply petroleum felly. T
SATY7S5HA

Su
BR
DISASSEMBLY . _ worrorsa ST
Overrun 1. Remove snap ring from overrun cluich hub. \
elutch hub 2. Remove overrun clutch hub from forward clutch hub.
|
8T
Forward
¢lutch hub
[FA
SAT2490
3. Remove thrust washer from forward clutch hub. 85 |
Thrust :
washer
. EL
i
Forward UX
clutch hub.
SAT250D
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and Overrun Ciuich Hub (Cont'd)

4. Remove forward clutch hub from rear internal gear.

Forward clutch
hub

Rear internal
gear

SAT251D

5. Remove end bearing from rear internal gear.

~-End bearing

Rear internal
gear

SAT252D)

6. Remove thrust washer from rear internal gear.

Thrust washer

Rear
internal
gear

SAT253D)

7. Remove end bearing from forward one-way clutch.

End bearing

Forward
one-way ciutch

Forward clutch
hub

SAT254D

8. Remove one-way clutch from forward clutch hub.

Forward one-way
clutch

Forward clutch
hub

SAT265D

1048 AT-302




REPAIR FOR COMPONENT PARTS

Rear internal Gear, Forward Clutch Hub and Overrun Clutch Hub (Cont'd)

S
Rear internal Forward ” g +

gear

Overrun
clutch hub

clutch hub SAT2560)

SAT257D)

Protrusion
Forward one-way
clutch SAT9TEH
End bearing IE (D)
N Farward
‘ one-way clutch
Forward clutch hub
ER (D) : Apply
petroleum
jelly.
SAT259D

® . Apply

Thrust washer

116

Rear
internal
gear

petroleum jelly.

SAT260D

INSPECTION I
Rear Internal Gear, Forward Clutch Hub and Overrun
CIUtCh HUb NCATDI5950%

¢ Check rubbing surfaces for wear or damage.

Snap Ring, End Bearings and Forward One-way Clutch |
e Check shap ring and end bearings for deformation and dam-
age.

e Check forward one-way clutch for wear and damage.

ASSEMBLY —
1. Install forward one-way ciutch on forward clutch.
o Take care with the direction of forward one-way clutch.

2. Install end bearing on forward one-way clutch.
e Apply petroleum jelly to end bearing.

3. Install thrust washer on rear internal gear.

Apply petroleum jelly to thrust washer.

e Align pawls of thrust washer with holes of rear internal
gear.

AT-303

@l

(A

EM

LG

EC

FE

CL

M

BR

ST

RS

BT

A

@
&

1049



1050

REPAIR FOR COMPONENT PARTS

Rear Internal Gear, Forward Clutch Hub and Qverrun Clutch Hub (Cont'd)

‘End bearing
®

—Rear internal
gear

(P Apply

petroleum jelly. SAT261D)

Rear internal gear

Forward
clutch hub

Unlocked “ DDL’J]> {.ocked

SAT713H

Thrust
washer 08 (D)

Overrun
cluich
hub

KR : Apply

petroleum
jelly.

SAT263D

Rear internal gear

Overrun
clutch
hub

Forward
clutch hub

SAT264D]

SAT248D

4.

Install end bearing on rear internal gear.
Apply petroleum jelly to end bearing.

Install forward clutch hub on rear internal gear.

Check operation of forward one-way clutch.

Hold rear internal gear and turn forward clutch hub, Check
forward clutch hub for correct locking and unlocking
directions.

If not as shown in illustration, check installation direction
of forward one-way clutch.

Install thrust washer and overrun clutch hub.

Apply petroleum jelly to thrust washer.

Align pawls of thrust washer with holes of overrun clutch
hub.

Instail overrun clutch hub on rear internal gear.
Align projections of rear internal gear with holes of over-
run clutch hub.

Install snap ring to groove of rear internal gear.

AT-304



REPAIR FOR COMPONENT PARTS
Outpu't Shaft, Idler Gear, Reduction Pinion Gear and Bearing Retainer
Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer
COMPONENTS

SEC. 314
3 Lock nut Q

[C] 245 - 275 (25.0 - 26.0, 181 - 203) Output shaft

bearing
Idler gear acjusting

Idler gear bearing \A‘“’K/\/'@ shim %

Adjusting shim % @ |
S
o

AN

[ 63 - 67

(6.4 - 6.8, 46 - 49)

Reduction pinion gear

bearing outer race (ATF) !
Reduction
pinion gear bearing 2

Redustion
pinicn gear

0° ;@@
\@(@\@ Out s

utput shaft
Seal ring é:) ®

Thrust needle bearing

r /@ Bearing retainer
e

(2' 16 - 21
(“ @) (1.6 - 2.1, 12 - 15)
/\>> Radial needle bearing M © Nem (kg-m, ft-Ib}
@ Snap ring Q ET® () : Apply pstrolaum jelly.
. — ; Apply ATF.
Seal fing 63 ® Y : Select proper thickness.
Thrust needle bearing
SAT487J
DISASSEMBLY
@}Sam 1. Remove seal rings from output shaft and bearing retainer.

Cutput shaft
retainer

SATE44D

AT-305

@l

MIA
EM
LG
EG
FE
CL

T

]
HA
SC
EL

D)
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REPAIR FOR COMPONENT PARTS

Output Shaft, idler Gear, Reduction Finion Gear and Bearing Retainer (Cont'd)

2. Remove output shaft bearing with screwdrivers.
e Always replace bearing with a new one when removed.
¢ Do not damage output shaft.

SATE45D

3. Remove snap ring from bearing retainer.

SAT646D

4. Remove needle bearing from bearing retainer.

AATS39

5. Remove idler gear bearing inner race from idler gear.

Drift

=)
&y

UK
Na e

SATEABLY

6. Remove idler gear bearing outer race from transmission case.

KV38105450
(J34286)

AAT495

AT-306



REPAIR FOR COMPONENT PARTS

Output Shaft, ldler Gear, Reduction Pinion Gear and Bearing Refainer (Cont'd)

ST30031000
J22912-1)

g
:

AAT538

SPD715

’—-
//% «\

Seal ring

Clearance ﬂ
T

i

Qutput shaft Bearing retainer

SATE52D

7. Press out reduction pinion gear bearing from reduction pinion
gear.

A

8. Remove reduction pinion gear bearing outer race from trans-
mission case. -
EG

INSPECTION N
Output Shaft, Idler Gear and Reduction Pinion Geﬁcrmmsm
e Check shafts for cracks, wear or bending.

e Check gears for wear, chips and cracks. AX |
S
BlR

Bearing woarosssoz 5

e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

e When replacing taper roller bearing, replace outer and E§
inner race as a set.

BT |

A

Seal Ring Clearance I 8C
e Install new seal rings to output shaft.
e Measure clearance between seal ring and ring groove of out- BL
put shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in) G ‘
Allowable limit:
0.25 mm (0.0098 in)
e [f not within allowable limit, replace output shaft.
e Install new seal rings to bearing retainer.

AT-307 1053
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REPAIR FOR COMPONENT PARTS

Qutput Shaft, idler Gear, Reduction Pinion Gear and Bearing Retainer (Cont'd)

{J26092)

@ 5735272000

AATGES

ﬁ AR = e
N TN RS T N

[ 63 - 67 N-m (6.4 - 6.8 kg-m, 46 - 49 ft-Ib)

ST35272000
(J26092)

SAT201D

e Measure clearance between seal ring and ring groove of bear-
ing retainer,
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
e If not within allowable limit, replace bearing rétainer.

ASSEMBLY —
1. Press reduction pinion gear bearing on reduction pinion gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

AT-308



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear and Bearing Retainer {(Cont'd)

5. Press output shaft bearing on output shaft.

STA5321000 @IH

SATO39D LS

6. Press needle bearing on bearing retainer.

SATES8D)

7. Instalt snap ring to bearing retainer.

SATE53D

8. After packing ring grooves with petroleum jelly, carefully install ST
- Seal ring new seal rings on output shaft and bearing retainer. 9

Bearing retatner

Qutput shaft

SATE60D
e Roll paper around seal rings to prevent seal rings from §(
Paper spreading.
Tape
EL

Output shaft Bearing retainer

SAT661D

AT-309 1055
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

Band Servo Piston Assembly
COMPONENTS

NCATO165

CATED : Apply ATF.

Yr : Adjustment is required.

SEC. 315 Lock mit Second servo return spring
[UJ 31 - 36 N-m (3.2 - 3.7 kg-m, 23 - 27 fi-lb) Band servo piston stem
Anchor pin a i
@

Servo pisten retainer

8and servo thrust washer
Band servo piston
D-ring @ CRTED
OD servo return spring
Sprmg retainer
E -ring (B

-

OD servo piston

l/ retainer

O-ring Q CATEY  Snap ring @

OD servo plston

D-ring 9

SAT488J

Screwdriver

@ o=

) f((,(
N \ 3 ffl{, s
23 \ f””’ et
& snaps "WI/’\

-(-3’

SATZ288D

Nylon waste

SAT296D8B

DISASSEMBLY
1.

NCATES

Remove band servo piston snap ring.

2. Apply compressed air to oil hole in transmission case to
remove OD serve piston retainer and band servo piston
assembly.

¢ Hold band servo piston assembly with a rag or nylon
waste.

Nylon waste
SAT280D

3. Apply compressed air to oil hole in OD servo piston retainer to
remove QD servo piston from retainer.

e Hold OD servo piston while applying compressed air.

OD servo
piston

AT-310



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

: Apply ATF.
-ring
OD servo piston
SAT593GB
0D servo
piston retainer @

O-ring (Small diameter}

O-ring
{Large
diameter)
o

Q-ring
(Medium
diameter)

IXACU>

SAT292DA

Servo piston

retainer

Band servo

piston assembly
SAT293D
Spring

retainer

SAT2940]

Band servo
stem

Spring
retainer Band servo
thrust washer
@ Band serve piston
Q\ oD servo

return spring SAT295DA

4. Remove D-ring from OD servo piston.

MA

ERM

LC

5. Remove O-rings from OD servo piston retainer.

6.

7.

8.

Remove band servo piston assembly from servo piston
retainer by pushing it forward.

Place piston stem end on a wooden block. While pushing ST
servo piston spring retainer down, remaove E-ring.

RS

BT

Remove OD servo return spring, band servo thrust washerand §C
band servo piston stem from band servo piston.

AT-311 1057



1058

REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

G-ring

retainer

O-ring

: Apply ATF.

Servo piston {Small diameter) @

(Large diameter) §34

SAT286DA

Band servo piston

Second servo
return spring

D-ring 29
: Apply ATF,
SATE940GA
OD servo return spring i

SAT298DA

D (Coil outer
diameter)

JARAAN

£ (Length}

SAT138D)

Band servo piston

: Apply ATF.

D-ring $39

SAT585GA

9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION

Pistons, Retainers and Piston Stem N
e Check frictional surfaces for abnormal wear or damage.

Return Springs P
o Check for deformation or damage.
e Measure free length and outer diameter.
Band servo inspection standard:
Refer to SDS, AT-353.

ASSE M B LY NCATO168
1. Install D-rings to servo piston retainer.

e Apply ATF to O-rings.
e Pay attention to position of each O-ring.

AT-312



REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont'd)

2. Install band servo piston stem, band servo thrust washer, QD

_Zf:g serve servo return spring and spring retainer to band servo piston.
@
Spring \
retainer Band servo [0
thrust washer
W
Band serve piston =l
Q QD servo
return spring SAT295DA L@
3. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring. e
FE
CLL
Spring
retainer
(i)

SAT3010

4. Install O-rings to servc piston retainer.
Apply ATF to O-rings.
e Pay attention to the positions of the O-rings.

. Q-ring
rseetra‘;r? e':'swn (Small diameter) €24 CATED

Q-ring
(Large diameter} Q CAaTED> Sl
CATE> : Apply ATF. ElE
SAT2960A
5. Install band servo piston assembly to servo piston retainer by S
pushing it inward.
ET
gl
SAT3030
6. Install D-ring to OD servo pistor. S§C
e Apply ATF to D-ring.
'(ATE) : Apply ATF. PRIy 9
EL
=—f‘© 19
-
OD servo piston "o Q:‘ -
SATHI6GB,

AT-313



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

GD servo
piston retainer

XIGY

O-ring (Small diameter)

O-ring
{Large
ciameter)
X

O-ring
(Medium
diameter)

XS

SAT292DA

QD servo
piston retainer

0D servo
piston

SAT306DA

U iy

/_%\\ t pring
/ \y
D

~
1

Apply ATF. Band servo
A v piston assembly

SAT307DA

OD servo
piston assembly

AATEY2

SAT288D

1.

Install O-rings to OD servo piston retainer.
Apply ATF to O-rings.
Pay attention to the positions of the O-rings.

Install OD servo piston to OD servo piston retainer.

Install band servo piston assembly and 2nd servo return spring
to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

. instalt OD servo piston assembly to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

Install band servo piston snap ring to transmission case.

AT-314



REPAIR FOR COMPONENT PARTS

Final Drive

Final Drive

COMPONENTS .
noareiss (]
SEC. 381 [T 74 - 88 Differential side bearing (&TE)
Pinion mate thrus! washer {7.5 - 9.0, 54 - 69) o A
Pinion mate gear\@ Side gear
Pinfon mate shaft thrust washerx
Side gear % EM
Side gear thrust washer*\@@ FO3A /:(‘
/ & R\
Lock pin 8 - LG
= yad ' Differential
@i\% @a side bearing adjusting shim
T ‘ EC
\ Differential case
\ 2 [@) 53 - 68
Difterential side bearing CatTE) \ . & (5.4 - 6.9, 39 - 50) BE
Speedometar drive gear ) A Tk !
{3 : Nem (kg-m, ft-Ib) 2 ) > Final gear
] : Nem (kg-m, in-ib) \../ 9 i 4 )37 -59 CL
. Apply ATF. {0.38 - 0.6, 33.0 - §2.1)
* : Select proper thicknass. Differential case Viscous coupling
SAT145] MT
DISASSEMBLY
K NCATC176
1. Remove final gear. AT
AKX
Sl
ER
SMT6968
2. Press out differential side bearings. ST
RS
BT
RA
SAT3I12D)
8C
EL
Puller
([
SMTE97B
AT-315 1059
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont'd)

SMTE9E8

SAT313D

Kv32101000
(J25689-A)

SATI04D

SAT318D

3. Remove viscous coupling — RE4F03V.

4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft from differential case.
7. Remove pinion mate gears and side gears.

AT-316



REPAIR FOR COMPONENT PARTS
Final Drive {Cont'd)

FO3A INSPECTION
Gear, Washer, Shaft and Case N
o Check mating surfaces of differential case, side gears, pinion H
mate gears and viscous coupling.
o Check washers for wear. MA
B
LG
FO3V
EC
FE
¥ CL
=
SATB65D MT
1 Viscous Coupling — RE4F03V I
[T~ Viscous coupling e Check case for cracks. AT
e e Check silicone oil for leakage.

8U

sl & BR

SMT5088

Bearings
) . nearermses ST
e Make sure bearings roll freely and are free from noise, cracks,

pitting or wear.
e When replacing taper roller bearing, replace outer and S
inner race as a set.

BT
!
&
SPD715 :
ASSEMBLY NCATOT72 §© i
— RE4F03A —
Pinton mate shaft 1. Install side gear and thrust washers in differential case. EL

2. Install pinion mate gears and thrust washers in differential case
while rotating them. |

¢ When inserting, be careful not to damage pinion mate gear [Dj{
washers.

e Apply ATF to any parts. |

SAT318D

AT-317 1061
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont'd)

Dial gauge
KVv38105710

SATS02D

SMT616

Kv32101000
(J25689-A)

SAT904D

SMT711B

SAT313D

o

C.

4,

5.

6.

Measure clearance between side gear and differential case
with washers using the following procedure.
Set Tool and dial indicator on side gear.

Move side gear up and down to measure dial indicator deflec-
tion. Always measure indicator deflection on both side gears.

Clearance between side gear and differential case with
washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

If not within specification adjust clearance by changing thick-
ness of side gear thrust washers.

Side gear thrust washer:
Refer to SDS, AT-347.

Install lock pin.
Make sure that lock pin is flush with case.

Install side gear (viscous coupling side) on differential case
and then instail viscous coupling — RE4F03V.

Install speedometer drive gear on differential case.
Align the projection of speedometer drive gear with the
groove of differential case.

AT-318



REPAIR FOR COMPONENT PARTS
Final Drive (Cont'd}

7. Install final gear and tighten fixing bolts in numerical order.

MA

SAT326D) LG

8. Press on differential side bearings.

Suitable
drift

SMT7008

- RE4F03V ‘—— NCATO1 72502

1. Install side gear and thrust washers in differential case.

2. Install pinion mate gears and thrust washers in differential case
while rotating them.

e When inserting, be careful not to damage pinion mate gear
washers.

e Apply ATF to any parts. S

Pinion mate shaft

3. Measure clearance between side gear and differential case & ST
viscous coupling with washers using the following procedure: |

Differential Case Side N
1} Set Tool and dial indicator on side gear. RIS
2) Move side gear up and down to measure dial indicator deflec-
tion.
Clearance hetween side gear and differential case with =1 ;
washers: 1
0.1 - 0.2 mm (0.004 - 0.008 in) A ‘

3) If not within specification adjust clearance by changing thick-
ness of side gear thrust washer.

Side gear thrust washers for differential case side: 8C
Refer to SDS, AT-347.

KV38107700
(J39027)

EL

1B ‘

SATI03DA

AT-319 1063
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Final Drive (Cont’d)

REPAIR FOR COMPONENT PARTS

thrust washer

Side gear thrust washer

J

I 7
\ Height
gauge
SMT7538
Height
gauge
A Y
Height
gauge
Viscous
ceupling
SMT754B

KV32101000
(J25689-A)

SATH04D

Viscous Coupling Side —

1) Place side gear and thrust washer on pinion mate gears
installed on differential case.

2) Measure dimension X.

¢ Measure dimension X in at least two places.

3) Measure dimension Y.
¢ Measure dimension Y in at least two places.
Clearance between side gear and viscous coupling = X
+Y-2A:0.1-0.2 mm (0.004 - 0.008 in)
A: Height of gauge
4) If not within specification, adjust clearance by changing thick-
ness of side gear thrust washer.
Side gear thrust washers for viscous coupling side:

Refer to SDS, AT-347,

4. Install lock pin.
« Make sure that lock pin is flush with case.

AT-320



REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

5. Install side gear (viscous coupling side) on differential case
and then install viscous coupling — RE4F03V,

SMT711B LG

6. Install speedometer drive gear on differential case.

¢ Align the projection of speedometer drive gear with the EC
groove of differential case.

MT

SAT313D

7. Install final gear and tighten fixing bolts in numerical order. .
AT

SAT3260)

8. Press on differential side bearings. ST

Suitable

drift ﬁ S

SMT700B

AT-321 1065
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Assembly (1)

ASSEMBLY

Revolution
Sensor

SAT311G

ST3B325000 { — )

Drift (Converter housing side) 2
Kv31103000 {J38982) and

AATEIS
Transmission Converter
case sige housing side
p—
v—.l
Qil seal

Qil
seal L_
Qil seal A
REA4F03A REAF03V
SAT489JA
VASS A\
G O
Inside
' Y~
Parking actuator \ \ TN
support @ © Q
[0 20 - 24 N-m

Outside
(2.0-24 kg-% % —
14 - 17 ft-Ib)

SAT328D

Parking shaft

SAT329D

Assembly (1)
1. Install revolution sensor onto transmission case.
Always use new sealing parts.

NCATO173

2. Install differential side cil seals on transmission case and con-
verter housing, so that “A” and “B” are within specifications.

Unit: mm (in)

A B

55 -6.5(0.217 - 0.256) -0.5 tp 0.5 (-0.020 to 0.020)

3. Install parking actuator support to transmission case.
¢ Pay aitention to direction of parking actuator support.

4. Install parking pawl on transmission case and fix it with park-
ing shatft.

AT-322



ASSEMBLY

Assembly (1) (Cont'd}

Parking shaft SPring
SAT330D

5 SATOZ7D)

KV38107700
“T” (J39027)

T’ Wooden

block

AATDAT

5. Install return spring.
(Gl
A
EM
LS
Adjustment (1) —
DIFFERENTIAL SIDE BEARING PRELOAD U = ¢
1. Install differential side bearing ocuter race without adjusting
shim on transmission case.
2. Install differential side bearing outer race on converter housing. FE
eL
T
3. Place final drive assembly an transmission case.
4, Install transmission case on converter housing. Tighten trans-
mission case fixing bolts A and B to the specified torque.
AX
SU
5. Attach dial indicator on differential case at transmission case &7
side. 0
6. Insert Tool into differential side gear from converter housing.
7. Move Tool up and down and measure dial indicator deflection. gg
Differential side bearing preload “T”:
0.04 - 0.09 mm (0.0016 - 0.0035 in) !
8. Select proper thickness of differential side bearing adjusting B \

shim{s) using SDS table as a guids.
Differential side bearing adjusting shim: A
Refer to SDS, AT-348. ‘

AT-323 1067
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ASSEMBLY

Adjustment (1) (Cont'd)

KV38105450
(J34286)

AATATT

KV38107700
{439027)

AAT466

Transmission
case

- Reduction
pinion
gear

SAT332DA

Transmission
case

Reduction
pinion
gear

SAT333DA]

5
AN
SRS

Reduction pinion gearEE:ﬁ\
=

SAT334DA

10
n.

12,

13.

14.

REDUCTION PINION GEAR BEARING PRELOAD

1.

2.

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 fighten
transmission case fixing bolts to the specified torque.

Insert Tool inte differential case 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):
0.49 - 1.08 N-m (5.0 - 11.0 kg-cm, 4.3 - 9.5 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.

NCATO174502

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
AT
A=D-(B+C)
“A”: Distance between the surface of idler gear bear-
ing inner race and the adjusting shim mating surface
of reduction pinion gear.

Measure dimension “B” between the end of reduction pinion
gear and the surface of transmission case.

Measure dimension “B” in at least two places.

AT-324



ASSEMBLY
Adjustment (1} {Cont'd)

c Idler gear bearing

: = -?.l
Stra’.ighteodg_e _-3_: ‘*/' @ \\\
oy SOme=—==

Transmission case.] % | \L S
1

Depth gauge-

Straightedge

SAT336DA

Idler gear

SAT337D)

Reduction
pinion
9%ar |dier gear

e
§T35271000
{J26091)

AATB96

e Measure dimension “C” between the surface of idler gear bear-

ing inner race and the surface of transmission case.
Measure dimension “C” in at least two places.

Measure dimension “D” between the end of reduction pinion
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)

Measure dimension “E” between the end of idler gear and the
idler gear bearing inner race mating surface of idler gear.

Measure dimension “E” in at least two places.

Calculate “T” and select proper thickness of reduction pinion
gear bearing adjusting shim using SDS table as a guide.

T=A-E
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-351.

Install reduction pinion gear and reduction pinion gear bearing
adjusting shim selected in step 2-e on transmission case.

Press idler gear bearing inner race on idler gear.

Press idler gear on reduction pinion gear.

Press idler gear so that idler gear can be locked by park-
ing pawl.

AT-325

WA
B

LG

T
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Adjustment (1) (Cont'd)

ASSEMBLY

[ 245 - 275 Nem
(25 - 28 kg-m, 181 - 203 ft-Ib)

SAT339D

Preload gauge

Idler gear

\\{1:1 - 7.0 kg-cm,
'£0.95 - 6.08 In-Ib)

S W

SAT340DB

| =)

T,

Transmission
case

SAT341D

0] 16 - 21 Nem
(1.6 - 21 kg-m, 12 - 15 ft-b)

SATA38D

6. Tighten idler gear lock nut to the specified torgue.
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:
0.1 -0.7 N-m (1.1 - 7.0 kg-cm, 0.95 - 6.08 in-lb)

OUTPUT SHAFT END PLAY N

e Measure clearance between side cover and the end of the
output shaft bearing.

e Select proper thickness of adjusting shim so that clearance is
within specifications.

1. Install bearing retainer for output shaft.

2. Install cutput shaft thrust needle bearing on bearing retainer.
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Adjustment (1) (Cont'd}

3. Install output shaft on transmission case.

A
ERM
SAT439D LG
4. Measure dimensions “¢,” and “¢,” at side cover and then cal-
culate dimension “A”. 5
s Measure dimension “¢,” and “¢,” in at least two places
“A”: Distance between transmission case fitting surface
and adjusting shim mating surface EE
A = €1 - ‘€2
£,: Height of gauge
GL
B

5. Measure dimensions “¢,” and “¢," and then calculate dimen-
sion “B”. :
Measure “£,” and “£;” in at least two places.

“B”: Distance between the end of output shaft bearing
outer race and the side cover fitting surface of transmis- /A

sion case
B=1{,-46; @
£-: Height of gauge

6. Select proper thickness of adjusting shim so that output shaft &
end play (clearance between side cover and output shaft bear- i
ing) is within specifications.

Output shaft end play (A - B): BS
0-0.5 mm (0 - 0.020 in)

Output shaft end play adjusting shim:
Refer to SDS, AT-352. BT

7. Install adjusting shim on output shaft bearing.

SAT440D

8. Apply locking sealant to transmission case as shown in illus- §C .
tration. l

Locking
sealant

AT-327 1071 |
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Adjustment (1} (Cont'd)

ASSEMBLY

Color of thread
@ : Green
® : Gold

SAT124E

3 Acoly =Y
B3 : ;
® : Apply petroleum jelly. © SAT354D

$! Thrust washer

.

- Forward clutch
assembly

SAT365D

Thrust needle

bearing (3]

SATIE6D

Install side cover on fransmission case.

9.
e Apply locking sealant to the mating surface of transmis-
sion case.
10. Tighten side cover fixing bolts to specified torque.
e Do not mix bolts A and B.
e Always replace bolts A as they are self-sealing bolts.
Assembly (2)
. NCATOI75
1. Remove paper rolled around bearing retainer.
2. Install thrust washer on bearing retainer.
e Apply petroleum jelly to thrust washer.
3. Install forward clutch assembiy.
e Align teeth of low & reverse brake drive plates before
installing.
¢ Make sure that bearing retainer seal rings are not spread.
4. |Install thrust needle bearing on bearing retainer.
e Apply petroleum jelly to thrust bearing.
e Pay attention to direction of thrust needle bearing.
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_ Assembly (2) (Cont'd)

Thrust needle

bearing @

SAT3B7D

Forward
glutch hub

Qverrun
g%\ clutch hub

SAT358D)

Internal gear
assembly

SAT3580

E20

Rear planetary
carrier

B (D) : Apply petroleum jelly.

SAT360D

Rear planetary
carrier

SATO52D)

5. Install thrust needle bearing on rear internal gear.
Apply petroleurn jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

o

¢ ~

LI

o

Hold forward clutch hub and turn overrun clutch hub.
Check overrun clutch hub for directions of lock and unlock.

If not as shown in illustration, check installed direction of for-

ward one-way clutch,

Install rear internal gear assembly.

Align teeth of forward clutch and overrun clutch drive

plate.

Install needle bearing on rear planetary carrier.
Apply petroleum jelly to needle bearing.
Pay attention to direction of needie bearing.

Install rear sun gear on rear planetary carrier.
Pay attention to direction of rear sun gear.

AT-329
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Assembly (2} (Cont'd)

ASSEMBLY

f \ % A
( \ n (]
Rear planetary gear

SAT3B2D

Thrust needle

bearing ®
fFront
l——\ planetary
(i @ ET) carrier
<
Tan : i
EZ ® : Apply petraleur jelly. SAT363D

Low one-way clutch

SAT048D

St

Front planetary carrierd"

El

" Low one-way clutch

7= g

10. Install rear planetary carrier on transmission case.

11. Install thrust needle bearing on front planetary carrier.
e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.

12. Install low one-way clutch to front pianetary carrier by turning
it in the direction of the arrow as shown.

13. While holding front planetary carrier, turn low one-way clutch.
Check low one-way clutch for correct directions of lock and

uniock.

14. Install front planetary carrier assembly on transmission case.

15. Install snap ring with screwdriver.
e Forward clutch and bearings must be correctly installed
for snap ring to fit groove of transmission case.

AT-330



ASSEMBLY

Assembly (2) (Cont'd)

Thrust nesdie 16. Install needle bearing on front sun gear.

bearing EZ! ® e Apply petroleum jelly to needle bearing.

,‘"‘

e Pay attention to direction of needle bearing. Gl

Front MA
sun gear

[E

® : Apply petroleum jelly. SAT367D LC

17. Install front sun gear on front planetary carrier.

Front sun gear

EG
=
oL

M

18. Install needle bearing on front sun gear.
e Apply petroleum jelly to needle bearing.
¢ Pay attention to direction of needie bearing.

AKX
‘. SU
[ 2 %
Front sun gear Zas =2 BR
\\, EER® : Apply petroleum jelly. <™~
19. Install high clutch hub on front sun gear. ST
s [E&S !
High
hub -+
BT
A
SAT370D |
20. Instal! needle bearing on high clutch hub. §C
e Apply petroleum jefly to needle bearing.
o Pay attention to direction of needle bearing. e ‘

)

n

w :
ETR(P) : Apply petroleum jelly. QATA71D

5 %{j | o ‘
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Assembly (2) (Cont'd)

ASSEMBLY

Input shaft
assembly

2o
S,

telutch asseran;f '

SAT373D,

Transmission
case

Reverse clutch
assembly

Qil pump
assembly

Neadie bearing

SAT374D

21. Remove paper rolled around input shatft.
22. Install input shaft assembly.
e Align teeth of high clutch drive plates before installing.

23. Install reverse ciutch assembly.
e Align teeth of reverse clutch drive plates before installing.

Adjustment (2) N
When any parts listed below are replaced, adjust total end play and
reverse clutch end play.

Part name Total end play Re‘;i?ig;mh
Transmission case . .
Qverrun clutch hub . )
Rear internal gear . .
Rear planetary carrier ' .
Rear sun gear . .
Front planetary carrier . .
Front sun gear . .
High clutch hub ' '
High clutch drum . .
Oil pump cover . .
Reverse clutch drum — .

TOTAL END pLAY NCATO1 76501

e Measure clearance between reverse cluich drum and needle
bearing for oil pump cover.

e Select proper thickness of bearing race so that end play is
within specifications.
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ASSEMBLY
Adjustment (2) (Cont'd)

Measure dimensions “K” and “L” and then calculate dimension

Straightedge “J
@l

—

[T
=

/Transr'nission

case

\ Clutch pack
SAT375D

\)M a. Measure dimension “K".
2

Ty
&>

Straightedge
5 W

CL

Transmission case  P2°K T
vl

b. Measure dimension “L".

c. Calculate dimension *J".
“J”: Distance between oil pump fitting surface of trans-
mission case and needle bearing mating surface of high

Depth
gauge

Straightedge

clutch drum AX
J=K-L
Transmission case pack Eﬂ
SAT377D
Bearing 2. Measure d{mensmn M”, . _ ST
race a. Place bearing race and needle bearing on oil pump assembly.
/— Needle bearing
RS
M
Qil pump U
assembly
A
SAT378BD
t Straightedge .ol b. Measurfa dimension “M”. o o §G
S bearing “M”: Distance between transmission case fitting surface
M M Bearing and need_le b_earing on oil pump cover
race “M,”: Indication of gauge EL
Oii pump
assembly
Depth o
gauge L@!A( ‘
: £
ST N
M Straightadge
S
S RSTeTY SAT379D
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Adjustment (2) (Cont'd}

ASSEMBLY

SAT443D

Transmission
case
N

Clutch pack
SAT380D

Clutch pack
Thrust

Transmission case washer
SAT3B1D|
Straightedge ™ j j
Straightedge
A -

|

Thrust

Transmission case
washer

SAT382D

¢. Measure thickness of straightedge “t”.
M - M1— t

3. Adjust total end play “T5".
T;=Jd-M
Total end play “T,":
0.25 - 0.55 mm (0.0098 - 0.0217 in})

e Select proper thickness of bearing race so that total end play
is within specifications.
Bearing races: Refer to SDS, AT-353.

REVERSE CLUTCH END PLAY J—

e Measure clearance between oil pump cover and thrust washer
for reverse clutch drum.

e Select proper thickness of thrust washer so that end play is
within specifications.

1.  Measure dimensions “O” and “P” and then calculate dimension
IINH.

a. Place thrust washer on reverse ciutch drum.
b. Measure dimension “O".
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Adjustment (2} (Cont'd)

¢. Measure dimension “P”.

d. Calculate dimension “N".
“N”: Distance between oil pump fitting surface of trans- Gl
mission case and thrust washer on reverse clutch drum

Straightedge
Depth

N=0-P
MA
S e S
T . Clutch =S
ransmission case K
pac SAT383D LG
2. Measure dimensions “R” and “S” and then calculate dimension
13 t1}
Q.
EC
3 " BE
Qil pump -
assembly @[L
SAT3840 MT
\Straighledge a. Moeasure dimension “R".

Qil pump
assembly

~ U T il

U\ o
K&/% Straightedge BR

& SAT385D
. b. Measure dimension “S”
Straightedge ’
I — g ¢. Calculate dimension “Q¥. ST
% “Q”: Distance between transmission case fitting surface
and thrust washer mating surface RIS
Qil pump Q=R-S
assembly
BT
Straightedge HA |
SAT386D _
3. Adjust reverse clutch end play “T,". &
T,=N-Q
Reverse clutch end play: EL

0.65 - 1.00 mm (0.0256 - 0.0394 in)
e Select proper thickness of thrust washer so that reverse clutch
end play is within specifications. B
Thrust washer: Refer to SDS, AT-353. |
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Assembly (3)

ASSEMBLY

Bearing race

* B @

*  Select praper thickness.
— . H
ER® . Apply petroleum jelly. SATBOD

Thrust washer - % ®

% 2] &f\(

et
i & : Seiect proper thickness. e
ERE :  Apply petroleum jelly. SAT320D

Assembly (3)

w

NCATOI77

Remove reverse cluich assembly and install needle bearing on
high clutch assembly.

Pay attention to direction of needie bearing.

Install reverse clutch assembly.

Install anchor end pin and lock nut on transmission case.

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.

Place bearing race selected in total end play adjustment step
on oil pump cover.
Apply petroleum jelly to bearing race.

Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.
Apply petroleum jelly to thrust washer.

Install oil pump assembly on transmission case.
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Assembly (3) (Cont'd)

8. Tighten oil pump fixing bolts to specified torque.

(A
EM

LG

9. Install O-ring to input shaft.
e Apply ATF to O-ring. EE

FE

10. Adjust brake band.

a. Tighten anchor end pin to specified torque.
Anchor end pin:
®]: 3.9 - 5.9 N-m (0.4 - 0.6 kg-m, 35 - 52 in-Ib) B

— AR SAT394D

b. Back off anchor end pin two and a half turns. o7

c. While holding anchor end pin, tighten lock nut. §C
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Assembly (3) (Cont'd)

ASSEMBLY

SAT030D

Qi tube
SATO33DA

1.5 (0.059) die.
4 {0.16}
Unit: mm {in) B

Locking

SAT4050

11. Apply compressed air to oil holes of transmission case and

check operation of brake band.

Assembly (4)

NCATO178

1. Install final drive assembly on transmission case.

2. Install il tube on converter housing.

B ow

Install O-ring on differential oil port of transmission case.
Install converter housing on transmission case.

e Apply locking sealant to mating surface of converter

housing.
Bolt Length mm (in)
A 32.8 (1.291)
B 40 (1.57)
AT-338
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Assembly (4) (Cont'd)

N-D accumulator
piston

Servo release
accumulator pisten

Contact
surface

SAT406DA

N-D accumulator
piston

Servo release NS
accumulator
piston

@QO

CATED : Apply ATF. QTF
8 SAT407DA
Return
spring N-D

£ apcumulator
= piston @
; Servo release Return £ J
. SR
i aceumulator  spring ==
— e

RS

SAT022D

5.
a.

b.

C.

6.

Install accumulator piston.

Check contact surface of accumulator piston for damage.

Install O-rings on accumulator piston.

Apply ATF to O-rings.
Accumulator pistonh O-rings:
Refer to SDS, AT-353.

Install accumulator pistons and return springs on transmission

case.

Apply ATF to inner surface of transmission case.

Return springs:
Refer to SDS, AT-353.

Install lip seals for band servo oil holes on transmission case.

Apply petroleum jelly to lip seals.

AT-339

MA
EM
LG
EE®
FE
cL
MT |
E3
AX
SU
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ASSEMBLY

Assembly (4) (Cont'd)

7. Install control valve assembly.
a. Insert manual valve into control valve assembly.
e Apply ATF to manual valve.

% Manual valve
SATO17D)
b. Pass solencid harness through transmission case and install
terminal body on transmission case by pushing it.
\\ Stopper fing c. Install stopper ring to terminal body.
—=
S

[
Termir}a[%J {il

/(" boay AATZ61A

d. Tighten bolts A, B and C.
®:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib})
Bolt length, number and location

Bolt symbol A B c
Bolt length “¢" 40,0 mm | 33.0 mm | 43.5 mm
@EEEJ 2 (1.575in) | (1.289 in) | (1.713 in)
Number of bolts 5 6 2

AAT260A

8. Install oil pan.
a. Attach magnet to oil pan.

SAT418D
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ASSEMBLY

Assembly (4} {Coni'd)

SAT023J8

Set manual shaft to

Cil
charging
pipe

Washer
Qil cooler
tube
SATHB6H
SAT428DA

o 0o}

a

S oe o

10.

Install new oil pan gasket on transmission case.

Install oil pan on transmission case.

Always replace oil pan bolts as they are self-sealing bolts. Gl
Tighten the four bolts in a criss-cross pattern to prevent

dislocation of gasket.
Tighten drain plug to specified torque.

install PNP switch.
Set manual shaft in “P” position.

Temporarily install PNP switch on manual shaft.

Move selector lever to “N” position.

Use a 4 mm (0.157 in) pin for this adjustment.
Insert the pin straight into the manual shaft adjustment hale.
Rotate PNP switch until the pin can aiso be inserted straight

into hole in PNP switch.
Tighten PNP switch fixing bolts.

Remove pin from adjustment hole after adjusting PNP switch.

Install oil charging pipe and oil coaler tube to transmission

case.

. Install torque converter.

Pour ATF into torque converter.

Approximately 1 liter (1-1/8 US qt, 7/8 Imp gt} of fluid is

required for a new torque converter.

When reusing old torque converter, add the same amount

of fluid as was drained.

AT-341
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Assembly (4) (Cont'd)

ASSEMBLY

Torgque
converter

SAT430D

1086

b. Install torque converter while aligning notches of torque con-
verter with notches of oil pump.

¢. Measure distance “A” to check that torque converter is in
proper position.
Distance “A™:
15.9 mm (0.626 in) or more
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

General Specifications

NCATO179

Engine SR20DE
Automatic transaxle model RE4F03A RE4FQ3V
Automatic transaxle assembty Model code number 36X17 36X18
1st 2.861
2nd 1.662
3rd 1.000
Transaxle gear ratio
4th 0.697
Reverse 2.310
Final drive 3.827

Recommended fluid

Nissan Matic “D” (Continental U.S. and Alaska) or Genuine Nissan Automatic Trans-
mission Fluid (Canadaj™1

Fluid capacity

7.0¢ (7-3/8 US qt, 5-1/8 Imp qt)

*1: Refer to MA section {“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS"}.

Shift Schedule
VEHICLE SPEED WHEN SHIFTING GEARS

NCATD1580

NCATZ180501

: g Vehicle speed km/h (MPH)
Throttle position Sh;ﬂ pat
em D, D, D, Dy D, - D, D.—~ 0, Dy— D D, — Dy To— 1,
&1 - 59 97 - 105 153 - 161 1493 - 157 a7 - 95 45 - B3 51 - 59
Full throttle Comfort | a5 a7y | (60-65 | (@5-100) | (@3-98) | (54-59) | @8-33) | @2-37)
29 - 37 56 - 64 125 -133 76 - 84 42 - 50 5-13 51 -59
H
alf throttle Comfort | yo om | (as-40) | (a-83) | (a7-s2) | (26-31) 3-8 (32 - 37)
VEHICLE SPEED WHEN PERFORMING LOCK-UP i
Vehicle speed km/h {(MPH)
Throttle opening OD switch Shift pattern
Lock-up ON Lock-up OFF
ON (D) Comfort 108 - 118 (67 - 72} 53 - 67 (87 - 42)
2/8
OFF (D) Cornfort 86 - 84 (53 - 58) 83-91 (52 - 57)
Stall Revolution
NCATO187
Engine Stall revolution
{(SR20DE) 1,900 - 2,200
Line Pressure
NCATO182
Engine speed Line pressure kPa (kg/cm?, psi)
rpm R position D position 2 position 1 position
idle 853 (8.7, 124) 500 (5.1, 73) 500 (5.1, 73) 500 {5.1, 73)
Stall 1,785 (18.2, 259) 1,147 (11.7, 186} 1,147 (1.7, 166) 1,147 (1.7, 168)

AT-343
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SERVICE DATA AND SPECIFICATIONS (SDS)

Control Valves

Control Valves

. NCATO183
CONTROL VALVE AND PLUG RETURN SPRINGS
Unit: mm (in)
Parts Part No. Free fength Outer diameter
18 [ Pilot valve spring 31742-80X14 36.0 (1.417) 8.1 (0.319;
14 | 1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 (0.2786)
21 | 1-2 accumulalor piston spring 31742-33X03 48.8 (1.921) 19.8 (0.780)
25 | tst reducing valve spring 31742-80X05 27.0 (1.063) 7.0 (0.276}
Upper body
2 | Qverrun clutch reducing vaive spring 31742-80X06 37.5{1.476) 7.0 (0.276)
7 | Torque converter relief valve spring 31742-33X00 31.0 {1.220) 8.9 {0.350)
10 | Torque converter ¢lutch control valve 31742-80X17 39.5 (1.555) 11.0 (0.433)
— | Oil cooler refief valve spring 31872-31X00 17.0 {0.669) 8.0 (0.315)
32 | Plug spring 31742-80X11 17.0 (0.669) 10.7 {0.421)
16 | Pressure regutafor vaive spring 31742-80%13 45.0 (1.772) 15.0 (0.591)
21 | Owerrun cluich control valve spring 31762-80X00 21,7 (0.854) 7.0 (0.276)
25 | Accumulator contral valve spring 31742.80X02 22.0 {0.866) 6.5 (0.256)
Lower body
30 | Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 {0.276}
2 Shift valve B spring 31762-80X00C 21.7 (0.854) 7.0 (0.276)
7 31742-41X15 30.5{1.201) 9.8 {0.386)
Pressure madifier valve spring
11 31742-80X16 32.0 (1.260) 6.9 (0.272)
Clutch and Brakes caroms
REVERSE CLUTCH
NCATOT84801
Number of drive plates 2
Number of driven plates 2
Standard 2.0 {0.079)
Drive plate thickness mm (in}
Allowabile limit 1.8 (0.071}

Standard 0.5-0.8 (0.020 - 0.031)
Clearance mm (in)
Allewable limit 1.2 (0.047)
Thickness mm (in) Part number
4.4 (0.173) 31537-31X00
Thickness of retaining plates 4.6 (0.181) 31537-31X01
4.8 {0.189} 31537-31X02
5.0 (0.197) 31537-31X03
5.2 (0.205) 31537-31X04
HIGH CLUTCH
NCATO184502
Number 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

1.4 - 1.8 (0.085 - 0.071}

Clearance mm (in)
Allowable [imit

2.6 (0.102)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Clutch and Brakes (Cont'd)

Thickness mm (in) Part number
3.6 (0.142) 31537-32X12 &l
3.8 (0.150) 31537-32X00
. - 4.0 (0.157) 31537-32X01
Thickness of retaining plates 4.2 {0.165) 31537-32X02 .
4.4 (0.173) 31537-32X03 WA
4.6 (0.181) 31537-32X04
4.8 (0.189) 31537-32X05
5.0 (0.197) 31537-32X06 EM}
FORWARD CLUTCH
NCATD184503 .
- : LG
Number of drive plates 5
Number of driven plates 5 E@
Standard 1.8 (0.071)
Crive plate thickness mm (in}
Allowable limit 1.6 (0.063) FE
Standard 0.45 - 0.85 (0.0177 - 0.0338)
Clearance mm {in)
Allpwable limit 1.85 (0.0728) @ﬂ:
Thickness mm (in) Part number
3.6 (0.142} 31537-31X860 R
. i 3.8 (0.150) 31537-31X61 BT
Thickness of retaining plate 4.0 (0.157) 31537-31X62
4.2 (0.165} 31537-31X63
4.4 (0.173) 31537-31X64
4.6 {0.181) 31537-31X65
OVERRUN CLUTCH
NCATO184504 M
Number of drive plates 3
Number of driven plates 4 gﬂ_ﬂ
Standard 1.6 (0.063}
Drive plate thickness mm (in) _
Allowable limit 1.4 {0.055) B[R
Standard 1.0 - 1.4 {0.039 - 0.055)
Clearance mm (in}
Allowable limit 2.0 {0.079) S
Thickness mm (in) Part number
3.6 (0.142) 31567-32X79 E}S
Thickness of retaining plate 3.8 (0.150) 31567-32X80
4.0 (0.157) 31567-31X81
4.2 {0.165) 31567-31X82 BT
4.4 (0.173) 31567-31X83 E)
A
§C
EL
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SERVICE DATA AND SPECIFICATIONS (SDS)

Clutch and Brakes (Cont'd)

LOW & REVERSE BRAKE

NCATO184505

Number of drive plates 5
MNumber of driven plates 5
Standard 2.0 (0.079)
Drive plate thickness mm (in)
Allowable limit 1.8 (0.071)

Standard

1.4 - 1.8 (0.055 - 0.071)

Clearance mm (in}

Allowable limit 2.8(0.11Q)
Thigkness mm: (in) Part number
3.6 (0.142) 31667-31X18
. . 3.8 (0.150) 31667-31X17
Thickness of retaining plate 4.0 (0.157) 31667-31X18
4.2 (0.165} 31667-31X19
4.4 (0173) 31667-31X20
4.6 {0.181) 31667-31X21
BRAKE BAND
NCATO184506
Anchar end pin tightening torque 3.9-58 N-m (0.4 - 0.6 kg-m, 35 - 52 in-lb)
Number of retumning revelutions for anchor end pin 2.540.125
Lock nut tightening torque 31 - 38 N-m (3.2 - 3.7 kg-m, 23 - 27 fi-lb}
Clutch and Brake Return Springs
NCATO185
Unit: mm (in})
Parts Free length Quiter diameter Part humber
Outer 26.6 {1.047) 10.6 (0.417) 31505-31X02
Forward clutch (Overrun ciutch) (18 pcs)
Inner 26.3 (1.035) 7.7 (0.303) 31505-31X063
Reverse clutch {16 pes) 18.6 (0.732) 8.0 (0.315) 31505-31X00
High clutch (12 pes) 19.7 (0.776) 11.1 (0.437) 31505-31X01
Low reverse brake (20 pcs) 25.1 (0,988} 7.6 (0.299) 31505-31X04
Oil Pump
NCATDI88
Qil pump side clearance mm {in) 0.02 - 0.04 (0.0008 - 0.0016)
Inner gear
Thickness mm (in) Parl number
9.99 - 10.00 (0.3933 - 0.3937) 31346-31X00
9.98 - 9.99 (0.3929 - 0.3933) 31346-31X01
9.97 - 9.98 (0.3925 - 0.3929) 31346-31X02
Thickness of inner gears and outer gears
Quter gear
Thickness mm (in) Part number
9.99 - 10.00 {0.3933 - 0.3937) 31347-31X00
9.98 - 3.99 (0.3929 - 0.3933) 31347-31X01
9.97 - 9.98 (0.3925 - 0.3929) 31347-31X02
Clearance between ol pump hous- | Standard 0.08 - 0.15 (0.0031 - 0.0059)
ing and outer gear mm (in) Allowable fimit 0.15 (0.0059)
Oil pump cover seal fing clearance | Standard 0.1 - 0.25 (0.0039 - 0.0098)
mm {in) Allowable limit 0.25 (0.0098)



SERVICE DATA AND SPECIFICATIONS (SDS)

Input Shaft
Input Shaft
. NCATO187
Unit: mm {in}
Standard 0.08 - 0.23 (0.0031 - 0.0091)
Input shaft seal ring clearance
Allowable limit 0.23 (0.0081)
Planetary Carrier
. NCATo188
Unit: mm (in}
Clearance between planetary carrier and pin- Standard 0.15 - 0.70 (0.0059 - 0.0276)
on washer Allowable fimit 0.80 (0.0315)
Final Drive
. NCATOT82

DIFFERENTIAL SIDE GEAR CLEARANCE

NCATD189501

Clearance between side gear and differential case with washer

0.1 - 0.2 mm {0.004 - 0.008 in)

DIFFERENTIAL SIDE GEAR THRUST WASHERS (FOR RE4F03A}

NCATO185502

Thickness mm (in)

Part number

0.75 - 0.80 (0.0295 - 0.0315)
0.80 - 0.85 (0.0315 - 0.0335)
0.85 - 0.90 (0.0335 - 0.0354)
0.90 - 0.95 (0.0354 - 0.0374)
0.95 - 1.00 (0.0374 - 0.0394)

38424-D2111
38424-D2112
38424-D2113
38424-D2114
38424-D2115

DIFFERENTIAL SIDE GEAR THRUST WASHER (FOR RE4F03V)

NCATO189507

Location

Differential case side

Thickness mm (in}

Part number

0.75 - 0.80 (0.0295 - 0.0315)
0.80 - 0.B5 (0.0315 - 0.0335)
0.85 - 0.90 (0.0335 - 0.0354)
0.90 - 0.95 (0.0354 - 0.0374)
0.95 - 1.00 (0.0374 - 0.0394)

38424-D2111
38424-D2t12
38424-D2113
38424-D2114
38424-D2115

Location

Viscous coupling side

Thickness mm {in)

Part number

0.70 - 0.75 (0.0276 - 0.0295)
0.75 - 0.80 {0.0295 - 0.0315)
0.80 - 0.85 (0.0315 - 0,0335)
0.85 - 0.90 {0.0335 - 0.0354)
0.90 - 0.95 (0.0354 - 0.0374)
0.95 - 1.00 (0.0374 - 0.0394)
1.00 - 1.05 (0.0394 - 0.0413)
1.05 - 1.10 (0.0413 - 0.0433)
1.10 - 1.15 (C.0433 - 0.0453)
1.15 - 1.20 (0.0453 - 0.0472)
1.20 - 1.25 (0.0472 - 0.0492)
1.25 - 1.30 {0.0492 - 0.0512)
1.30 - 1.35 {0.0512 - (0.0531)

38424-D2110
38424-D2111
38424-D2112
38424-D2113
38424-D2114
38424-D2115
38424-02116
38424-02117
3g424-D2118
38424-D2119
38424-D2120
38424.D2121
38424-D2122

BEARING PRELOAD

NCATG189503

Differential side bearing preload “T"

0.04 - 0.0 mm (0.0016 - 0.0035 in)

TURNING TORQUE

NCATG7895D4

Turning torgue of final drive assembly

.49 - 1.08 N-m (5.0 - 11.0 kg-cm, 4.3 - 9.5 in-Ib)

AT-347
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SERVICE DATA AND SPECIFICATIONS (SDS)

Final Drive (Cont'd)

DIFFERENTIAL SIDE BEARING ADJUSTING SHIMS (FOR RE4F03A)

NCATO189508

Thickness mm (in)

Part number

0.40 (0.0157)

31499-21X07

0.44 (0.0173) 31499-21X08
0.48 (0.0189) 31499-21X09
0.52 (0.0205) 31499-21X10
0.56 (0.0220) 31499-21X11
0.60 (0.0236) 31499-21X12
0.64 (0.0252) 31499-21X13
0.68 (0.0268) 31499-21X14
0.72 (0.0283) 31499-21X15
0.76 (0.0299) 31499-21X16
0.80 (0.0315) 31499-21X17
0.84 (0.0331) 31499-21X18
0.88 (0.0348) 31499-21X19
0.92 (0.0362) 31409-21X20
1.44 (0.0567) 31499-21X21

DIFFERENTIAL SIDE BEARING ADJUSTING SHIMS (FOR RE4F03V)

NCATO183508

Thickness mm (in)

Part number

0.28 (0.0110)
0.32 (0.0126)
0.36 (0.0142)
0,40 (0.0157)
0.44 (0.0173)
0.48 (0.0189)
0.52 {0.0205)
0.56 {0.0220)
0.80 {0.0235)
0.64 {0.0252)
0.68 (0.0268)
0.72 (0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0351)
0.88 (0.0346)
0.92 {0.0362)
0.96 (0.0378)
1.44 (0.0567)

31439-31X00
31439-31X01
31439-31X02
31439-31X03
31433-31X04
31439-31X05
31439-31X06
31438-31X07
31439-31X08
31438-31X09
31439-31X10
31439-31X11

31438-31X12
31439-31X13
31439-31X14
31439-31X15
31439-31X16
31438-31X17
31439-31X18
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SERVICE DATA AND SPECIFICATIONS (SDS)

Final Drive (Cont'd)

TABLE FOR SELECTING DIFFERENTIAL SIDE BEARING ADJUSTING SHIMS (FOR

RE4F03A)

. NCATo180506
Unit: mm (in)

Dial indicator deflection

Suitable shim{s)

0.31 - 0.35 (0.0122 - 0.0138)
0.35 - 0,39 (0.0138 - 0.0154)
0.39 - 0.43 {0.0154 - 0.0169)
0.43 - 0.47 {0.0169 - 0.0185)
0.47 - 0.51 (0.0185 - 0.0201)
0.51 - 0.55 (0.0201 - 0.0217)
0.55 - 0.59 (0.0217 - 0.0232)
0.59 - 0.63 (0.0232 - 0.0248)
0.63 - 0.67 (0.024E - (.0264)
0.67 - 0.71 (0.0264 - 0.0280)
0.71 - 0.75 {0.02B0 - 0.0295)
0.75 - 0.79 (0.0295 - 0.0311)
0.79 - 0.83 (0.0311 - 0.0327)
0.83 - 0.87 (0.0327 - 0.0343)
0.57 - 0.91 {0.0343 - 0.0358)
0.91 - 0.95 (0.0358 - 0.0374)
0.95 - 0.99 (0.0374 - 0.0390)
0.99 - 1.03 (0.0390 - 0.0408)
1.03 - 1.07 (0.0406 - 0.0421)
1.07 - 1.11 (0.0421 - 0.0437)
1.11 - 1.15 (0.0437 - 0.0453)
1.15 - 1.19 {0.0453 - 0.0469)
1.19 - 1.23 {0.0469 - 0.0484)
1.23 - 1,27 {0.0484 - 0.0500)
1.27 - 1.31 (0.050G - 0.0516)
1.31 - 1.35 (0.0516 - 0.0531)
1.35 - 1.39 (0.0531 - 0.0547)
1.39 - 1.43 (0.0647 - 0.0563)
1.43 - 1.47 (0.0563 - 0.0579)
1.47 - 1.51 (0.0579 - 0.0594)
1.51 - 1.55 {0.0534 - 0.0610)
1.55 - 1.59 (0.0610 - 0.0628)
1.59 - 1.63 (0.0626 - 0.0642)
1.63 - 1.87 (0.0642 - 0.0657)
1.67 - 1.71 (0.0857 - 0.0673)
1.71 - 1.75 (0.0673 - 0.0685)
1.75 - 1.79 (0.0689 - 0.0705)
1.79 - 1.83 (0.0705 - 0.0720)
1.83 - 1.87 {0.0720 - 0.0736)
1.87 - 1.91 (0.0736 - 0.0752)
1.91 - 1.95 (0.0752 - 0.0768)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 (0.0205)

0.56 (0.0220)

0.60 (0.0236)

0.64 {0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.76 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)
0.48 (0.0189) + 0.48 (0.0189)
0.48 (0.0189) + 0.52 (0.0205)
0.52 (0.0205) + 0.52 (0.0205)
0.52 (0.0205) + 0.56 (0.0220)
0.56 {0.0220) + 0.56 {0.0220)
0.56 (0.0220) + 0.60 (0.0236)
0.60 (0.0236) + 0.60 (0.0236)
0.60 (0.0236) + 0.64 (0.0252)
0.64 (0.0252) + 0.64 (0.0252)
0.64 (0.0252) + 0.68 {0.0268)
0.68 (0.0268) + C.68 (0.0268)
0.68 (0.0258) + 0.72 (0.0283)

1.44 (0.0567)
0.72 (0.0283) + 0.76 (0.0299)
0.78 (0.0299) + 0.76 (0.0299)
0.76 (0.0299) + 0.80 (0.0315)
0.80 (0.0315) + 0.80 {0.0315)
0.80 (0.0315) + 0.84 (0.0331)
0.84 (0.0331) + 0.84 {0.0331)
0.84 (0.0331) + 0.88 {0.0346}
0.88 (0.0346) + 0.88 (0.0346)
0.88 (0.0346) + 0.92 (0.0362)
0.92 (0.0362) + 0.92 (0.0362)
0.92 (0.0362) + 0.96 (0.0378)
0.96 (0.0378) + 0.96 (0.0378)
0.52 (0.0205) + 1.44 (0.0567)
0.56 (0.0220) + 1.44 {0.0567)
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Final Drive (Cont'd)

SERVICE DATA AND SPECIFICATIONS (SDs)

TABLE FOR SELECTING DIFFERENTIAL SIDE BEARING ADJUSTING SHIMS (FOR

RE4F03V)

. NCATO139309
Unit: mm (in)

Oial indicator deflection

Suitable shim(s}

0.19 - 0.23 (0.0075 - 0.0091)
.23 - 0.27 (0.0091 - 0.0108)
0.27 - 0.31 (0.0106 - 0.0122)
0.21 - 0.35 (0.0122 - 0.0138)
0.35 - 0.39 (0.0138 - 0.0154)
0.39 - 0.43 (0.0154 - 0.0169)
0.43 - 0.47 {0.0169 - 0.0185)
0.47 - 0.51 {0.0185 - 0.0201)
0.51 - 0.55 {0.0201 - 0.0217)
0.55 - 0.59 (0.0217 - 0.0232)
0.59 - 0.63 (0.0232 - 0.0248)
0.63 - D.67 {0.0248 - 0.0264)
0.67 - 0.71 (0.0284 - 0.0280)
0.71 - 0.75 (0.0280 - 0.0295)
0.75 - (.79 (0.0295 - 0.0311)
0.79 - 0.83 (0.0311 - 0.0327)
0.83 - 0.87 {0.0327 - 0.0343)
0.87 - 0.91 (0.0343 - 0.0358)
0.91 - 0.95 (0.0358 - 0.0374)
0.95 - 0.99 (0.0374 - 0.0380)
0.99 - 1.03 {0.0390 - 0.04086)
1,03 - 1.07 (0.0406 - 0.0421)
1.07 - 1.11 (0.0421 - 0.0437)
1,11 - 1.15 (0.0437 - 0.0453)
1.15 - 1.19 {0.0453 - 0.0489)
1.19 - 1.23 (0.0469 - 0.0484)
1.23 - 1.27 (0.0484 - 0.0500)
1.27 - 1.31 {0.0500 - 0.0516)
1.31 - 1,35 (0.0516 - 0.0531)
1.35 - 1.39 (0.0531 - 0.0547)
1,39 - 1.43 (0.0547 - 0.0563}
1.43 - 1.47 {0.0563 - 0.0579)
1.47 - 1.51 {0.0579 - 0.05394)
1.51 - 1.55 (0.0584 - 0.0810)
1.55 - 1.59 {0.0610 - 0.0626)
1.59 - 1.63 (0.0626 - 0.0642)
1.63 - 1,67 (0.0642 - 0.0657)
1,67 - 1.71 {0.0657 - D.0673)
1.71 - 1.75 {0.0673 - 0.0688)
1.75 - 1.79 (0.0688 - 0.0705}
1.79 - 1.83 (0.0705 - 0.0720)
1.83 - 1.87 {0.0720 - 0.0736)
1.87 - 1.91 {0.0736 - 0.0752)
1.91 - 1.65 {0.0752 - 0.0758)

0.28 (0.0110)

0.32 (0.0126)

0.36 (0.0142)

0.40 (0.0157)

0.44 (0.0173)

0.48 (0.0189)

0.52 {0.0205)

0.56 {0.0220)

0.60 (0.0238)

0.64 (0.0252)

0.68 (0.0268)

0.72 (0.0283)

0.75 (0.0299)

0.80 (0.0315)

0.84 (0.0331)

0.88 (0.0346)

0.92 (0.0362)
0.48 (0.01889) + 0.48 (0.0189)
0.48 (0.0189) + 0.52 (0.0205)
0.52 {0.0205) + .52 (0.0205)
0.52 (0.0205) + 0.56 {0.0220)
0.56 (0.0220) + 0.56 (0.0220)
0.56 (0.0220) + 0.60 (0.0236)
0.60 (0.0236) + 0.60 {0.0236)
0.60 (0.0236) + 0.64 {0.0252)
0.64 (0.0252) + 0.64 (0.0252)
0.54 (0.0252) + 0.68 (0.0268)
0.68 (0.0268) + 0.68 {0.0268)
0.68 (0.0268) + 0.72 (0.0283)

1.44 (0.0567)
0.72 (0.0283) + 0.76 (0.0299)
0.76 (0.0299) + 0.76 (0.0299)
0.76 (0.0299) + 0.80 (0.0315)
0.80 (0.0315) + 0.80 (0.0315)
0.80 (0.0315) + 0.84 (0.0331)
0.84 (0.0331) + 0.84 (0.0331)
0.84 {0.0331) + 0.B8 (0.0346)
0.88 (0.0346) + 0.68 {0.0346)
0.88 (0.0346) + 0.92 (0.0362)
0.92 {0.0362) + 0.92 (0.0362)
0.92 (0.0362) + 0.96 (0.0378)
0.96 (0.0378) + 0.96 (0.0378)
0.52 (0.0205) + 1.44 (0.0567)
0.56 (0.0220) + 1.44 {0.0587)

BEARING PRELOAD

Reduction Pinion Gear

NCATO180

NCATO150501

Reduction pinion gear bearing preload

0.05 mm (0.0020 in)

TURNING TOR

QUE

NCATO180562

Turning torque of reduction pinion gear

0.1-07 N-m{1.1-7.0kg-cm, 0.95 - 8.08 in-Ib}
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SERVICE DATA AND SPECIFICATIONS (SDS)

Reduction Pinion Gear (Cont'd}

REDUCTION PINION GEAR BEARING ADJUSTING SHIMS R
Thickness mm (in} Part number @,U

1.74 (0.0685) 31438-31X16

1.78 (0.0701) 31438-31X17

1.82 (0.0717) 31438-31X18 LA,

1.86 (0.0732) 31438-31X19

1.90 {0.0748) 31438-31X20

1,92 {0.0756) 31439-31X60 EM

1.94 (0.0764) 31438-31X21 :

1,86 (0.0772) 31439-31X61

1.98 (0.0780) 31438-31X22

2.00 (0.0787) 31439-31X62 LG

2.02 (0.0795) 31438-31X23

2.04 (0.0803) 31439-31X63

2.06 (0.0811) 31438-31X24 .

2.08 (0.0819) 31439-31X64 E

2.10 (0.0827) 31438-31X60

2.42 (0.0835) 31439-31X65

2.14 {0.0843) 31438-31X61 EE

2.16 (0.0850) 31439-31X66

2.18 (0.0858) 31438-31X62

2.20 (0.0866) 31439-31X67

2.22 {0.0874) 31438-31X63 GL

2.24 (0.0882) 31439-31X68

2.26 (0.0890) 31438-31X64

2.28 (0.0898) 31439-31X69 MT

2.30 (0.0906) 31438-31X65

2.34 (0.0921) 31438-31X66

2.38 (0.0937) 31438-31X67

2.42 (0.0953) 31438-31X68

2.46 (0.0969) 31438-31X69

2.50 (0.0984) 31438-31X70

2.54 (0.1000) 31438-31X71 AX

2.58 (0.1016) 31438-31X72

2.62 {0.1031) 31438-31X73

2.66 (0.1047) 31438-31X74 sU
B
ST
BiS
3T

|

HA
§G
EL
D)4
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SERVICE DATA AND SPECIFICATIONS (SDS)

Reduction Pinfon Gear (Cont'd)

TABLE FOR SELECTING REDUCTION PINION GEAR BEARING ADJUSTING SHIM S

Unit: mm (in)

Dimensicn “T”

Suitable shim(s)

1.77 - 1.81 (0.0697 - 0.0713)
1.81 - 1.85 (0.0713 - 0.0728)
1.85 - 1.89 (0.0728 - 0.0744)
1.89 - 1.93 (0.0744 - 0.0760)
1.93 - 1.96 (0.0760 - 0.0772)
1.96 - 1.98 (0.0772 - 0.0780)
1.98 - 2.00 (0.0780 - 0.0787)
2.00 - 2.02 (0.0787 - 0.0795)
2.02 - 2.04 (0.0795 - 0.0803)
2.04 - 2.06 (0.0803 - 0.0811)
2.06 - 2.08 (0.0811 - 0.0819)
2.08 - 2.10 (0.0819 - 0.0827)
2.10 - 2.12 (0.0827 - 0.0835)
2.12 - 2.14 (0.0835 - 0.0843)
2.14 - 2,16 (0.0843 - 0.0859)
2.16 - 2.18 (0.0850 - 0.0858)
2.18 - 2.20 (0.0858 - 0.0866)
2.20 - 2.22 {0.0866 - 0.0874}
2.22 - 2.24 (0.0874 - 0.0888)
2.24 - 2.26 (0.0882 - 0.0890)
£.26 - 2.28 (0.0890 - 0.0898)
2.28 - 2.30 (0.0898 - 0.0906)
2.30 - 2.32 (0.0906 - 0.0913)
232 - 2.34 (0.0913 - 0.0921)
2.34 - 2,37 (0.0921 - 0.0933)
2.37 - 2.41 (0.0933 - 0.0949)
2.41 - 2.45 (0.0949 - 0.0965}
2.45 - 2.43 (0.0965 - 0.0980)
2.49 - 2,53 (0.0980 - 0.0996)
2.53 - 2.57 (0.0996 - 0.1012)
2.57 - 261 (0.1012 - 0.1028)
2,61 - 2,65 (0.1028 - 0,1043)
2.85 - 2.60 (0.1043 - 0.1059)
2.69 - 2,73 (0.1059 - 0.1075)

1.74 (0.0685)
1.78 (0.0701)
1.82 (0.0717)
1,86 (0.0732)
1.8C {0.0748)
1.82 (0.0758)
1.94 (0.0764)
1.96 (0.0772)
1.98 (0.0780)
2.00 {0.0787)
2.02 {0.0795)
2.04 (0.0803)
2.06 (0.0811)
2,08 (0.0819)
2.10 {0.0827)
2.12 (0.0835)
2.14 (D.0843)
2.16 {0.0850)
2.18 (0.0858)
2.20 (0.0866)
2.22 (0.0874)
2.24 (0.0882)
2.26 {0.0890)
2,28 (0.0898)
2.30 (0.0906)
2.34 (0.0921)
2.38 (0.0937)
2.42 {0.0053)
2.46 {0.0969)
2.50 (0.0984)
2.54 (0.1000)
2.58 (0.1016)
2.62 (0.1031)
2.66 {0,1047)

Output Shaft
SEAL RING CLEARANCE

NCATO197

i NCATOIQI.SOI
Unit: mm {in})

Standard

0.10 - 0.25 {(0.0039 - 0.0098)

QOutput shaft seal ring clearance

Allowabie limit

0.25 (0.0068)

END PLAY

NCATD181502

Output shaft end play

0- 0.5 mm {0 - 0.020 in)

OUTPUT SHAFT END PLAY ADJUSTING SHIMS

NCATOI191803

Thickness mm (in}

Part number

0.58 {0.0220)
0.96 (0.0378)
1.38 (0.0535)

31438-31X46
31438-31X47
31438-31X48

Bearing Retainer
SEAL RING CLEARANCE

NCATO182

. NCATOT92507
Unit; mm (in)

Standard

0.10 - 0.25 (0.0038 - 0.0098)

Bearing retainer seal ring clearance
Allowable limit

0.25 (0.0098)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Total End Play

Total End Play

NCATG193

Total end play “Ty’ 0.25 - 0.55 mm {0.0098 - 0.0217 in) Gh
BEARING RACE FOR ADJUSTING TOTAL END PLAY
NCATO193501 [MLA
Thickness mm (in) Part number
0.6 (0.024) 31435-31X01 S
0.8 (0.031) 31435-31X02 EM
1.0 (0.039) 31435-31X03
1.2 (0.047) 31435-31%04
1.4 (0.055) 31435-31X05 e
1.6 {0.063) 31435-31X08
1.8 (0.071) 31435-31X07
2.0 {0.079) 31435-31X08
EG
Reverse Clutch End Play
NCATGT94
0.65 - 1.00 mm {0.0256 - 0.0394 in}) FE

Reverse clutch end play “T,”

THRUST WASHERS FOR ADJUSTING REVERSE CLUTCH END PLAY

NCATO194501 @ﬂ:

Thickness mm (in)

Part number

0.65 {0.0258) 31508-31X10 h\\‘mr
0.80 {0.0315) 31508-31X11
0.95 (0.0374) 31508-31X12
1.10 (0.0433) 31508-31X13
1.25 (0.0492) 31508-31X14 AT
1.40 (0.0551} 31508-31X15
Accumulator AX
NCATOTESE
O-RING
Unit: tm (in)
' SU
Accumulalor Diameter (Small) Part number Diameter (Large) Part number
Servo release accumulator 26.8 (1.059) 31526-41X03 44.2 (1.740) 31526-41X02 BR
N-D accumulator 34.6 (1.362) 31526-31X08 39.4 {1.651) 31672-21X00
RETURN SPRING 8T
. NCATO195502
Unit: mm {in}
Accumulator Free length QOuter diameter Part number IPSS
Outer 52.5 (2.067) 21.1 (0.831) 31605-33X02
Servo release accumulator spring
Inner 52.0 (2.047) 13.1 (0.516) 31605-33X03 Eii
N-D agcumulater spring 45.0 {1.772) 27.8 {1.087) 31605-33X01
A
f
Band Servo A
NCATO198
RETURN SPRING
NCATG196501
Unit: mm (in) S@
Return spring Free length Outer diameter Part number
2nd servo return spring 32.5 (1.280) 25.9 (1.020) 31605-31X00 5L
CD servo return spring 31.0 (1.220) 21.7 {0.854) 31605-31X01
. )
Removal and Installation ot |
. NCATO157
Unit: mm (in}
Distance between end of converter housing and torque converter 15.9 {(0.5826) or more .
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