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TROUBLE DIAGNOSIS — INDEX

Alphabstical & P No. Index for DTC

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC .
DTC
ltems
(CONSULT screen terms) ECM*1 CONSULT Reference page
GST2
A/T 1ST GR FNCTN 1103 PO731 AT-106
A/T 2ND GR FNCTN 1104 PO732 AT-112
&/T 3BD GAR FNCTN 1105 P0O733 AT-118
AT 4TH GR FNCTN 1106 PO734 AT-124
A/T TCC S/ FNCTN 1107 PO744 AT-137
ATF TEMP SEN/CIRC 1208 PO710 AT-92
ENGINE SPEED SIG 1207 PO725 AT-102
L/PRESS SOL/CIRC 1205 P0O745 AT-144
O/R CLTCH SOL/CIRC 1203 P1760 AT-167
PNP SW/CIRC 1101 PQ705 AT-87
SFT SOL A/CIRC™3 1108 PO750 AT-150
SFT SOL B/CIRC*2 1201 PO755 AT-1565
TCC SOLENOID/CIRC 1204 PO740 AT-132
TP SEN/CIRC A/T*3 1206 P1705 AT-160
VEH SPD SEN/CIR AT*4 1102 PO720 AT-97

“1: In Diagnostic Test Mode [ {Self-diagneostic results), these numbers are controlled by NISSAN.

*2: These numbers are prescrived 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 &L
DTC
CONSULT ECM1 (CONSULIT!esr:rZen terms) Reference page WA

GS8T*2
P0705 1101 PNP SW/CIRC AT-87 EM
PO710 1208 ATF TEMP SEN/CIRC AT-92
PQ720 1102 VEH SPD SEN/CIR AT*4 AT-97 LG
P0O725 1207 ENGINE SPEED SIG AT-102
PO731 1103 AT 1ST GR FNCTN AT-106 EG
P0O732 1104 A/T 2ND GR FNCTN AT-112
P0733 1105 A/T 3RD GR FNCTN AT-118 IFEe
PO734 1106 AT 4TH GR FNCTN AT-124
PO740 1204 TCC SOLENOID/CIRC AT-132 GL
P0744 1107 AT TCC 5/V FNCTN AT-137 .
P0O745 1205 L/PRESS SCL/CIRC AT-144 M
PQ750 1108 SFT SOL A/CIRC*3 AT-150
PO755 1201 SFT 50L B/CIRC*3 AT-155
P1705 1206 TP SEN/CIRC A/T*3 AT-160 TE
P1760 1203 O/R CLTCH SOL/CIRC AT-167

*1: In Diagnostic Test Mode |l {Self-diagnostic results}, these numbers are conirolléd by NISSAN. El)

*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 “Revclution sensor signal” and the “Vehicle speed sensor signat” meet the fail-safe condition at Ay

the same time.

AT-3
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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” o

The supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain types of
collision. The SRS system composition which is available to NISSAN MODEL PATHFINDER is as follows:
e For a frontal collision
The Supplemental Restraint System consists of driver air bag module (iocated in the center of the steer-
ing wheel), front passenger air bag module (located on the instrument panel on passenger side), seat belt
pre-tensioners, a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.
o [or a side coliision
The Supplemental Restraint System consists of side air bag module (located in the outer side of front seat),
satellite sensor, diagnosis sensor unit (one of components of air bags for a frontal collision), wiring harness,
warning lamp (one of components of 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 Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the RS section.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. Spiral cable and wiring harnesses (except “SEAT BELT PRE-TENSIONER") cov-
ered with yellow insulation either just before the harness connectors or for the complete harness
are related to the SRS.

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

NAATOOO2

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:

e 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 to an open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

e 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
D)

NAATOS03
e Before connecting or disconnecting the TCM harness
connector, turn ignition switch “OFF” and disconnect
negative battery terminal. Failure to do so may damage
the TCM, Because battery voltage is applied to TCM even

if ignition switch is turned off.

SEF288H

AT-4



PRECAUTIONS

Precautions (Cont'd)

e When connecting or disconnecting pin connectors into or @]
from TCM, take care not to damage pin terminals (bend or

break).
Make sure that there are not any bends or breaks on TCM i3

pin terminal, when connecting pin connectors.

ER
ol UL L
‘U @
Bend Break
SEF201H
e " e Before replacing TCM, perform TCM input/output signal @
Perform TCM in- inspection and make sure whether TCM functions prop-
put/output signal
inspection before erly or not. (See page AT-81.) EE
replacement.
OLD ONE L

S S

e o ’
15% E% WIT

/

MEFO40DA
e After performing each TROUBLE DIAGNOSIS, perform
“DTC (Diagnostic Trouble Code) CONFIRMATION PROCE-
\ ‘ / DURE". TE
\ The DTC should not be displayed in the “DTC CONFIRMA-
SERVICE TION PROCEDURE” if the repair is completed.
== ENGINE ™™ PO

A~ SOON_ |
VA N

SATIB4 SU

» Before proceeding with disassembly, thoroughly clean the out-
side of the transmission. It is important to prevent the internal
parts from becoming contaminated by dirt or other foreign mat- BR
ter.

e Disassembly should be done in a clean work area. ST

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

tion of the transmission. BS
e Place disassembled parts in order for easier and proper
assembly.

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

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

e It is very important to perform functional tests whenever they
are indicated. 8¢

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

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

Precautions {Cont'd)

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

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

e Replace ATF cooler if excessive foreign material is found in oil
pan or clogging strainer. Refer to “ATF COOLER SERVICE"
(Refer to AT-7).

e After overhaul, refill the transmission with new ATF.

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

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

Service Notice or Precautions
NAATO004

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

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

customer may complain of sluggish or poor acceleration.

When the ignition key is turned “ON” following Fail-Safe operation, O/D OFF indicator lamp blinks for about
8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE (No Teols)”, refer to AT-44.)

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-53).

The SELF-DIAGNOSIS resuits will be as follows:

The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revoiution sensor.
During the next SELF-DIAGNQOSIS, performed after checking the sensor, no damages will be indicated.

TORQUE CONVERTER SERVICE

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

Converter hub is scored or damaged.

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

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 rofler 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:

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

AT-6

NAATOO04504
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PRECAUTIONS

Service Notice or Precautions {Cont'd)

The threads in one or more of the converter bolt holes are damaged.
Transmission failure did not display evidence of damaged or worn internal paris, stee! particles or clutch

[ ]
plate lining material in unit and inside the fiuid filter.

e 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 o

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

solvent and compressed air.
OBD-Il SELF-DIAGNOSIS NAATOO045

A/T self-diagnosis is performed by the TCM in combination with the ECM. The resuits can be read through
the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer to the table on
AT-36 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

memoties.
Always perform the procedure “HOW TO ERASE DTC” on AT-33 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

A/T 1st, 2nd, 3rd, or 4th gear function

A/T TCC S/V function (lock-up)

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

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

Wiring Diagrams and Trouble Diagnosis

NAATOOOS

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

NAATOO0E

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

Tool number
(Kent-Mgore No.)
Tool name

Description

ST2505501
{J34301-C)

Oil pressure gauge set
1 8725051001

( - )
Qil pressure gauge
2 §T25052000

( - )
Hose

3 8725053000

( - )
Joint pipe

4 5T25054000

( - )

Measuring line pressure

Adapter

5 §T25055000

( — )

Adapter

§T07870000 Disassembling and assembling A/T
(J37068) a: 182 mm (7.17 in)

Transmission case stand

b: 282 mm (11.10 in)
¢: 230 mm (9.06 in}
d: 100 mm (3.94 in}

NT421
KV31102100 Checking cne-way clutch in torque converter
{(J37065)
Torque converter one-
way clutch check tool
NT098
S5T25850000 Removing ail pump assembly
(J25721-A) a: 179 mm (7.05 in)
Sliding hammer b: 70 mm (2.76 in)
c: 40 mm (1.57 in)} dia.
d: M12 x 1.75P
NT422
Kv31102400 Removing and installing clutch return springs
(J34285 and J34285-87) a: 320 mm (12.60 in}
Clutch spring compres- b: 174 mm (6.85 in)
sor
NT423

AT-8
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Special Service Tools (Cont'd)

Tool number
(Kent-Moore No.) Description
Tool name
ST33200000 Installing oil pump housing oif seal Installing rear
(J26082) oil seal
Drift a: 60 mm (2.36 in) dia.
b: 44.5 mm (1.752 in) dia.

NTOS1
(J34291) Selecting oil pump cover bearing race and oil
Shim setting gauge set pump thrust washer

NT101

AT-9
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A/T Electrical Parts Location

OVERALL SYSTEM

AJ/T Electrical Parts Location

NAATOOO7

!“?.-'1 £ 23,
Dropping

resistor \

T AW G
e position

-~ i
« Throttl

Ao .0
Throttle position sensor AT duct
harness connector /

G/D OFF indicatar lamp

PNP switch

Qverdrive con

NN

witch
lrol}s,. IlC/}-—

PNP sw

) ll
TAT solenoid valve

& .-harness connector
T ham:

Transter X
A P harnes
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OVERALL SYSTEM

Cross-sectional View

NAATOOG

Cross-sectional View
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OVERALL SYSTEM

Hydrauiic Controf Circuit
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Shiff Mechanism

OVERALL SYSTEM

Shift Mechanism

The automatic transmission uses compact, dual planetary gear systems to improve power-transmission
efficiency, simplify construction and reduce weight.
It also employs an optimum shift control and superwide gear ratios. They improve starting performance and
acceleration during medium and high-speed operation.

Two one-way clutches are also employed: one is used for the forward clutch and the other for the low clutch.
These one-way clutches, combined with four accumulators, reduce shifting shock to a minimum.

NAATOO12

CONSTRUCTION
NAATO072501
@ PO ® ? )
_‘L Y p
1
I yi
Al - ] TR A
© LL E
\ v, r
T Fay
1 / / J
@ _lnlm =] | K
%ﬂh AT nlmn gL
N ® @O @ ® @ D @ @ SATS00!
1. Torque converter clutch piston 9. Front sun gear 17. Forward ong-way clutch
2. Torque converter 10. Front internal gear 18. Overrun clutch
3. Oil pump 11. Front planetary carrier 19. Low one-way cluich
4. Input shaft 12. Rear sun gear 20. Low & reverse brake
5, Brake band 13. Rear pinion gear 21. Parking paw!
6. Reverse cluich 14. Rear internal gear 22. Parking gear
7. High clutch 15. Rear planetary carrier 23, Output shaft
8. Front pinion gear 16. Forward cluich
FUNCTION OF CLUTCH AND BRAKE
NAATOD12802
Clutch and brake components Abbr. Function
Reverse clutch 6 R/C To transmit input power to front sun gear 9.
High clutch 7 H/C To transmit input power to front planstary carrier 11.
Forward clutch 16 F/C To connect front planetary carrier 11 with forward one-way
clutch 17.
Overrun clutch 18 o/C To connect front planetary carrier 11 with rear internal gear 14.
Brake band &6 B/B To lock front sun gear 9.
Forward one-way clutch 17 FIO.C When forward clutch 16 is engaged, to stop rear intemal gear
14 from rotating in opposite direction against engine revolution.
Low one-way clutch 19 L/0.C To stop front planetary carrier 11 from rotating in opposite direc-
tion against engine revolution.
Low & reverse brake 20 L&RB To lock front planetary carrier 11,

AT-14



OVERALL SYSTEM

Shift Mechanism (Conid)

CLUTCH AND BAND CHART

NAATOGI2503
For-
Band servo Low
. . . For- Over- ward Low &
ShlI:OF:IOSI- R;V ?;‘:’]e }?'?r;] ward run one (:vge- reverse | Lock-up| Remarks
! AU Giuteh | clutch | 2nd 3rd 4th -way Y | brake
apply [release | apply | on | ClUICN
P PARK
POSITION
REVERSE
R Q Q POSITION
N NEUTRAL
POSITION
1st O | "D B B
Automatic
2nd O 1A O B shift
D*4
* * * 1e2e 83
3rd O O 1A 2C B 50 o
4th O C *3C o O
1st O O B B Automatic
2 shift
2nd O O O B 1e2
Locks (held
1st B B
1 © © O stationary) in
1st speed
2nd e O O B ] 2

*1: Operates when overdrive control switch is being set in “OFF” position.
*2: Qil pressure is applied to both 2nd “apply” side and 3rd “release” side of band setvo piston. However, brake band does not contract {35
because oil pressure area on the “release” side is greater than that on the “apply” side.
*3: Oil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.

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

*&: Operates when overdrive control switch is “OFF”.

() : Operates.

A: Operates when throtile opening is less than 3/16, activating engine brake.
B: Operates during “progressive” acceleration.
C: Operates but does not affect power transmission.
D: Operates when throttle opening is less than 3/16, but does not affect engine brake.

AT-15
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OVERALL SYSTEM
Shift Mechanism (Cont'd)

!::(),,WER -‘I:R”ANSMI_SSION =NAATO012504
N” and “P” Positions T
e “N” position
No control members operate. Power from the input shaft is not transmitted to the output shaft since the
clutch does not operate.
e “P" position
Similar to the “N” position, no control members operate. The parking pawi interconnected with the select
lever engages with the parking gear to mechanically hold the output shaft so that the power train is locked.

Qutput shaft

Input shaft

B Lack (Held stationary)
SATO39J

746 AT-16



OVERALL SYSTEM

Shift Mechanism (Cont'd)}

[14 ” H H
1,” Position aroorzsos i
Forward clutch As overrun clutch engages, rear intemal gear is locked by the operation of low and
Forward one-way clutch reverse brake. (A8,
Ovetrun clutch This is different from that of D, and 2,.
Low and reverse brake
Engine brake Overrun clutch always engages, therafore engine brake can be obtained when decelerat- EW
ing.
LG
Front planetary gear Rear planetary gear
EC
FE
Low & reverse brake GlL
Forward clutch
QOverrun clutch
(¥}

Forward

L one-way 14’@/1‘
clutch
‘ Rear = TF
planetary carrier
PO

iy | =8 s o
@ Qutput shaft Eﬁi

W
Input shaft A Rear sun gear A
. » ST
& Locked (held stationary) T3 Pinion
RS
Power flow Input shaft
& :
Rear sun gear T
Rear planetary gear = Oulpul shaft [H]A
SAT100J g(@
ElL
1B
747
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Shift Mechanism (Cont'd)

OVERALL SYSTEM

“D,” and “2,” Positions

=NAATOG 1250402

Forward one-way clutch
Forward clutch
Low one-way cluich

Rear internal gear is locked to rofate counterclockwise because of the functioning of
these three clutches. (Start-up at D)

Overrun clutch
engagement conditions
(Engine brake)

D.: Overdrive control switch in “OFF"
Throttle opening iess than 3116
2,: Throttle opening less than 3/16
At D, and 2, positions, engine brake is not activated due to free turning of low one-way
clutch.

Rear planetary gear

Held to turn clockwise

Forward one-way clutch Low one-way cluich

B
@
i)

11 Transmission of
Forward | ' driving force A—B

™ Transmission of
Il driving power B-~C

— Forward
ong-way
clutch

Input shaft

Power flow

one-way
" clutch
Rear planetary
carrier

my |[E
/_Almf ! l Qutput shaft
% § s
™ Rear pinion gear >

el
Rear sun gear

] Pinion

m Locked {(held stationary)

Input shaft

&

Rear sun gear

4

Rear pinion gear

&

Rear planetary carrier —>» Dutput shaft

SATO96J
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OVERALL SYSTEM

Shift Mechanism (Cont'd)

“D,”, “2,” and “1,” Positions

=NAATOO1250203

Forward clutch
Forward one-way clutch
Brake band

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

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

Overrun cluich
engagement conditions

D,: Overdrive control switch in “OFF”

Throttie opening less than 3/16
2.: Throttle opening less than 3/16
1,: Always engaged

Front planatary gear

Rear planetary gear

Forward ons-way clutch Low one-way clutch

i1 Transmission of driving

HER B—
Forward clutch!1 o °® A

Front planet_a_[x‘ H_H\l

Rear internal gear

7= hﬂj_%]/ [
| Forward

o
]
>
pa
M
H
M
s
carrier T, Kl 3] one-way
"
Front £ . clutch
. pinion Rear pinicn
gear gear

Power flow

Input shaft

BT Locked {held staticnary)

Qutput shaft

THT

Rear sun gear

34 Pinion

Divided force (speed increase)

tnput shatt l'_"—m{} Rear sun gear

Front internal ggar — > {}.

Rear planetary cariler
C> Qutput shaft

Frent internal gear

L

Front planetary carrier

&

1 Rear internal gear

SATO97J
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Shift Mechanism (Cont'd)}

OVERALL SYSTEM

“D,” Position

=NAATGO 1250404

High clutch
Forward ciutch
Forward one-way clutch

Input power is transmitled 1o front planetary carrier through high ciutch. And front plan-
etary carrier is connected to rear internal gear by operation of forward clutch and forward

one-way clutch.
This rear internat gear rotation and another input (the rear sun gear) accompany rear

planetary carrier to turn at the same speed.

Overrun clutch
engagement conditions

D5: Overdrive control switch in "OFF”
Throttie opening less than 3/16

Front pltanetary gear

—-—-—\

’ Rear internal gear
=5 P

Highlcl utch
Forward
Front ‘ j L .
planetary ﬂ?ﬂ Z—l 17 Olntf-:ray -
carrisr HC e”a':
. Z planetary
carrier

Rear planetary gear

Forward one-way clutch Low one-way clutch

)
I
b

Wl

Input shaft W

Power flow

,‘);

m Locked (held stationary)

- ~

7 A
= Ml;‘r%uv—l_—'—] Output shaft
N

Pinion

Input shaft

¥
High clutch
Front planetary carrier
Rear sun gear
Forward clutch

&

Forward ons-way clutch

Rear internal gear
L

<
Rear planetary carrier => Output shaft

SATO98J

750
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OVERALL SYSTEM

Shift Mechanism (Cont'd)

“D,” (OD) Position

=NAATOO1250405

High clutch Input power is transmitted to front carrier through high clutch.
Brake band This front planetary carrier turns around the sun gear which is fixed by brake band and A
Forward clutch makes front internal gear {output} turn faster.
(Daes not affect power transmission)
Engine brake At D, position, there is no one-way clutch in the power transmission line and engine ]
brake can be obtained when decelerating.
LG
Frant planetary gear Rear planetary gear
Forward one-way chlutch Low one-way clutch E©
’-___‘B
X
7] Turns freely at all o
E{Times (Rotating CL
: ‘. speed A > B)
i h
d JL

! MT

Front <Fr I ,
planetary
. carrier planetary TF
carrier
L ' l BD
A% «@\v
SU
Input shaft \;ﬂ-;g Output shafl Eﬁﬁ
BRS388] Locked (held stationary) ST
Power flow Input shaft —=> Front intarnal gear B
High clutch Rear planetary carrier
0 a BT
Front planetary carrier Output shaft
44 A
Front pinion gear
=
SAT093J @@;
EL
10X
751
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Shift Mechanism (Cont'd)

OVERALL SYSTEM

“R” Position

=NAATOO0 1280407

Reverse clutch
Low and reverse hrake

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

internal gear in the opposite direction.

Engine brake

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

Front planetary gear

Reverse

clutch \ /_U_U_U_

Rear planetary gear

i

Operation (Does not affect
power transmission)
Transmissicn of driving
force: A =B

Low & reverse ,

!
b
|
|
) - ;
Front internal gear . @ ‘L

[
1
’ LY

(5

U

Rear
planetary

__J Ll carrigr

Power flow

N
Input shaft

V—

|
\
o || P A

sun gear-

Output shaft

m Locked (held stationary} Pinion

Input shaft

&

Reverse clutch

&

Front pinion gear @ Frant sun gear

b

Frort internat gear l:,J> Output shaft

SAT101J

AT-22



OVERALL SYSTEM

Control System

OUTLINE

The automatic transmission senses vehicle operating conditions through various

Control System

the optimum shift position and reduces shifting and lock-up shocks.

=NAATOO013

NAATDO13501

sensors. It always controls A

SENSCRS

PNP switch

Throttle position sensor

Closed throttle position switch
Wide open throttle position switch
Engine speed signal

AJT fluid temperature sensor
Revoiution sensor

Vehicle speed sensor

Overdrive control switch

ASCD control unit

TCM

Shift control

Line pressure control

Lock-up control

Overrun clutch control

Timing control

Fail-safe control
Seif-diagnosis

CONSULT communication line
Duet-EU control

ACTUATORS
ER

Shift solenoid vaive A

Shift solenoid valve B L@
Overrun clutch solenocid valve

Torgue converter clulch sole-

noid valve E@
Line pressure solenoid valve

Q/D OFF indicator lamp

FE

CONTROL SYSTEM

NAATO013502 ﬁ"L

Y
Ny

Engine

AT

MT

Line pressure solenoid
vialve

PNP
switch

Cicsed throttle

[Revoic

Revoluti
Terque converter clutch - -
salenoid valve Dropping resistor

position switch

Wide open throttle
position switch

[ ]
|

Throttle position
sensor

Engine speed

Qverrun clutch solencid
valve

Shift salencid valve A

Shift solenoid valve B

t

TCM

Throttle opening

ECM -

O/D OFF indicator
lamp

ASCD
cantrol unit
TF
{A/T fluid temperature sensor
FD
on sensor
Overdrive control switch
| | AX
SU
[5R
ST

_l Vehicle speed sensor

SATO68JA
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OVERALL SYSTEM

Control System (Cont'd)

TCM FUNCTION
=NAAT001 2503
The function of the TCM is to:
e Receive input signals sent from various switches and sensors.
e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.
e Send required output signals to the respective solenoids.

INPUT/OUTPUT SIGNAL OF TCM N
Sensors and solenoid valves Function
PNP switch Detects select lever position and sends a signal to TCM.
Throttle position sensor Detects throttle valve position and sends a signal to TCM.
Closed throttle position switch Detects throttle valve's fully-closed position and sends a signal to TCM.

Detects a throttle valve position of greater than 1/2 of full throttle and sends

Wide open throttle position switch a signal to TCM.

Engine speed signal From ECM.
Input AT 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.

; Used as an auxiliary vehicle speed sensor. Sends a signal when revolution
Vehicle speed sensor ) . .
sensor {installed on transmission) malfunctions.

Overdrive control switch _Srér;/(r:is a signal, which prohibits a shift to “D,” (overdrive) position, to the

Sends the cruise signal and “D,” (overdrive) cancellation signal from ASCD

ASCD control unit control unit to TCM.

Shift solenoid vaive A/B ﬁsﬁc_}_s(.)ﬂnftmg point suited tc driving conditicns in relation to a signal sent

Regulates (or decreases) line pressure suited to driving conditions in rela-

Line pressure solenoid val . .
P old vaive tion to a signal sent from TCM.

Output Torque converter clutch solenoid Regulates {or decreases) lock-up pressure suited to driving conditions in
valve relation to a signal sent from TCM.

Controls an “engine brake” effect suited to driving conditions in relation 1o a

Overrun clutch solenci e .
olenoid valv signal sent from TCM.

O/D OFF indicator lamp Shows TCM faults, when A/T control compoenents malfunction.

Control Mechanism

LINE PRESSURE CONTROL .
TCM has the various line pressure contro! characteristics to meet
the driving conditions.

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

Hydraulic pressure on the ciutch and brake is electronicaily con-
trolled through the line pressure solenoid valve to accommodate
engine torque. This results in smoath shift operation.

NAATO180

AT-24



OVERALL SYSTEM

Contro! Mechanism (Cont'd)

Normal Control wirosaosonss G
p———— The line pressure to throttle opening characteristics is set for suit-
position .
T able clutch operation.
! BA
° g “pr, 2,
‘g "é' posifich EM
£
gg
5& LG
Throttle opening —»
SATC03J
Back-up Control (Engine brake) ar Ee
R h ” R .. . TGIB8050102
D "2" or *1* position ' If the selector lever is shifted to “2" position while driving in D, (OD)
I ) or D, great driving force is applied to the clutch inside the trans- =g
_ mission. Clutch operating pressure (line pressure) must be
3 increased to deal with this driving force.
- D, 2" or “1"
5 NE position CL
£,
e T
Vehicle speed —»
SATO04J
No shifting During Shift Change | NAATO18050703
T ________ The line pressure is temporarily reduced corresponding to a
r change in engine torque when shifting gears (that is, when the shift TF
@ solenoid valve is switched for clutch operation) to reduce shifting
g o shock. _
g g When shifting PD
&I [ {1-% 2 shift)
5€ RX
Throttle opening —»
SATO05J §5U
At Low Fluid Temperature
. . R o . NAATOT 8050104
e Fluid viscosity and frictional characteristics of the cluich facing BB
change with fluid temperature. Clutch engaging or band-con-
tacting pressure is compensated for, according to fluid
temperature, to stabilize shifting quality. ST
B
BT
Line pressure e The line pressure is reduced below 60°C (140°F) to prevent
(under normal conditions) shifting shock due to low viscosity of automatic transmission  HA
T -l fluid when temperature is low.
'E Line pressure corrected 0
2 o« (at low temperalure)
£3 EL
¢ o
5¢€
Throttle opening —» H@X
SATOD6J

AT-25 755



OVERALL SYSTEM

Control Mechanism {Cont'd)

10°C (14°F e Line pressure is increased to a maximum irrespective of the
10C (4°R) 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
5 temperature.
® Ef Normal temperature
g2
zs
Throttle epening —s
SATOO7J
SHIFT CONTROL N

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

Control of Shift Solenoid Valves A and B P

Pil i i
tot pressure TCM The TCM activates shift solenoid valves A and B according to sig-
nals from the throttle position sensor and revolution sensor to

% l select the optimum gear position on the basis of the shift schedule
mermorized in the TCM.

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

[Relation between shift solenoid valves A and B and gear positions]

To shift valve

% Drain
Shift solencid valve =
SATO08J
Gear position
Shift solenoid valve
Dy, 24, 14 Oz 25 12 B, b, {0OD) N-P
A ON (Closed) OFF {Open} OFF (Open) ON (Closed) ON (Closed})
ON (Closed) ON (Closed) OFF (Open) OFF (Open) ON (Closed)

Control of Shift Valves A and B

Activated state

MNAATO 18650202

Inactivated state

- Shift valve A

Pilot Pilot
Ilprassurs| TCM pressure | TCM
il ﬁH—Ji
= x -
Drain — Shift solenoid valve A OFF Shift solenoid valve A ON SATO047J

70 AT-26



OVERALL SYSTEM

Control Mechanism (Cont'd)

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

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

LOCK-UP CONTROL ]
. . . MAATO180503

The torgue converter clutch piston in the torque converter is locked

to eliminate torque converter siip to increase power transmission

efficiency. The solenoid valve is controlled by an ON-OFF duty |6

signal sent from the TCM. The signal is converted to oil pressure

signal which controls the torque converter clutch piston.

Conditions for Lock-up Operation -
When vehicle is driven in 4th gear position, vehicle speed and
throttle opening are detected. If the detected values fall within the g5
lock-up zone memotrized in the TCM, lock-up is performed.

BC=S

EC

Overdrive control switch ON OFF €L
Selector lever “D" position
Gear position D, Dy WIT
Vehicle speed sensor More than set valueg
Throttle position sensor Less than set opening
Closed throttle position switch OFF
AT fluid temperature sensor More than 40°C {104°F) TE
PO
AX
S
Pilot Torque Converter Clutch Solenoid Valve Control
pressure NAATO18050302
Fifler TCM The torque converter clutch solenoid valve is controlled by the BR
7/ 7 . TCM. The plunger closes the drain circuit during the “OFF” period,
/ unger and opens the circuit during the “ON” period. If the percentage of
/ e OFF-time increases in one cycle, the pilot pressure drain time is &T
A (e2 oFF reduced and pilot pressure remains high.
T:_—:ar o'~ The torque converter clutch piston is designed to slip to adjust the
que [ i - i - 5}
converter clutr e N ratio of ON-OFF, thereby reducing lock-up shock. BS

control valve %

W Drain 10¥due converter o7

clutch sclenoid
valve SATO10)

OFF-time INCREASING

High
{ i . [FA
] Amount of drain DECREASING

%’ o i J,

2 § |Lock-up ! Pilot pressure HIGH G

5 £ |released i Lock-up 1

55 | =0 anpies Lock-up RELEASING

o=

o ES
v [
Low L
Highe— Torgue converter clutch — u |ow
solenoid valve off-time ratio (%) H@X
SATO11J
757
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Controf Mechanism (Cont'd)

OVERALL SYSTEM

Torque Converter Clutch Control Valve Operation,

Torgue converter
clutch piston
Torque converter Z=3
Converter
oil pressurg|

Chamber A
Chamber B

Torque converter clutch

control plug -
;|

Te oil cooler -

I Filot pressure

ILock-up released

Qil pump

Torque converter
clutch solenoid
valve

Lock-up applied

Qil pump

Torque converter
clutch piston

Ly Chamber B
‘Tarque converter
== Converter

OTRNNA NN
b |

‘ -3

Torque converter clu
control plug "

55

oy

To ofl cooler -

= clutch saolenoid valve
SAT048J

- [-LI-— Torque converter

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 converter clutch piston
release side). Accordingly, the torque converter clutch piston
remains unlocked.

Lock-up Applied

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

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE

CONTROL) MNAATH BOS04
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

NAATOT8050401

Gear position Throttle opening

“D” positicn

Dy, D;, D4 gear position
Less than 3/16

“2” position

2,4, 2, gear position

“1" position

14, 15 gear position At any position

D position

Throttle

Throttle

opening —p

2 position 1 position

7

2, -2, 1,4¢—1,

Throttle
opening — g

\ .

.

3186 |
0

Vehicle speed—-—

Qverrun clutch
engages

Vehicle speed — Vehicle speed—

Overrun clutch
engages

Overrun clutch
engages

SAT014J
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OVERALL SYSTEM

Control Mechanism (Cont'd)

Piiot pressure
TCM =
? l
I
A N\ oN OFF

B ||
To overrun clutch 227 v I
control A.

Overrun cluich =

i

solenoid valve SATOH5)

) TCM
Pilot pressure A — 0N OFF

Line pressurg
positions) L]

Overrun
clutch

N\ lsolenoid
Drain — valve

= Throttle opening (narrew)
Throtlle opening (wide)

Shuttle shift
Line pressure valve S

(2 and 1 positions)

(D2, 22 and T
Pilot pre.;.sure Bl

x
Qverrun clutch

i "Cverrun clutch
reducmg valve

Overrun clutch
control valve

* ; Firs! reducing pressure (1 position)
*%:. Line pressure (D and 1 positions)

SAT049J

FUNCTION OF CONTROL VALVE

Overrun Clutch Solenoid Valve Control

NAATO18050402

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 solenoid valve is “ON”, the pilot pressure drain port
closes. When it is “OFF”, the drain port opens.
During the solenoid valve “ON” pilot pressure is applied to the end

face of the overrun clutch control valve.

Overrun Clutch Control Valve Operation

NAATG180S0403

When the solenoid valve is “ON”, pilot pressure A is appiied 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 A is not gener-
ated. At this point, the overrun clutch control valve moves down-
ward by spring force. As a result, overrun clutch operation pressure
is provided by the overrun clutch reducing valve. This causes the

overrun ctuich to engage.

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

Control Vaive

NAATO181

NAATC181501

Valve name

Function

e Pressure regulator valve
o Pressure regulator plug
e Pressure regulator sleeve plug

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

Pressure modifier valve

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

Modifier accumulator piston

Smooths hydraulic pressure regulated by the pressure modifier valve to prevent pul-
sations.

Pilot valve

Regulates line pressure to maintain a constant pllot pressure level which controls
lock-up mechanism, overrun clutch, 3-2 timing required for shifting.

Accumulator control valve
Accumulator control sleave

Regulate accumulator backpressure fo pressure suited to driving conditions.

Manual valve

Directs line pressure to oil circuits corresponding 1o select positions.
Hydraulic pressure drains when the shift lever is in Neutral.

AT-29
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Control Valve (Cont'd)

OVERALL SYSTEM

Valve namea

Function

Shift valve A

Simultaneously switches three oil circuits using output pressure of shift solenoid valve
A to meet driving conditions (vehicle speed, throtile opening, ete.).

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

Shift valve B

Simultaneously switches three oil circuits using output pressure of shift solenoid valve
B in refation to driving conditions (vehicie speed, throttle opening, etc.).

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

Shuttle shift valve S

Switches hydraulic circuits to provide 3-2 timing control and overrun clutch control in

relation to the throttle opening.
Inactivates the overrun clutch to prevent interlocking in 4th gear when the throtile is

wide open.

Overrun clutch control valve

Switches hydraulic circuits to prevent engagement of the overrun clutch simulta-
neously with application of the brake band in 4th gear. (Interlocking occurs if the
overrun clutch engages during O, gear operation.)

4-2 relay valve

Memorizes that the transmission is in 4th gear. Prevents the transmission from down-
shifting from 4th gear to 3rd and then to 2nd in combination with 4-2 seguence valve
and shift valves A and B when downshifting from 4th to 2nd gear.

4-2 sequence valve

Prevents band serva pressure from draining before high clutch operating pressure
and band servo releasing pressure drain {from the same circuit) during downshifting
from 4th to 2nd gear.

Serve charger valve

An accumulator and a one-way orifice are used in the 2nd gear band servo oil circuit
to dampen shifting shock when shifting from 1st to 2nd gear.

To maintain adequate flowrate when downshifting from 4th or 3rd gear to 2nd gear,
the servo charger valve directs 2nd gear band serve hydraulic pressure to the circuit
without going through the one-way orifice when downshifting from 3rd or a higher
gear.

3-2 timing valve

Prevents a late operation of the brake band when shifting selector lever from “D” to
“1” or “2" position while driving in Ds.

“1” reducing valve

Reduces low & reverse brake pressure to dampen engine-brake shock when down-
shifting from the “1” position 2nd gear 1o 1stf gear.

Overrun clutch reducing valve

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

Torgue converter relief valve

Prevents an excessive rise in torque converter pressure.

Torgque converter clutch control valve,
torque cenverter clutch control plug and
torque converler clutch control sleeve

Activate or inactivate the lock-up function.
Also provide smacth lock-up through transient application and release of the lock-up

system.

Shuttle shift valve D

Switches hydraulic circuits so that output pressure of the torgue converter clutch sole-

noid valve acts on the lock-up valve in the “D” position of 2nd, 3rd and 4th gears. (In

the “D" position 1st gear, lock-up is inhibited.}

e Lock-up contrel is not affected in “D” position 2nd, 3rd or 4th gears, unless output
pressure of the torque cenverter clutch solenoid valve is generated by a signal
from the control unit.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

introduction

Introduction oo
The A/T system has two self-diagnostic systems. . o
The first is the emission-related on board diagnostic system {OBD-If} 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, o
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-I! self-diagnostic items. For detail,
refer to AT-46.

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 signal is sent to the
ECM when a malfunction occurs in the corresponding OBD-related part. The other function is to indicate a
diagnostic result by means of the MIL (malfunction indicator lamp) on the instrument panel. Sensors, switches

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

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

ONE TRIP DETECTION LOGIC NAATO015501
ff a malfunction is sensed during the first test drive, the MIL. will illuminate and the malfunction will be stored
in the ECM memory as a DTC. The TCM is not provided with such a memory function.

TWO TRIP DETECTION LOGIC —
When a malfunction is sensed during the first test drive, it is stored in the ECM memory as a 1st trip DTC
{(diagnostic trouble code) or 1st trip freeze frame data. At this point, the MIL will not illuminate. — First Trip
If the same malfunction as that experienced during the first test drive is sensed during the second test drive,
the MIL will 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: PO755 (1201) X
Throttie position sensor or switch — DTG: P1705 {1206) X
Except above X

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

OBD-ll Diagnostic Trouble Code (DTC) e

HOW TO READ DTC AND 1ST TRIP DTC P

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

1. (& No Tools) The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode i
(Self-Diagnostic Results) Examples: 1101, 1102, 1103, 1104, etc. For details, refer to EC section ["Mal-
function Indicator Lamp (MIL)?, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

These DTCs are controlled by NISSAN.
2. with CONSULT or & GST) CONSULT or GST (Generic Scan Tool) Examples: P0705, P0710, P0720,
0725, 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.

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

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

mended.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-if Diagnostic Trouble Code (DTC) (Cont'd)

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

| I SELECTSYSTEM

L

ENGINE

)
| |
I |
I |
| |
| |
l |

SEFBYSK

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

H SELF-DIAG RESULTS I D

FAILURE DETECTED TIME
PNP SW/CIRC 0
[PO7G5]

T365J

|[ERASE|| PRINT |[FFdata]
SA

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

B SELF-DIAG RESULTS I D

FAILURE DETECTED TIME
PNP SW/CIRC [l
[PO705]

T364J

. [ERASE]| PRINTIIFFdataISA

Freeze Frame Data and 1st Trip Freeze Frame Data P

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

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

Only one set of freeze frame data (gither 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 fol-
lowing priorities to update the data.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-il Diagnostic Trouble Code (DTC) (Cont'd)

Priority tems

1 Freeze frame data Misfire — DTC: P0300 - PO306 (0701, 0603 - 0608}

Fuel Injection Systern Function — DTC: PO171 (01158), PO172 (0114), PO174 (0209), PO175
(0210)

2 Except the above items (Includes A/T related items)

3 1st trip freeze frame data

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

HOW TO ERASE DTC NAATGOES02
The diagnostic trouble code can be erased by CONSULT, GST or ECM DIAGNOSTIC TEST MODE as

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

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

DIAGNOSTIC SYSTEM DESCRIPTION?).
Diagnostic trouble codes (DTC)

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

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTC (WITH CONSULT) P—
if a DTC is displayed for both ECM and TCM, it needs to be erased for hoth ECM and TCM.

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS".

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

e e e e e e

Noeoken

AT-33

FE

GL

T

S @

oX
763



764

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

How to erase DTC (With CONSULT)

1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “CFF" once. Wait at least 5 seconds
and then turn it “ON" (engine stopped) again.
[ln seLecT system | [lm  seLecTpiamobe [ W sELF-DIAG ResuLTsE [
l ENGINE | [ sELF-DiaG RESULTS [ FAILURE DETEGTED
[ AT ) ] | DATA MONITOR | SHIFT SOLENOID/V A
m\
| 5 B |:> [ oTC WoRK suPPORT | [> '
| | | TCM PART NUMBER ]
[ | | | [ ERASE || PRINT ][ FFdata
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 [—‘
F’ “BACK". BACK".

[ SELECT SYSTEM [In  setecToiaemope [ W SELF-DIAG RESULTS R []

ENGINE _
AT u

Sl

FAILURE DETECTED TIME
SFT SOL A/CIRC Y
PO7

|::> {PO750]

[ WORK SUPPORT

I SELF-DIAG RESULTS

|
|
} |:> | DATA MONITOR
|
|

[ AcTivE TEST
[ DTC CONFIRMATION

I | | | | -

)
[ ECM PART NUMBER ,E:!_AEH_PRINT || FFdata

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

|
|
|
|
|
I
|

S5AT382J

@
1.

2.

3.

HOW TO ERASE DTC (NO TOOLS)
1.

2.

3.

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

Perform “OBD-!| SELF-DIAGNOSTIC PROCEDURE (No Tools)". Refer to AT-44. (The engine warm-up
step can be skipped when performing the diagnosis only to erase the DTC.)

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

NAATOD 18505

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

Perform “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-44. (The engine warm-up step
can be skipped when performing the diagnosis only to erase the DTC.)

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

Maifunction Indicator Lamp (MIL)

Malfunction Indicator Lamp (MIL) rronss )
‘ 1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for .
\ SERVICE checking the blown lamp. _ LA
If the maifunction indicator lamp does not light up, refer to EL

ENGINE ™ section (“WARNING LAMPS”). EM

/ SOON \ (Or see MIL & Data Link Connectors in EC section.)
2. When the engine is started, the malfunction indicator lamp
should go off. LC
If the lamp remains on, the on board diagnostic system has
SATgG4I detected an emission-related (OBD-Il} malfunction. For detail,

refer to EC section (“ON BOARD DIAGNOSTIC SYSTEM ¢
DESCRIPTION?).

FE
CL
AT

AT
CONSULT .

After performing “SELF-DIAGNOSTIC PROCEDURE (WITH CON”
SULT)” (AT-36), place check marks for results on the “DIAGNOS- iz
TIC WORKSHEET”, AT-51. Reference pages are provided follow-

ing the items.

NOTICE: PD

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

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

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

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

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

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

3) Shift solenoid valve “A” or “B” is displayed on CONSULT atthe g
start of shifting. Gear position is displayed upon completion of
shifting (which is computed by TCM).

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

SC
EL
o

AT-35 705
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
B SELF-DIAGNOSTIC PROCEDURE (WITH CONSI;VAIZ;[ "™
[m SELECT SYSTEM | 1. Turn on CONSULT and touch “ENGINE” for OBD-II detected
| ENGINE | items or touch “A/T” for TCM self-diagnosis.
if A/T is not displayed, check TCM power supply and ground
| AT | circuit. Refer to AT-81. If result is NG, refer to EL section
[ ] (“POWER SUPPLY ROUTING").
| |
SATO38.4
2. Touch “SELF-DIAG RESULTS". _
B SELF-DIAG RESULTS I ] Display shows malfunction experienced since the last erasing
operation.
FAILURE DETECTED CONSULT performs REAL-TIME SELF-DJAGNOSIS: _
THROTTLE POSI SEN Also, any malfunction detected while in this mode will be dis-
played at real time.
|[ERASE]| PRINT |[FFdata]
SAT416J

SELF-DIAGNOSTIC RESULT TEST MODE

NAATO184302

Detected items

(Screen terms for CONSULT, “SELF-DIAG

RESULTS” test mode)

Malfunction is detected when ...

TCM self-diagnosis OBD-II (DTC)
i y Available by
Available by .
o/D OFF malfunction

indicator lamp or

indicator lamp*2,

AT “ENGINE” an “ENGINE” on CON-
AT on CONSULT SULT or GST
PNP switch circult e TCM does nct receive the cor-
rrc:l.\ct voltage _S|_gnalf(baser? on . PO705
. PNP SW/CIRC the gear position} from the
switch.
Revclution sensor e TCM does not receive the
roper voltage signal from the
VHCL SPEED VEHSPD SENCIR | oo 00 o8 X PO720
SEN-A/T AT
Vehicle speed sensor (Meter) o TCM does not receive the
roper valtage signal from the
VHCL SPEED e Yonage <8 X -
SEN-MTR - ’
A/T 1st gear function e A/T cannot be shifted 1o the 1st
gear position even if electrical — P0731M1
- AT1ST GR FNCTN | circuit is good.
A/T 2nd gear function o A/T cannot be shifted to the 2nd
gear position even if electrical — PO732°1
— A/T 2ND GR FNCTN [ gircuit is good.
AST 3rd gear tunction o A/T cannot be shifted to the 3rd
gear pesition even if electrical — PO733M
— A/T 3RD GR FNCTN | cirewit is good.
A/T 4th gear function e A/T cannot be shifted to the 4th
gear position even if electrical — P0734™1

A/T 4TH GR FNCTN

circuit is good.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
TCM self-diagnosis OBD-1l (DTC)
Detected items
(Screen terms for CONSULT, “SELF-DIAG , fﬁl&‘
RESULTS" test mode) IEE
Malfunction is detected when ... . Available by
Available by malfunction
/D OFF

indicator lamp or

indicator lamp’2,
“ENGINE” on CON-

AT “ENGINE” wn
AT on CONSULT SULT or GST
A/T TCC S/V tunction {lock-up) e A/T cannot perform lock-up .
even if electrical circuit is good. — PO744™
— AT TCC S/ FNCTN
Shift solenoid valve A e TCM detects an improper volt-
age drop whern it tries to oper-
SHIFT SOLENOID/V | SFT SOL A/CIRG o e sotomoid vate, T X PO750
A
Shift soienoid valve B o TCM detects an improper voli-
age drop when i tries to oper-
SHIFT SOLENOID/V | SFT SOL B/CIRG o e e vatea T X PO755
B
Overrun clutch solenoid valve e TCM detects an improper volt-
age drop when it tries to oper-
OVERRUN CLUTCH |O/R GLUGH SOL/ b e lanad vatra X P1760
SN CIRC
T/C clutch solenoid valve o TCM detects an improper volt-
age drop when it tries to oper-
T/C CLUTCH SOLA | TGC SOLENOID/ e the Soonat vt X PO740
CIRC
Line pressure solenoid valve e TCM detects an improper volt-
age drop when it tries to oper-
LINE PRESSURE | UIPRESS SOLCIRC |  ath the botanaid vale. X PO745
S
Throttle position sensor e TCM receives an excessively
Throttle position switch low or high voltage from the
THROTTLE POSI TP SEN/CIRC A/T ’
SEN
Engine speed signal » TCM does not receive the
proper voltage signal from the X P0725
ENGINE SPEED SIG ECM.
A/T fluid temperature sensor e TCM receives an excessively
low or high voltage from the X PO710

BATT/FLUID TEMP
SEN

ATF TEMP SEN/
CIRC

5ensor.

TCM (RAM)

CONTROL UNIT
(RAM)

o TCM memory (RAM) is malfunc-
tioning.

TCM (ROM)

CONTROL UNIT
(ROM)

e TCM memoary (ROM) is mal-
functioning.

TCM (EEPROM)

CONTROL UNIT
(EEPROM)

e« TCM memcry (EEPROM} is
malfuncticning.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT {Cont'd)

TCM self-diagnosis CBD-I (DTC)
Detected items
(Screen terms for CONSULT, “SELF-DIAG , (G
RESULTS” test mode) = =
Malfunction is detected when ... . Available by
Available by malfunction
in digts))rcl)alzr::p or indicator lamp™2,
AT “ " “ENGINE" on CON-
AT ENGINE “A/T" on CONSULT SULT or GST
Initial start # This is not a malfunction mes-
sage (Whenever shutting oft a
power supply fo the TCM, this X —
INITIAL START . message appears on the
screen.)
No faijure o No failure has been detected.
(NO SELF DIAGNOSTIC FAILURE INDI- X X

CATED FURTHER TESTING MAY BE

REQUIRED™)

X: Applicable
—: Not applicable

*1: These malfunctions cannot be displayed by MIL [E&ke| if another maifunction is assigned to MIL.
*2: Refer to EC section ["Malfunction Indicator Lamp (MILY”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

DATA MONITOR MODE (A/T)

MNAATO184503
Monitor item
ltem Display ECU input | Main sig- Description Remarks
signals nals
Vehicle speed sensor 1 VHCL/S SE-A/T Vehicle speed computed | When racing engine in “N”
(AT [krm/h] or [mph] from signal of revalution | or “P" position with vehicle
(Revolution sensor) X — sensor is displayad. stationary, CONSULT data
may not indicate 0 km/h {0
mph).
Vehicle speed sensor 2 VHCL/S SE-MTR Vehicle speed computed | Vehicle speed display may
(Meter) {km/h] or [mph] from signal of vehicie not be accurate under
X . speed sensor is dis- approx. 10 km/h (6 mph). It
played. may not indicate 0 km/h (0
mph) when vehicle is sta-
tienary.
Throttle position sensor THRTL POS Throttle position sensor
SEN X — signal voltage is dis-
[V] played.
A/T fluid temperature sen- | FLUID TEMP SE AT fluid temperature
sor V] sensor signal vollage is
X — displayed.
Signal voltage lowers as
fluid temperature rises.
Battery voltage BATTERY VOLT X . Source voliage of TCM
V] is displayed.
Engine speed ENGINE SPEED Engine speed, com- Engine speed display may
[rpm] puted from engine not be accurate under
X X speed signal, is dis- approx. 800 rpm. It may not
played. indicate 0 rpm even when
engine is not running.
Gverdrive control switch OVERDRIVE SW ON/OFF state computed
[ON/OFF) X — from signal of overdrive
control SW is displayed.

AT-38



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitor item
temn Dlspiay ECU inpul Main ng' DeSCl’iptfon Remarks
signals nals
P/N position switch P/N POSI SW ON/OFF state computed
[ON/OFF] X — from signal of P/N posi-
tion 8W is displayed.
R position switch R POSITION SW ON/QOFF state computed
[ON/GFF] X — from signal of R position
SW is displayed.
D position switch D POSITION SW ON/OFF state computed
[CN/OFF] X — from signal of D position
SW is displayed.
2 position switch 2 POSITION SW ON/OFF status, com-
[ON/CFF] X . puted from signal of 2
position SW, is dis-
played.
1 position switch 1 POSITION SW ON/OFF status, com-
[ON/OFF] X . puted from signal of 1
position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE Status of ASCD cruise | e This is displayed even
[ON/OFF) signal is displayed. when no ASCD is
X — ON ... Cruising state mounted.
OFF ... Normal running
state
ASCD QD cut signal ASCD OD CUT Status of ASCD OD e This is displayed even
[ON/QFF] 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/QFF] X . puted from signal of when no kickdown switch
kickdown SW, is dis- is equipped.
played.
Closed throttle position CLOSED ON/OFF status, com-
switch THU/SW X - puted from signal of
[ON/CFF] closed throtile position
SW, is displayed.
Wide open throtile position | W/O THRL/P-SW ON/OFF status, com-
switch [ON/QFF] X . puted from signal of
wide open throttle posi-
fion SW, is displayed.
Gear position GEAR Gear position data used
— X for computation by TCM,
is displayed.
Selector lever position SLCT LVR PQOSI Selector lever position | e A specific value used for
. X data, used for computa- control is displayed if {ail-
tion by TCM, is dis- safe is activated due to
played. error.
Vehicle speed VEHICLE Vehicle speed data,
SPEED — X used for computation by
fkem/h] or [mph] TCM, is displayed.

AT-39
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
Monitor itern
Item Display ECU input | Main sig- Description Remarks
signals nals
Throttle position THROTTLE Throttie position data, o A specific value used for
POSI . X used for computation by control is displayed if fail-
(/8] TCM, is displayed. safe is activated due to
error.
Line pressure duty LINE PRES DTY Control value of line
[%] pressure solenoid valve,
— X computed by TCM from
each input signal, is dis-
played.
Torque converter clutch TCC S/V DUTY Control value of torque
solenoid valve duty [%] converter clutch sole-
— X noid valve, computed by
TCM from each input
signal, is displayed.
Shift solenoid valve A SHIFT SiV A Control value of shift Control value of solenoid is
[ON/OFF] solenoid valve A, com- | displayed even if solenoid
— X puted by TCM from circuit is disconnected.
each input signal, is dis- | The "OFF” signal is dis-
played. played if solenoid circuit is
. ) ' - shorted.
Shift solencid valve B SHIFT S/V B Control value of shift
[ON/QFF] solenoid valve B, com-
— X puted by TCM from
each input signal, is dis-
played.
Overrun clutch selenoid OVERRUN/C Control value of overrun
valve S clutch sclenoid valve
[ON/OFF] — X computed by TCM from
each input signal is dis-
played.
Self-diagnosis display SELF-D DP LMP Control status of O/D
lamp [ON/OFF] — X QFF indicator lamp is
(G/D OFF indicator lamp) displayed.

X: Applicable
—: Not applicable

Data link connector for
CONSULT

<

SAT326|

DTC WORK SUPPORT MODE WITH CONSULT

CONSULT Setting Procedure

1. Turn ignition switch “OFF”.

2. Connect CONSULT to Data link connector for CONSULT. Data
link connector for CONSULT is located in instrument [ower
panel on driver side,

AT-40
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

NISSAN

CONSULT

[l
I‘H{i
START

SUB MODF ]

SEF3921

ENGINE _
)

AT

M SeLEcTSYSTEM B
|
|
|
|
|
|

SATS74H

| /\  SELECT DIAG MODE

O

| seLF-DIAG RESULTS

| DATA MONITOR

1 DTG WORK SUPPORT

| TCM PART NUMBER

|
|
|
1
|
)

SAT384J

[/\ sELecTITEM

| 15T GRFNCTN PO731

[ 2ND GR FNCTN P0732

| 3RD GR FNCTN P0733

[ 47H GR FNGTN PO734

| TCC s/ FNCTN Po744

I

SATE75I

B 2ND GR FNCTN PO732 IR O

THIS SUPPORT FUNCTION
IS FOR

DTC PO732.

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

EXIT || START

SATS76l

3. Turn ignition switch “ON”.

4. Touch “START".

5. Touch “AT"

6. Touch “DTC WORK SUPPORT".

7. Touch select item menu (18T, 2ND, etc.).

8. Touch “START”.

AT-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

B 280D GR FNCTN Po732 R [:]
OUT OF CONDITION

zzzzz=zzz==x MONITOR =—zzzzzocz=z
GEAR 1
VEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8
TCC SV DUTY 4%

SATS771

l 2ND GR FNCTN Po732 Il EI

=====zz==z MONITOR ==z==z=zz==:
GEAR 2
VERICLE SPEED 50km/h
THROTTLE POSI 8.0/8
TCC SV DUTY 4%

SATO78I

B 2ND GR ENGTN Po7a2 | L]

STOP
VEHICLE

SAT979I

B 2ND GRFNCTN PO732 I:I
COMPLETED
HRESULTS I

¥ 3 ¥k m ¥k ¥ %k

END || PRINT

SATI980I

W 2ND GRFNCTN Po732 Il [
DRIVE VHCL IN D RANGE
SHIFTING t+ 2+3+4 UNDER
NORMAL ACCELERATION.

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

SATS81)

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

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

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

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

AT-42



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

12. Touch “YES” or “NO”.

=z=z=z==== MONITOR
ENGINE SPEED
GEAR
VEHICLE SPEED

W 2ND GR FNCTN Po732 i D
DRIVE VHCL IN D RANGE
SHIFTING 1+2-3-4 UNDER
NORMAL ACCELERATION.

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

YES ||

SATI82!

13. CONSULT procedure ended.

A Ak OK

l2ND GR FNCTHN Po732 i ]
COMPLETED
M RESULTS I

“DIAGNOSTIC PROCEDURE”.

A ek

| END || PRINT |

SATOB3I

RO G

B 2ND GR FNCTN Po732 D
COMPLETED
ERESULTS H

* % % %k

[ END [ PRINT

SATI80I

DTC WORK SUPPORT MODE

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

NAATO 184505

DTC work support item

Description

Check item

1ST GR FNCTN P0731

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

firmed.

¢ Self-diagnosis status (whether the diagnosis is belng con-
ducted or not)

e Self-diagnosis result (OK or NG}

Shift solenoid valve A
Shift solenoid valve B
Each clutch

Hydrautic control circuit

2ND GR FNCTN P0732

Following itemns 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-diagnesis result {OK or NG)

Shift solenoid vaive B
Eacn clutch
Hydraulic control circuit

3RD GR FNCTN PQO733

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

firmed.

e 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-43
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
OTC work support item Description Check item
Following .items for “A/T 4th gear function {(P0734)" can be con- : g:l:;tt 23:2:3:3 ::}:gg
firmed. .
4TH GR ENCTN P0734 » Sef-diagnosis status (whether the diagnosis is being con- | 2 gzgr;gscs'ﬁﬁghsz‘f;igﬂd v;fv";e
ducted or not)
e Self-diagnosis result {OK or NG) . E?g?ai'lli‘gcé‘omml sirouit
Following itgms for “A/T TCC SV function (lock-up) (PO744)” o Torgue converter cluich sole-
can be confirmed. noid valve
TCC S/V FNCTN P0744 » Seif-diagnosis status (whether the diagnoesis is being con- Each clutch
ducted or not) e cach Cle _
. . e Hydraulic controt circuit
¢ Self-diagnosis result (OK or NG)
Diagnostic Procedure Without CONSULT
@& OBD-Il SELF-DIAGNOSTIC PROCEDURE (WITHNQWS;QT
Refer to EC section [“Generic Scan Tool (GST)”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIFTION"].
@& OBD-ll SELF-DIAGNOSTIC PROCEDURE (NO
Too LS) NAATOZ06502
Refer to EC section ["Malfunction Indicator Lamp (MIL)", “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
“Fod  Thioile opaner TCM SELF-DIAGNOSTIC PROCEDURE (NO TOOLS)
1 ® Preparation T
1. Turn ignition switch to “OFF” position.

@ 2. Connect the handy type vacuum pump to the throttle opener
and apply vacuum -25.3 kPa (-190 mmHg, -7.48 inHg).

3. Disconnect the throttle position switch harness connector.
4. Turn ignition switch to “ON” position.

'@ﬁﬁﬂ Vacuum 5. Check continuity of the closed throttte position switch.
pump Continuity should exist.
A ot drum SxTan) (If continuity does not exist, check throttle opener and
closed throttle position switch. Then increase vacuum
T e until closed throttle position switch shows continuity.)
s, Eﬁj] 6. Go to “DIAGOSIS START” on next page.

Throttle position switch

harness connector
31211

[Q]

SATEI

774
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Procedure Without CONSULT (Cont'd}

1 CHECK O/D OFF INDICATOR LAMP 2 JUDGEMENT PROCEDURE STEP 1 Gl
1. Start the engine with selector lever in “P" position. Warm 1. Turn ignition switch to "CFF” position.
engine to normal operating temperature. 2. Tum ignition switch to *ACC” position. MA
2. Turn ignition switch to “OFF” position. 3. Move selector lever from “P” to “D” position.
3. Wait 5 seconds. 4. Turn ignition switch fo "ON" position. (Do not start engine.)
5. Depress and hold overdrive control switch in “OFF” posftion
(the /D OFF indicator lamp will be “ON") until directed to =
release the switch. {If O/D OFF indicator lamp does not
come on, go to step 3 on AT-215).
8. Turn ignition switch to “OFF” position. LG
l
OVERDRIVE EC
ON/OFF 0>
FE
SATOI67I OVERDRIVE
4. Turn ignition switch to “ON" position. ON/OFF E:> s
(Do not start engine.) GL
5. Dogs O/D OFF indicator lamp come on for about 2 sec-
onds?
o saToesl | T
O/D OFF indicator Jamp 7. Turn ignition switch to “ON" position (Do not start engine.}.
g p 9

8. Release the overdrive control switch (the O/D OFF indicator
tamp will be “OFF"}.
9. Wait 2 seconds.
10. Move selector iever to “2" position.
11. Depress and release the overdrive contrel switch (the O/D
OFF indicator lamp will be “ON"). TE
12. Depress and hold the overdrive controf switch (the O/D
QFF indicator lamp will be “OFF"} unti} directed to release
the switch, D)

SAT3251A
AX

Yes or No

Yes > GO TO 2.

No » Go to “1. O/D OFF Indicator Lamp
Does Not Come On", AT-188.

Sl

CVERDRIVE

ON/OFF 0>
BR

satosar | 8T

p |GoTOS.
R

AT-45



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT (Cont'd)

3 JUDGEMENT PROCEDURE STEP 2

. Move selector laver to “1" position.

. Release the overdrive control switch.

3. Depress and release the overdrive control switch {the O/D
OFF indicator lamp will be “ON").

4. Depress and release the overdrive control switch (the O/D
OFF indicator lamp will be “OFF™).

5. Depress and hold the overdrive control switch (the O/D

OFF indicator lamp will be "ON"} until directed to release

the switch.

Ny =

N

1

OVERDRIVE
ON/OFF >

SAT97Ol

6. Depress accelerator pedal fully and release it.
7. Release the overdrive control switch (the O/D OFF indicator
lamp will begin to flash “ON" and “OFF").

Accelerator pedal

N N
®§(§§

4 CHECK SELF-DIAGNOSIS CODE

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAGNOSIS CODE, AT-46.

/D OFF indicalor lamp

SAT3251A

> ID_IAGNOSIS END

Depress Release
SATO81F
» [coTo4
JUDGEMENT OF SELF-DIAGNOSIS CODE
NAATO206504
O/D OFF indicator lamp:
All judgement flickers are same. 1st judgement flicker is longer than others.
o AL
— ‘ -] on 1—
NN —~_OFF T
Self diagnosis <A
start )
Start signal 10 judgement flickers b= = - - - Light
- CTT T T ETIT ™ wignt
ﬂ H ﬂ 1' H -5Shade
T J |_ f_ l 1~ Shade
i) . t: 15 hht:h(;rh Lttt
SAT437F

SAT438F
- Ali circuits that can be confirmed by self-diagnosis are OK.

Revolution sensor circuit is short-circuited or disconnected.
= Go to VEHICLE SPEED SENSOR.-A/T (REVOLUTION SEN-
SOR) (DTC: 1102), AT-97.

776 AT-46



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT (Cont'd)

O/D CFF indicator lamp:

2nd judgement flicker is longer than others.

NV
om 1=
L _OFF =
0NN

SAT439F

Vehicle speed sensor circuit is short-circulted or disconnected.
= Go to VEHICLE SPEED SENSOR-MTR, AT-177.

3rd judgement flicker is longer than others.

N
—1 O/ |—
—~L_QOFF |-
RN
- - - Light
o "" u —--Shade

SAT441F

Throttle position senscr circuit is shor-circuited or disconnected.
= Go to THROTTLE POSITION SENSOR (DTC: 1206),
AT-160.

4th judgement flicker is lcnger than others.

~. Vs
~[om 1=
L OFF_|—
PV e

Self-diagnosis
start

SAT443F

Shift solencid valve A circuit is shoﬂ-c_ircuited or disconnected.
= Go to SHIFT SOLENQID VALVE A (DTC: 1108), AT-150.

5th judgement flicker is longer than others.

~ VI 7~
Tee
OFF__ |
PN
- - - — - Light
- -Shade

SATA45F

Shift solenoid valve B circuit is shont-circuited or disconnected.
= Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-155.

6th judgement flicker is longer than others.

~~
L=
Parane
SAT447F
Qverrun clutch solenoid valve circuit is short-circuited or discon-

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

1203), AT-167,

7th judgement flicker is longer than others.

SAT449F
Terque converter clutch solenoid valve circuit is short-circuited

or disconnected.
= Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE

(DTC: 1204), AT-132.

AT-47
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ON BOARD DIAGNOSTIC

Diagnostic Procedure Without CONSULT (Cont'd)

SYSTEM DESCRIPTION

O/D OFF indicator lamp:

8th judgement flicker is longer than others.
-, L s

oo =
L oFF__ |-

e

Self-diagnosis
start

—rr oA - —- Light
M-Shade
SAT451F

A/T fluid temperature sensor is disconnected or TCM power

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

POWER SOURCE, AT-172.

9th judgement flicker is longer than others.

_ - Light

AL,

- )

-Shade

SAT453F

Engine speed signal circuit is short-circuited or disconnected.
= Go to ENGINE SPEED SIGNAL (DTC: 1207}, AT-102,

10th judgement flicker is longer than others.

~ON / L
_— O/D -
- OFF |7

AR S

y—— Light

— - Shade

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

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

AT-144,

Flickers as shown below.

~— \J’fé

SAT457F

Battery power is low.

Battery has been disconnected for a long time.

Baitery is connected conversely.

{When reconnecting TCM connectors, — This is not a problem.)

Lamp comes on.

~_\ [ -
| on |
QFF
~r 1\ ~
Self diagnosis
Start
— Light
—————————————————— Shade

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

= Go to 21. TCM Self-diagnosis Does Not Activate {PNP,
OVERDRIVE CONTROL AND THROTTLE POSITION

SWITCHES), AT-213.

t, = 2.5 seconds 1, = 2.0 seconds

t; = 1.0 second t, = 1.0 second

AT-48



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction

Introduction | al
Sensors ! . . i NAATOO19
. The TCM receives a signal from the vehicle speed sensor, throttle

position sensor or PNP switch and provides shift control or lock-up
control via A/T solenoid valves. My
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 EM
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 LG
operation of the A/T system. The A/T system must be in good

SAT631!B } ' s . :
operating condition and be free of valve seizure, solenoid valve BC

malfunction, etc. -

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are e
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts. oL
A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should

be performed. Follow the “Work Flow”. Refer to AT-53. MT
Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
SATE32 - 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-51) should be used. TE
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle. BD
Also check related Service bulletins.

SEF234G U

SG
E
1B

779
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TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd)

DIAGNOSTIC WORKSHEET
Information From Customer

KEY POINTS

WHAT ... Vehicle & A/T model
WHEN..... Date, Frequencies

WHERE..... Road conditions

HOW..... Operating conditions, Symptoms

=NAATOG19501

NAATOG 1950101

Customer name MRB/MS Model & Year VIN
Trans. model Engine Mileage
Incident Date Manuf. Date in Service Date

Frequency

O Continuous 7 Intermittent {  times a day)

Symptoms

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

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

[1 No down-shit (0 O/D— 3rd T 3rd — 2nd 0 2nd — 1st)

[ Lockup malfunction

0 Shift point teo high or too low.

0 Shiit shock orslip {ON-— D 0O Lockup O Any drive position)

I Noise or vibration

O No kickdown

[ No pattern select

O Others
( )

O/D OFF indicator lamp

Blinks for about 8 seconds.

O Continuously lit O Not lit

Malfunction indicator lamp {MIL)

O Continuously lit O Not lit

AT-50



TROUBLE DIAGNOSIS — INTRODUCTION

Introduction (Cont'd)

Diagnostic Worksheet @il

=NAATA01250102

0] Read the Fail-safe Remarks and listen to customer complaints. AT-6

0O CHECK A/T FLUID AT-55 A

[0 Leakage {Follow specified procedure)

0O Fluid cendition EM
O Fluid level
Perform STALL TEST and LINE PRESSURE TEST. AT-55, AT-58 LG
O Stall test — Mark possible damaged components/others.
O Tergue converter one-way clutch O Low & reverse brake EC
O Reverse clutch O} Low one-way clutch
[0 Forward clutch O Engine
O Overrun clutch O Line pressure is low
O Forward one-way clutch 0O Clutches and brakes except high ¢lutch and FE
brake band are OK
1 Pressure test — Suspected parts: GL
7 Perform all ROAD TEST and mark required procedures. AT-59
4-1. | Check belore engine is started. AT-60 MT

0O SELF-DIAGNOSTIC PROCEDURE - Mark detected items.

1 PNP switch, AT-87.

O A/T fluid temperature sensor, AT-92.

O Vehicle speed sensor-A/T (Revolution sensor), AT-97.
O Engine speed signal, AT-102. TE
O Torque converter clutch solenoid valve, AT-132.
[ Line pressure solencid valve, AT-144.

O Shift solenoid valve A, AT-150. PD
O Shift soclenoid valve B, AT-155.
O Throttle position sensor, AT-160.
O Overrun clutch solencid valve, AT-167. AX
O A/T fluid temperature sensor and TCM power source, AT-172.
O Vehicle speed sensor-MTR, AT-177.

O PNP, overdrive control and threttie position switches, AT-213.
[l Battery SU
O Others
4-2. | Check at idle AT-61 BR
0 1. O/D OFF Indicator Lamp Does Not Come On, AT-188.
O 2. Engine Cannot Be Started In “P” And “N” Positicn, AT-189. &7

[13. In “P" Position, Vehicle Moves Forward Or Backward When Pushed, AT-190.
0O 4, In “N” Position, Vehicle Moves, AT-191,

O 5. Large Shock. “N” — “R" Position, AT-192.

O 6. Vehicle Does Not Creep Backward In “R” Position, AT-193. S
O 7. Vehicle Does Not Creep Forward In “D”, “2" Or “1" Position, AT-195.

B1

SG

EL
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TROUBLE DIAGNOSIS — INTRODUCTION

introduction (Cont'd)

4. 4-3. | Cruise test AT-62
AT-65

Part-1

O B. Vehicle Cannot Be Started From D,, AT-197.

O 8. A/T Does Nct Shift: D,— D, Or Does Not Kickdown: D,— D,, AT-199,

(1 10. AT Does Not Shift: D,—D,, AT-201.

O 11. A/T Does Not Shift: Dy—D,, AT-203.

[112. AT Does Not Perform Lock-up, AT-205.

0 13. AT Does Not Hold Lock-up Condition, AT-208.

0 14. Lock-up Is Not Heleased, AT-207.

{J 15. Engine Speed Does Not Return To Idle {Light Braking D,— D), AT-208.

Part-2 AT-67

C 16. Vehicle Does Not Start From D,, AT-209.

O 9. A/T Does Not Shift: D,— D, Or Does Not Kickdown: D,— D, AT-199.
O 10. A/T Does Not Shift: D,—D4, AT-201. :
0O 11. A/T Does Not Shift: D,—D,,, AT-203.

Part-3 AT-68

[0 17. A/T Does Not Shift: D,—~D,; When Overdrive Control Switch "ON" — “OFF", AT-210
[J 15, Engine Speed Does Not Return To Idle {Engine Brake In Dy), AT-208.

O 18. A/T Does Net Shift: D;—2,, When Selector Lever "D¥ — 2" Position, AT-211.

(1 15. Engine Speed Does Not Return To Idle (Engine Brake In 2}, AT-208.

O 19. A/T Does Not Shift: 2,—1,, When Selector Lever “2" — “1” Position, AT-212,

[J 20. Vehicle Does Not Decelerate By Engine Brake, AT-212.

[0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

O PNP switch, AT-87.

1 AT fluid temperature sensor, AT-82.

O Vehicle speed sensor-A/T (Revoluticn sensor), AT-97.

O Engine speed signal, AT-102.

O Torque converter clutch solencid valve, AT-132.

1 Line pressure solenoid valve, AT-144.

O Shift solenoid valve A, AT-150.

] Shift solencld valve B, AT-155.

O Throttle position sensor, AT-160.

0 Qverrun clutch sclenocid valve, AT-167.

O AT fluid temperature senscr and TCM power source, AT-172.
O Vehicle speed sensor-MTR, AT-177.

O PNP, overdrive control and throttle position switches, AT-213.

O Battery

O Others
5. O For self-diagnosis NG items, inspect each component. Repair or replace the damaged parts. AT-36
6. |0 Perform all ROAD TEST and re-mark required procedures. AT-59

7. {O Perform DTC CONFIRMATION PROCEDURE for following MIL indicating items and check out NG items. | EC section
Refer to EC section [*Emisston-related Diagnostic Information”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION".

O DTC (P0O73t, 1103) A/T 1st gear function, AT-108.
O DTG (P0732, 1104) A/T 2nd gear function, AT-112.
[ DTC (PO733, 1105) A/T 3rd gear function, AT-118.
O DTG (P0734, 1108) A/T 4th gear function, AT-124.
O DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-137.

8. | O Perform the Diagnostic Procedures for all remaining items marked NG. Repair or replace the damaged AT-81
pars. AT-70
Refer to the Symptom Chart when you perform the procedures. (The chart also shows scme other possible
symptems and the component inspection orders.)

9. O Erase DTC from TCM and ECM memories. AT-33

n
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TROUBLE DIAGNOSIS — INTRODUCTION
Work Flow

Work Flow o @

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

or conditions for a customer complaint, _ _
Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-50) and ‘DIAGNOS- g

TIC WORKSHEET” (AT-51), to perform the best troubleshooting possible.

Gl

PR

BR

&

3

AT-53
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TROUBLE DIAGNOSIS — INTRODUCTION

Work Fiow (Cont'd}

WORK FLOW CHART

CHECK 1IN

i

LIBTEN TO CUSTOMER COMPLAINTS AND FiLL QUT

NAAToOR0802

“INFORMATION FROM CUSTOMER", ™t

¥

CHECK, PRINT OUT OR WRITE DOWN (18T TRIF} DTC
AND FREEZE FRAME DATA. (PAE-CHECK) THEN ERABE.
FASTE IT IN REPAIR ORDER SHEET.

ALBO CHECK RELATED SERVICE BULLETINS,

t

Refer 1o FAIL-SAFE Service Notice or Precautions, *3.

CHECK AT FLUID LEVEL AND CONDITION. iIF NG,
PLACE CHECK ON THE DIAGNOSTIO WORKSHEET, *2

¥

Refer to AT Flid Check, 4.

' PERFORM STALL TEST AND LINE PRESSURE TEST,

»

Refter to Stall Test and Line Pressure Test, "5.

v

3

PERFORM *DTC CONFIRMATION PROCEDURE® IF THE
(1ST TRIP) DTC IS AVAILABLE.

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

Mo NG itam or NG items
not including any OBD-il
DTG ar TOM self-diagnostic
itemsg

NG items including
OBD-1 (1st trip)
DTC or TOM
geli-diagnostic dem

Follow ROAD TEST procedurs, 5.

« FOR OBD-ll DTC or TCM SELF-DIAGNOSIS NG ITEMS:
~INGPECT EACH COMPONENT.
~REPAIR/REPLAGE.

* PERFORM DTG CONFIRMATION PROCEDURE OR
ROAD TEST AND PLACE CGHECKS FOR NG iTEMS ON
THE DIAGNOSTIC WORKSHEET AGAIN.

F

« Refer to GONBULT, *7.

= Periorm ROALF TEST for all Hems.

» Praceed if soff-diagnosis detocts no malfunction,
{Non-self-dlagnostic Hems, espacially those that require
AT removal, shoud be repaired in the following steps.)

) %

PERFORM DTC CONFIRMATION PROCEDURBE FOR

FOLLOWING OBD-ll ITEMS AND PLACE CHECKS FOR
NG ITEMS ON THE DMAGNOSTIC WORKSHEET.

= AT 18T, 2ND, 3RD OR 4TH GEAR FUNCTION.

= AT TCC 8/ FUNCTION (lock-up},

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

%

¥

¢ FOR ALL BEMAINING MALFUNCTIONS:
~4NSPECT EACH COMPONENT,
~-REPAIR/REPLACE.

« PERFORM ROAD TEST AND CONFIRM ALL
MALFUNCTIONS ARE ELHINATED.

Refar to

« ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION,
8.,

s TROUBLE DIAGNGSEIS FOR DTC, 18 - *11,

» TROUBLE DIAGNOSES FOR SYMPTOMS,
g - 13,

+ Bymptom Chari, *14.

¥
ERASE DTC FROM TCM AND ECM MEMORIES. 4—4 Fefer to HOW TO ERASE DTC, “18.
NG !

FINAL CHECK Refer o DTC CONFIRMATION PROCEDURE, ™16 ~ *17.

Confirm that the incldant Is completely fixed by performing

BASIC INSPECTION and DTC CONFIRMATION

PR_OCEDUS{E‘ Then, orase the unnacessary {already fixed) OK - " O

1st trip DTCs In ECM and TCM. - CHECK OUT

SATOEBIB

*f, ATB0D *7. AT-35 *13: AT-213
*2: AT-B1 ‘8 AT-31 *t4: AT-70
*3 AT-8 8 AT-4€ *18: AT-33
4 AT-BS “10; AT-87 *16: AT-88
*5: AT-65, 58 11 AT-177 17 AT-177
*#: ATB9 *{2: AT-185

AT-54



TROUBLE DIAGNOSIS — BASIC INSPECTION

A/T Fluid Check
A/T Fluid Check o Gl
FLUID LEAKAGE CHECK NAATO02150%

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

2. Start engine, apply foot brake, place selector lever in “D” posi-

tion and wait a few minutes. EM
3. Stop engine.
4. Check for fresh leakage. ~
L&
FLUID CONDITION CHECK EC
NAATOO21802
N Fiuid color Suspected problem B
Dark or black with burned odor Wear of frictional material
. . Water contamination — Road water
Milky pink entering through filler tube or breather GL
Varnished fluid, light to dark brown Oxidation — Over or under filling, —
i and tacky Overheating MT
FLUID LEVEL CHECK
SATB38A . . . NAATOGZ1503
Refer to MA section (“Checking A/T Fluid”, “CHASSIS AND BODY

MAINTENANCE").

TF

PD

AX

SU

Stall Test

STALL TEST PROCEDURE I
1. Check AT fluid and engine oil levels. If necessary, add fluid
and oil.
2. Drive vehicle for approx. 10 minutes or until fluid and oil reach &T
operating temperature.
ATF operating temperature: ' BS
50 - 80°C (122 - 176°F)

NAATOGEZ

BR

BT

3. Set parking brake and block wheels.

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

e It is good practice to put a mark on point of specified
engine rpm on indicator. 8¢

SAT513G

AT-55 785
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Stall Test (Cont'd)

Z “\
N
oo

Less

than
5 sec.

/ ”
///'////////>///

2

SAT514G

SAT771B,

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.

e During test, never hold throttle wide open for less than 5
seconds.

Stall revolution:
2,440 - 2,640 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.

~ 8 ©

JUDGEMENT OF STALL TEST T

The test result and possible damaged components relating to each

result are shown in the illustration. In order to pinpoint the possible

damaged components, follow the WORK FLOW shown in AT-53.

NOTE:

Stall revolution is too high in “D” or “2” position:

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

¢ Slippage coccurs at the following gears:
1st through 3rd gears in “D” position and engine brake func-

tions.
1st and 2nd gears in “2" position and engine brake functions
with accelerator pedal released (fully closed 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 “1” 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
MPH]. ..... One-way clutch seizure in torque converter housing

CAUTION:

Be careful since automatic fluid temperature increases abnor-

mally.

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

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

Stall revolution less than specifications:

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

AT-56
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Stall Test (Cont'd)

Selector lever position Judgement
D L 0 H
2 L 0 H A
1 L o 0 O Stall revolution is normal.
A H . Stall revolution is higher
L H H than specitied. M
L 1 Stall revolution is lower

than specified.

Damaged components

/- Forward clutch

i / /—Overrun clutch o
b T "
— //—Forward one-way clutch

[

Engine : Low & reverse brake @ﬂ:
J> !1.‘-'1'!-"“ h‘- i /‘r Low one-way clutch
f S L g L T d MY
e T By (AR Enen A i

e
el W

E r 9 | 3
Jul 1 —T
‘ 15
A PE
) 0] J
__/ H | ! 2 Hydraulic circuit f
2 —— ydraulic circuit for
e EE — = line pressure controf AX
—; | ==L (Line pressure is low.}

Torque converter ona-way clutch

Reverse clutch ik :a[nz
IDj I

Clutches and brakes except %T
high clutch and brake band
s are OK. (Condition of high

clutch and brake band can- @@
not be confirmed by stall i
D H H H [e) test.)
H H H 0
BT
1 o} H H 8]
R 8] 0 H 0
Selector lever position Judgement HA
&G

EL

SAT392H
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Line Pressure Test

TROUBLE DIAGNOSIS — BASIC INSPECTION

RE3JR01A

Test port for R position

Test port for D,
2 and 1 positions

SAT209GA

SATE47B

ST25055001
(J34301-C)

SAT518GB

SAT519GB

SAT513G

Line Pressure Test

Location of line pressure test ports.

NAATDO23

Always replace line pressure plugs as they are self-seal-

ing bolts.

LINE PRESSURE TEST PROCEDURE
Check A/T fluid and engine oil levels. If necessary, add fluid

1.

2.

4,

and oil.

NAATO023501

Drive vehicle for approx. 10 minutes or until fluid and oil reach

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

Install pressure gauge to corresponding line pressure port.

Set parking brake and block wheels.

Continue to depress brake pedal fully while line pressure

test is being performed at stall speed.

AT-58
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Line Pressure Test (Cont'd)

SAT493G

5. Start engine and measure line pressure at idle and stall speed.
When measuring line pressure at stall speed, follow the

JUDGEMENT OF LINE PRESSURE TEST

stall test procedure.
Line pressure:
Refer to SDS, AT-309,

NAATO023502

Judgement

Suspected parts

Line pressure is fow in all posi-
tions.

Cil pump wear

Controt piston damage

Pressure regulator valve or plug sticking
Spring for pressure regulator valve damaged

Fluid pressure leakage between oil strainer and pressure regulator valve

Clogged strainer

Line pressure is low in particu-
[ar position.

At idie

Fluid pressure leakage between manual valve and particular clutch

For example, line pressure Is:
— Low in “R” and “1” positions, but
— Normal in D" and “2” positions.

Then, fiuid leakage exists at or around low and reverse brake circuit.

Refer to “CLUTCH AND BAND CHART", AT-15.

Line pressure is high.

Mal-adjustment of throttle position sensor

Fiuid temperature sensor damaged

Line pressure solenoid valve sticking

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

Pressure regulator valve or plug sticking

Open in dropping resistor circuit

Line pressure is low.

At stall speed

Mal-adjustment of throttle position sensor

Line pressure solenoid valve sticking

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

Pilot valve sticking

ROAD TEST PROCEDURE
1. Check before engine is started.

U

2. Check at idle.

£

3. Cruise test.

SATTEEA

Road Test

DESCRIPTION
The purpose of the test is to determine overall performance of

W= e

A/T and analyze causes of problems.

The road test consists of the following three parts:

Check before engine is started
Check at idle
Cruise test

AT-59

NAATODZ4

NAATO024501

Gl
MA
EM
LC
E@
FIE
GL
MT
TF
PD
AX
sU
BR
ST
RS

BT
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Road Test (Cont'd)

SAT496G

1. CHECK BEFORE ENGINE IS STARTED

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

Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road test.
Refer to “ON BOARD DIAGNOSTIC SYSTEM DESCRIP-
TION” and “TROUBLE DIAGNOSES FOR SYMPTOMS”,
AT-31 - AT-46 and AT-185 - AT-213.

NAATO024502

1 CHECK O/D OFF INDICATOR LAMP

2 CHECK O/D OFF INDICATOR LAMP

1. Park vehicle on flat surface.

2. Move selector lever to “P" position,

3. Tumn ignition switch te *OFF” position.
Wait at least 5 seconds.

1

QVERDRIVE
ON/OFF >

SATOG71

4. Tum ignition switch to “ON" position. (Do not start engine.)
5. Does /D OFF indicator lamp come on for about 2 sec-

\O:D OFF indicator lamp

onds?

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

\OID QFF indicator lamp
e

' SAT3251A
Yes or No
Yes > Perform self-diagnosis. Refer to TCM
SELF-DIAGNOSIS PROCEDURE (No
Tools), AT-44.
Na > GO TO 3.
3 CHECK NG ITEM

1. Turn igniticn switch to “OFF” position.
2. Perform self-diagnosis and note NG items.
Refer to TCM SELF-DIAGNOSIS PROCEDURE {No Tools},

AT 44,

» Go to “2. Check at idle”, AT-61.

SAT3251A
Yes or No
Yes p (GOTO2
No > Go to “1, O/D OFF Indicator Lamp
Does Not Come On”, AT-188.

AT-60
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Road Test (Cont'd)

2, CHECK AT IDLE

=NAATO024503

1 CHECK ENGINE START 4 CHECK VEHICLE MQOVE
1. Park vehicle on flat surface. 1. Apply parking brake.
2. Turn ignition switch to "OFF” position. 2. Move selector lever to “N” position,
3. Move selector lever to “P” or “N” position. 3. Turn ignition switch to “START" position and start engine.
4, Turn ignition switch to start position. 4. Release parking brake.
5. Is engine started? 5. Does vehicle move forward or backward?
Yes or No Yes or No
Yes p |GOTOZ2 Yes p | Go 1o “4. In “N” Position, Vehicle
No > Go to “2. Engine Cannot Be Started in Moves', AT-191.
“P" and "N" Position”, AT-189. No > GO TO 5.
2 CHECK ENGINE START 5 CHECK SHIFT SHOCK
1. Turn ignition switch to “OFF” position. 1. Apply foot brake.
2. Move selector lever to “D”, “1”, “2" or “R” position. 2. Move selector lever to “R" position.
3. Tumn ignition switch to start position. 3. Is there large shock when changing from “N” to “R” posi-
4. Is engine started? tion?
Yes or No
Brake padal
Yes > Go to “2. Engine Cannot Be Started In
“P" and “N” Position”, AT-189. }
No p |GOTOS. L

3 CHECK VEHICLE MOVE

1. Turn ignition switch to “OFF" position.

2. Move selector laver to “P” position.

3. Release parking brake.

4. Push vehicle forward or backward.

5. Dees vehicla move when it is pushed forward or backward?

SATO82)
Yes or No
Yes » Go to “5. Large Shock. "V — “R°
Position”, AT-192.
No > GO TO 6.

6 CHECK VEHICLE MOVE

1. Release foot brake for several seconds.
2. Does vehicle creep backward when foat brake is released?

Yes or No
Yes > GOTO7.
No P |Goto “8. Vehicle Does Not Creep
Backward In “R" Position”, AT-193.

SATT796A
Yes or No
Yes » Go to *3. In “P" Position, Vehicle
Moves Forward Or Backward When
Pushed”’, AT-190.
No » GO TO 4.

7 CHECK VEHICLE MOVE

1. Move selector lever to “D”, “2" and “1” position and check if
vehicle creeps forward.
2. Does vehicle creep forward in all three positions?

Yes or No
Yes » Go to “3. Cruise test”, AT-62.
No > Go to *7. Vehicie Does Not Creep For-

ward In “D”, “2” Or “1" Position",
AT-195.

AT-61

&

CL

BT

TF

PO

AX

SU

HA
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)

Data link connector for g

CONSULT
~ ~ ~ SAT326]

NISSAN

CONSULT

i
Wy
START

I SUR MODE |

SEF3921

M SELECT SYSTEM |

ENGINE _
AT "

|
|
!
|
|
|

SATI74H

|[Im  selecToiAGMobE  []

[ sELF-DIAG ESULTS |

| DATA MONITOR |

[ bTC woRK suPPORT ]

[ TcM PART NUMBER |

| I

| |
SAT385)

3. CRUISE TEST
e Check all items listed in Parts 1 through 3.

@ With CONSULT N

e Using CONSULT, conduct a cruise test and record the result.

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

NAATOO24504

CONSULT Setting Procedure

1. Turn ignition switch “OFF".

2. Connect “CONSULT” to Data link connector for CONSULT.
Data link connector for CONSULT is located in instrument
lower panel on driver side.

NAATO02450402

3. Turn ignition switch “ON".
4. Touch “START".
5. Touch “A/T".

6. Touch “DATA MONITOR".

AT-62



TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd}

7. Touch “SETTING” to set recording condition. @l

| seLecT MoNITOR ITEM |

A

[ maIN siGNaLs |
[ sELECTION FROM MENU |
| | .
I |
| sewmgl [ START | LG
SAT902H
8. Touch “LONG TIME” and “ENTER” key. EC

[ [y SET RECORDING COND |

INCIIOINIICRn | MANLU || RIG I EE
H| SPEED

I ! el
l ] MT
SAT207G
] 9. Go back to SELECT MONITOR ITEM and touch “MAIN SIG-
by SELECT MONITOR ITEM | NALS”
[ ecu inpuT siGNALS W—] 10. Touch “START". TF
SELECTION FROM MENU | D

|

| |

| 5] B
[semna]]  START |

SAT03H S
11. When performing cruise test, touch “RECORD”.
#MONITOR % NO FAIL
ENGINE SPEED 800rprn[;] B
GEAR 1
SLCT LVR POSI  N.P
VEHICLE SPEED Okm/h §T
THROTTLE POSI 00/8 -
LINE PRES DTY 2%%
TCC §/V DUTY 4%
SHIFT S/V A ON =S
SHIFT SV B[] ON
I RECORD | -
SATO7IH =)
12. After finishing cruise test part 1, touch “STOP”.
*RECORD 4/8_#NO FAIL [yl A
ENGINE SPEED FoBrpm
GEAR 1
SLCT LVR POSI NP SC
VEHICLE SPEED Okm/h
THRQTTLE POS| 00/8
LINE PRES DTY 29%
TCC SV DUTY 4% EL
SHIFT S/V A ON
SHIFT SV B [l ON

STOP IDX

SATO72H

AT-63 793
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Road Test {Cont'd)

m REAL-TIME DIAG =

¥ %k k * NO FAILURE * % % %

[ STORE ] (REcorDl) |
fQJDISPLAY

SAT301C
™ ENG = GEAR SLCT
SPEED LEVER
18:01 {rpm) PCsI
0003 [T 1 D
0002 [T 1 D
0001 AT 1 D
00"00 704 1 D
00'01 704 1 D
0002 704 1 D
0003 — 704 1 D
| PRINT ][ GRAPH ]
SAT904H
™ ENG GEAR SLCT
SPEED LEVER
18:01_ (rpm) PosI
0003 JERYY 1 D
oo02 AT 1 D
0001 A 1 D
0000 704 1 D
00’01 704 1 D
0002 704 1 D
0003 704 1 D
aLm I PRINT ]
5AT905H
ENG GEAR SLCT  VEHI THRTL
SPEED LEVER -CLE PCSI
POSI SPEED
18:01 {rpm} {km/A) (/8)
[YYX 70¢ 1 D o 00
el 704 1 D 0 00
yull 704 1 D 0 00
G000 704 1 D 0 00
Wor 704 1 D Q0 00
oo'o2 704 1 8] 0 0.0
003 704 1 D 0 00
00'04 704 1 D 0 0.0
0005 704 1 D 0 00
SAT90BH
CONMECT
..k $AE
Ws.
[_Tem o] connector]|
41 42
p B
P 5
SAT513J

13. Touch “DISPLAY”.

14, Touch “PRINT".

15. Touch “PRINT” again.

16. Check the monitor data printed out.

17. Continue cruise test part 2 and 3.

30 Without CONSULT

NAATOOZ450403

e Throttle position sensor can be checked by voltage across

terminals 41 and 42 of TCM.

AT-64
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Road Test (Cont'd}

Cruise Test — Part 1 wanroosssosns G
1 CHECK STARTING GEAR (D,) POSITION 2 CHECK SHIFT UP (D, TO D,) MA
1. Drive vehicle for approx. 10 minutes to warm engine oil and Does A/T shift from D, to D, at the specified speed?
ATF up to operating temperatura. @ Read gear position, throttle opening and vehicle
ATF operating temperature: speed. EM
50 - B0°C {122 - 176°F) Specified speed when shifting from D, to D,:
2. Park vehicle on flat surface. Refer to Shift schedule, AT-309.
3. Set overdrive control swilch 1o “ON” position. n
4. Move selector lever to “P" position. @ » @ LG
Accelerator
pedal Er\
7
o Z o
S 7
*% FE
OVERDRIVE Half 7
a
ONIOFFI::> altway SATI541 @ﬂ:.
Yes or No
Yes > GO TO 3, MT
_ SAT001J No b [Goto“9. AT Does Not Shift: D, — D,
5. Start engine. or Does Not Kickdown: D, — D",
6. Move selector lever to “D” position. AT-199.
e,
b | 0 3 CHECK SHIFT UP (D, TO D) TE
SN Does A/T shift from D, to D, at the specified speed?
() Read gear position, throttle opening and vehicle
- speed. 5
§/ Specified speed when shifting from D, to Dy PD
\\ Refer to Shift schedule, AT-309.
sAToS?) Q»0Q AX
7. Accelerate vehicle by constantly depressing accelerator Accelerator
pedal halfway. pedal
» SU
Bi
Accelarator
pedal Haitway SAT955!
e ST
/ Yes or No
Yes > GO TO 4. )
7 : RS
Halfway SAT953! No » Go to “10. A/T Does Not Shift: D, —
8. Does vehicle start from D,? D,”, AT-201.
(B) Read gear position. .
Yes or No BT
Yes > GO TO 2.
e HA
No » Go to “8. Vehicle Cannct Be Started
From D,", AT-197.
EL
iD
795
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Road Test (Cont'd)

4

CHECK SHIFT UP (D, TO D)

6 CHECK HOLD LOCK-UP

speed.

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

Specified speed when shifting from D; to D,
Refer to Shift schedule, AT-308.

©» 0

Accelerator
pedal

%

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

Yes or No
Yes > GO TO 7.
No » Go to “13. A/T Does Not Held Lock-up
Condition®, AT-2086.

7 CHECK LOCK-UP OFF (D, L/U TO D,)

Haltway SATO56!
Yes or No
Yes GO TO 5.
No Go to "11. A/T Does Not Shift: Dy —
D,", AT-203.
5 CHECK LOCK-UP (D, TO D, L/U)

Does AT perform lock-up at the specified speed?
@ Read vehicle speed, throttle position when lock-up
duty becomes 94%.
Specified speed when lock-up occurs:
Refer to Shift schedule, AT-309.

C» @

Accelerator
pedal

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

an» @

Accelarator Brake pedal
padal

7
73
Released Lightly applied SATO56!
Yes or No
Yes p [(GOTOS
No p  1Go to “14. Lock-up Is Not Released”,
AT-207.
8 CHECK SHIFT DOWN (D, TO D3)

Haltway SATH57I
Yes or No
Yes » GO TC 6.
No > Go to “12. AT Does Not Perform Lock-
up”, AT-205.

1. Decelerate vehicle by applying foot brake lightly.

2. Does engine speed return to idle smocthly when A/T is
shifted from D, to D5?

@ Read gear position and engine speed.

e»0

Accelerater Brake pedal

Pl

2
Released

R

ngh“y applled SATORI

Yes or No

Yes > 1. Stop vehicle.

2. Go fo "Cruise test — Part 2", AT-67.

No p |Go to “15. Engine Speed Does Nat

Return To Idle (Light Braking D,—
D.)’, AT-208.

AT-66
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Road Test (Cont'd)
Cruise Test — Part 2 @l
=NAATO02450405
1 CHECK STARTING GEAR (D,) POSITION 3 CHECK SHIFT UP (D, TO D) RA
1. Confirm overdrive control switch is in “ON" position. Does A/T shift from D, to D, at the specified speed?
2. Confirm selector lever is in “D” positior:. @ Read gear position, throttle position and vehicle
3. Accelerate vehicle by half throttle again. speed. EM
4. DPoes vehicle start from D,? Specified speed when shifting from D, to D,:
@ Read gear position. Refer to Shift schedule, AT-309.
e»0 -
Accelerator
pedal
» E
Accelerator
pedal
‘ FE
Fully d /cf
ully depresse SAT960I |
SAT495G Yes or No
Yes or No Yes > GO TO 4. MT
Yes > GO TO 2. No > Go to “10. A/T Does Not Shift: D; —
D;", AT-201.
No > Ge to “18. Vehicle Does Not Start
From D,", AT-209.

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

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

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

2. Release accelerator pedal and then quickly depress it fully.

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

(B) Read gear position and throttle position.

@922 » 0

Release accelerator pedal after shifting from D, to Ds.

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

Read gear position, throttle position and vehicle

80 km/h
{50 MPH)
Accelerator Accelarator Accelerator
_pedal pedal pedal
7 Y 22 7
* ” ™
4 74 7
Halfway Released Fully depressed
S5AT404H
Yes or No
Yes » GO TO 3.
No » Go to “9. AT Does Not Shift: D, — D,

Or Does Not Kickdown: D, — D",
AT-129.

speed.
Accelerator Accelerator
pedal pedal
2
“
Fully depressed Released
SAT405H
Yes or No
Yes > 1. Stop vehicle.
2. Go to “Cruise test — Part 3", AT-68.
No > Go to “11. A/T Does Not Shift: D, —
D,", AT-203.

AT-67

TF

PD
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)

Cruise Test — Part 3 I
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.
3. Accelerate vehicle using half-throttle 1o D,

4

OVERDRIVE
S
SAT999I
SATE12A Yes or No
Yes » GO TO 4.
» ]GO TC 2. No P |Go to “15. Engine Speed Does Not
Return To Idle (Light Braking D, —»
D), AT-208.
2 CHECK SHIFT DOWN (D, TO D;)
1. Release accelerator pedal.
2. Set overdrive control switch to “OFF” position while driving 4 CHECK SHIFT DOWN (D; TO D,)
in D,. 1. Move selector lgver from “D” to “2" position while driving in
3. Does A/T shift from D, to D, (O/D OFF)? D, (O/D OFF}.
(B) Read gear position and vehicte speed. 2. Does AT shift frem D, (O/D OFF) to 2,7

(f) Read gear position.
>0
8 " 5
g
@)
[ Engine brake

-
Y/

OVEFIDRI|:V>E \
ON/OFF| Engine brak
O FE—
SAT299!
Yes or No SAT791GA

Yes » |GoTO3. Yes or No
No B |Goto “17. AT Does Not Shift: D, —» Yes » |GOTOS.

D5, When Overdrive Control Switch No > Go to “18. A/T Dees Not Shift; Dy —

‘ON" — “OFF”, AT-210. D,, When Selector Lever “D” — “2"

Position”, AT-211.
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TROUBLE DIAGNOSIS — BASIC INSPECTION

Road Test (Cont'd)

@l

5 CHECK ENGINE BRAKE 7 CHECK ENGINE BRAKE

Does vehicle decelerate by engine brake?

Does vehicle decelerate by engine brake?

@ MA
a
, S
: LG

ng]ne brake

Engine brake

SAT7H1GA SAT778B
Yes or No Yes or No FE
Yes p» |[GOTOS. Yes - |1. Stop vehicle.
. - 2. Perform self-diagnosis. Refer to
No - Go to “15. Engine Speed Does Not TCM SELF-DIAgNOSTic PROCE- oL
Return To Idle (Light Braking D, — 5
D,)", AT-208. DURE (No Toaols), AT-44.
No > Go 1o “20. Vehicle Does Not Deceler- MT
ate By Engine Brake”, AT-212.

6 CHECK SHIFT DOWN (2, TO 1,)

1. Move selector lever from “2” to 1" position while driving in
2.
2. Does A/T shift from 2; to 1, position?

@

2D
®
AX

®
o

SAT778B
Yes or No ME'S
Yes > GO TO 7.
No [ Go to “19. A/T Does Not Shift: 2, — S‘T
1,, When Selector lever "2” — “1”
Position”, AT-212.
RS
BT
A
§C
=
1B
799
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart

Symptom Chart

Numbers are arranged in the order of inspection.

Perform inspections starting with number one and work up.

NAATOO26

Symptom Condition Diagnostic item Reference Page
) . 1. Ignition swilch and starter EL and EM section
Engine does not start in “N”, “P” posi-
tions. ON vehicle 2. Control linkage AT-229
AT-189
3. PNP switch AT-229
Engine starts in position other than “N” 1. Control linkage AT-229
and "P" positions. ON vehicle
AT-189 2. PNP switch AT-229
1. Fluid level AT-55
2. Line pressure AT-58
ON vehicle 3. Throttle pesition sensor (Adjustment) EC section
Trar_1_sm153|on noise in “P" and “N 4. Revolution sensor and vehicle speed AT-97, AT-177
positions, sensar
5. Engine speed signal AT-102
6. Cit pump AT-250
OFF vehicle
7. Torque converter AT-239
Vehicle moves when changing into “P" . .
position or parking gear does not dis- ON vehicle 1. Control linkage AT-229
engage when shifted out of “P” posi-
2?_”1 89 OFF vehicle 2. Parking componenis AT-290
1. Control linkage AT-225
ON vehicle
2. Accumulator 3-4 (N-R) AT-226
Vehicle runs in “N” position.
AT-191 3. Forward clutch AT-273
OFF vehicle 4. Reverse clutch AT-267
5. Overrun clutch AT-273
1. Control linkage AT-229
2. Line pressure AT-58
ON vehicle
3. Line pressure solenoid valve AT-144
Vehic':le will not run in "R” plo.sition (but 4. Control valve assembly AT-228
runs in "D", “2" and “1" positions).
Clutch slips. 5. Reverse cluich AT-267
Very poor acceleration.
AT-103 6. High cluich AT-271
OFF vehicle 7. Forward clutch AT-273
8. Overrun clutch AT-273
9. Low & reverse brake AT-277
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reference Page

Symptorn Condition Diagnostic ltem
1. Fluid level AT-55
2. Control linkage AT-229
ON vehicle 3. Line pressure AT-58
4. Line prassure sclenoid valve AT-144
Vehicle braked when shitting into “R”
position. 5. Control valve assembly AT-226
&. High clutch AT-271
7. Brake band AT-286
OFF vehicle
8. Forward clutch AT-273
9. Overrun clutch AT-273
1. Engine idling rpm AT-58
2. Throttle position sensor {(Adjusiment) EC section
3. Line pressure AT-58
_ 4. A/T fluid temperature sensor AT-92
Sharp shock in shifting from *N” to <D | ON vehicle ) )
position. 5. Engine speed signat AT-102
6. Line pressure sclenoid valve AT-144
7. Control valve assembly AT-226
8. Accumulator N-D AT-226
OFF vehicle 9. Forward clutch AT-273
Vehicle will not run in “D” and “2” posi- | ON vehicle 1. Contral linkage AT-229
tions {but runs in “1" and “R” posi-
tions). OFF vehicle 2. Low one-way clutch AT-281
1. Fluid level AT-55
2. Line pressure AT-58
ON vehicle 3. Line pressure solenoid valve AT-144
4, Control valve assembly AT-226
Vehicle will not run in “D”, 17, “2"
positions (but runs in “R” position). 5. Accumulator N-D AT-226
Clutch slips. Very poor acceleration, -
AT-195 6. Reverse clutch AT-267
7. High clutch AT-271
OFF vehicle 8. Forward clutch AT-273
9. Forward one-way clutch AT-273
10. Low one-way clutch AT-281
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom

Condition Diagnostic ltem Reference Page
1. Fluid level AT-55
2. Control linkage AT-229
3. Throttle position sensor (Adjustment} EC section
4, Line pressure AT-58
ON vehicle
5. Line pressure solenoid valve AT-144
6. Control valve assembly AT-226
;E:E::_s or brakes slip somewhat in 7. Accumulator N-D AT-996
8. Accumuiator 3-4 (N-R) AT-226
9. Forward clutch AT-273
10. Reverse clutch AT-267
QFF vehicle 11. Low & reverse brake AT-277
12. Qi pump AT-250
13. Torque converter AT-239
Excessive creep. ON vehicle 1. Engine idling rpm EC section
1. Fluid level AT-55
ON vehicle 2. Line pressure AT-58
No creep at all. 3. Control valve assembly AT-226
AT-193, AT-185 4. Forward clutch AT-273
OFF vehicle 5. Qil pump AT-250
6. Torque converter AT-238
1. PNP switch AT-229
2. Control linkage AT-229
Failure to change gear from “D,” to ON vehicle 3. Shift solenoid valve A AT-150
Dy 4. Confrol valve assembly AT-226
5. Revolution sensor and speed sensor AT-97, AT-177
OFF vehicle 6. Brake band AT-288
1. PNP switch AT-229
2. Control linkage AT-229
ON vehicle 3. Shitt solenoid valve B AT-155
fg:”t-ne to change gear from “Dy" to 4, Control valve assembly AT-226
5. Revolution sensor and speed sensor AT-92, AT-177
6. High clutch AT-271
OFF vehicle
7. Brake band AT-286
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart {Cont’d)

Symptom Condition Diagnostic Item Reference Page
1. PNP switch AT-229
2. Control linkage AT-229
Failure to change gear from “D” to ON vehicle 3. Shiit solencid valve A AT-150
Dy" 4. Revolution sensor and speed sensor AT-97, AT-177
5. A/T fluid temperature sensor AT-82
OFF vehicle 6. Brake band AT-286
1. Throttle position sensor (Adjustment) EC section
Too high a gear change point from .
“D," to “D,", from “D," to “Dy”, from ON vehicle 2. Revolution sensor and speed sensor AT-97, AT-177
“Dy" to “D,". - : A AT 150
AT-199, AT-201, AT-203 3. Shift solencid valve
4. Shift solenoid valve B AT-1556
. 1. Fluid level AT-55
Gear change directly from “D,” to “D,” | ON vehicle
OCOUIS. 2. Accumulator 1-2 AT-226
OFF vehicle 3. Brake band AT-286
1. Engine idling rpm AT-58
Engine stops when shifting lever into ON vehicle 2. Torque converter clutch solenoid valve | AT-132
"D "2 and 117 3. Centrol valve assembly AT-2286
OFF vehicle 4. Torque converter AT-239
1. Throttle position sensor (Adjustment) EC section
2. Line pressure AT-58
Too sharp a shock in change from ON vehicle 3. Accumulater 1-2 AT-226
Dy 107D, 4. Control valve assembly AT-226
5. A/T {luid temperature sensor AT-92
OFF vehicle 6. Brake band AT-286
1. Throtile position sensor {Adjustment) EC section
2. Line pressure AT-58
ON vehicle
Too sharp a shock in change from 3. Accumulator 2-3 AT-226
D" 10 “Dy”. 4. Control valve assembly AT-226
5. High clutch AT-271
OFF vehicle
6. Brake band AT-286
1. Throttle position sensor {Adjustment) EC section
2. Line pressure AT-58
ON vehicle
Too sharp a shock in change from 3. Accumulator 3-4 (N-R) AT-226
D" to "D 4. Control valve assembly AT-226
5. Brake band AT-286
OFF vehicle
6. Overrun clutch AT-273
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom Condition Diagnostic Item Reference Page
1. Fluid level AT-55
2. Throttle position sensor (Adjustment) EC section
Almost no shock or clutches slipping | ON vehicle 3. Line pressure AT-58
in change from *D;" to “D," 4. Accumulator 1-2 AT-226
5. Controt valve assembly AT-226
OFF vahicle 6. Brake band AT-286
1. Fluid level AT-55
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Line pressure AT-58
Almast no shock or slipping in change 4. Accumulatos 2-3 AT-226
from “D,”" to “Dy". )
5. Control valve assembly AT-228
6. High clutch AT-271
OFF vehicle
7. Brake band AT-286
1. Fluid level AT-55
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Line pressure AT-58
Almost nc shock or slipping in change
from nDau tO “D4". 4. ACCUITIUi&lOI‘ 3'4 (N'H) AT'226
5. Control valve assembly AT-226
8. High clutch AT-271
OFF vehicle
7. Brake band AT-286
ON vehicle 1. Fluid level AT-55
2. Reverse clutch AT-267
Vehicle braked by gear change from 3 Low & reverse brake AT-277
Dy" 10 *Dy" OFF vehicle
4. High clutch AT-271
5. Low one-way clutch AT-281
Vehicle braked by gear change from | ON vehicle 1. Fluid level AT-55
D2" 10 “Dy”. OFF vehicle 2. Brake band AT-286
ON vehicle 1. Fluid level AT-55
Vehicle braked by gear change from 2. Overrun clutch AT-273
Dg” 1o "D QFF vehicle 3. Forward one-way clutch AT-273
4, Reverse clutch AT-267
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Reference Page

Symptom Condition Diagnostic ltem
1. Fluid level AT-55
2. PNP switch AT-229
ON vehicle 3. Shift solencid valve A AT-150
4. Shift solenoid valve B AT-155
5. Conirol valve assembly AT-226
Maximum speed not attained. Accel-
eration poor. 6. Reverse clutch AT-267
7. High clutch AT-271
8. Brake band AT-286
QFF vehicle
9. Low & reverse brake AT-277
10. Oil pump AT-250
11. Torque converter AT-239
1. Fluid level AT-55
2. Throttle position sensor {(Adjustment) EC section
3. Overrun clutch sclencid valve AT-167
ON vehicle : :
Failure to change gear from *D,” to 4. Shift solenoid valve A AT-150
Os" 5. Line pressure solanoid valve AT-144
6. Control valve assembly AT-226
7. Low & reverse brake AT-277
OFF vehicle
8. Overrun clutch AT-273
1. Fluid level AT-55
2. Throttte position sensor (Adjustment) EC section
ON vehicle 3. Shift solenoid valve A AT-150
Fallure to change gear from “Dy” to ; i
“D,” or from “D,” to “D,". 4. Shift solenoid valve B AT-155
5. Gontrol valve assembly AT-226
8. High clutch AT-271
OFF vehicle
7. Brake band AT-286
1. Fluid level AT-55
2. Throttle position sensor {Adjustment) EC section
ON vehicle 3. Shift solenold valve A AT-150
Failure to change gear from “D,” to 4. Shift solenoid valve B AT-155
D, or from “D3” to “Dy™ 5. Control valve assembly AT-226
6. Low one-way clutch AT-281
OFF vehicle 7. High clutch AT-271
8. Brake band AT-288
1. Throttle position sensor {Adjustment) EC section
Gear change shock felt during decel- |y .o 2. Line pressure AT-58
eration by releasing accelerator pedal. 3. Overrun clutch solenoid valve AT-167
4. Control valve assembly AT-226
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd}

Symptom Condition Diagnostic Itermn Reference Page
Too high a change point from “D," to 1. Throttle position senscr {Adjustment) EC section
“Dy", from “Dy" to *D,", from “D," to ON vehicle
“Dy". 2. Revolution sensor and speed sensor AT-97, AT-177
‘ 1. Throttle position sensor (Adjustment) EC section
Kickdown does not operate when 2. Revolution sensor and speed sensor AT-97, AT-177
depressing pedal in "D,” within kick- | ON vehicle
down vehicle speed. 3. Shift solenocid valve A AT-150
4. Shift solenoid valve B AT-155
1. Revolution sensor and speed sensor AT-97, AT177
Kickdown operates or engine overruns 2. Throttle position sensor {Adjustment) EC section
when depressing pedal in “D,” beyond | ON vehicle
kickdown vehicle speed limit. ‘ 3. Shift solencid valve A AT-150
4. Shift solenoid valve B AT-155
1. Fluid levet AT-55
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Line pressure AT-58
Races extremely fast or slips in
changing from “D," to “D,” when 4, line pressure solenoid valve AT-144
depressing pedal.
5. Control valve assembly AT-226
6. High clutch AT-271
OFF vehicle
7. Forward clutch AT-273
1. Fluid level AT-55
2. Throttle position sensor (Adjustment) EC section
3. Line pressure ' AT-58
o ON vehicle
Races extremely fast or slips in 4. Line pressure solenoid valve AT-144
changing from “D,” to “D,” when
depressing pedal. 5. Shift solenoid valve A AT-150
6. Control valve assembly AT-226
7. Brake band AT-288
OFF vehicle
8. Forward clutch AT-273
1. Fluid level AT-55
2. Throttle position sensor (Adjustment) EC section
3. Line pressure AT-58
ON vehicle 4. Line pressure solencid valve AT-144
Races extremely fast or slips in 5. Gantral valve assembly AT-226
changing from “D5” to “D,” when
depressing pedal. 6. A/T fluid temperature sensor AT-92
7. Accumulator 2-3 AT-226
8. Brake band AT-286
OFF vehicle 8. Forward clutch AT-273
10. High clutch AT-271
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom Condition Diagnostic lterm Reference Page
1. Fluid level AT-55
2. Throttle position sensor (Adjustment) EC section
ON vehicle 3. Line pressure AT-58
Races extremely fast or slips in 4. Line pressure solencid valve AT-144
changing from “D,” or *Dy” to “D,"
when depressing pedal. 5. Control valve assembly AT-226
6. Forward clutch AT-273
OFF vehicle 7. Forward one-way ciutch AT-273
8. Low one-way clutch AT-281
1. Fluid level AT-55
2. Control linkage AT-229
ON vehicle
3. Line pressure AT-58
4. Line pressure solenoid valve AT-144
Vehicle will not run in any position. 5. Oil pump AT-250
8. High clutch AT-271
OFF vehicle 7. Brake band AT-286
8. Low & reverse brake AT-277
9. Torque converter AT-239
Transmission noise in “D”, “2”, “4> and | ON vehicle 1. Fluid level AT-35
‘R’ positions. OFF vehicle 2. Torque converter AT-239
1. PNP switch AT-229
2. Throttle position sensor (Adjustment) EC section
3. Torque converter clutch solencid valve [ AT-132
Failure o change from D, to 2" ON vehicle 4. Shift solenoid valve B AT-185
when changing lever into “2" position. 5. Shift solenoid valve A AT-150
AT-208 6. Control valve assembly AT-226
7. Control linkage AT-229
8. Brake band AT-286
OFF vehicle
9. Overrun clutch AT-273
Gear change from "2, 10 "24" In 2" |\ Lehicle 1. PNP switch AT-229

position.
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart (Cont'd)

Symptom Condition Diagnostic Itern Reference Page
1. PNP switch AT-229
2. Control linkage AT-229
3. Throttle position sensor {Adjustment) EC section
. ) ON vehicle 4. Revolution sensor and speed sensor AT-82, AT-177
Engine brake does not operate in “1”
position. 5. Shift solenoid vaive A AT-150
AT-208
6. Control valve assembly AT-226
7. Overrun clutch solenocid valve AT-167
8. Overrun clutch AT-273
OFF vehicle
9. Low & reverse brake AT-277
Gear change from “1,” to “1,” in “1” ON vehicle 1. PNP switch AT-229
position. 2. Control linkage AT-229
1. PNP switch AT-229
2. Revolution sensor and speed sensor AT-97, AT-177
ON vehicle 3. Shift solenoid valve A AT-150
Does not change from “1," to “1,” in
“1” position. 4. Controf valve assembly AT-226
5. Overrun clutch solenoid valve AT-167
6. Overrun clutch AT-273
OFF vehicle
7. Low & reverse brake AT-277
Large shock changing from “1,” to “1,” ON vehicle 1. Contral valve assembly AT-226
in 17 position. OFF vehicle 2. Low & reverse brake AT-277
1. Fluid level AT-55
2. Engine idling rpm AT-58
3. Throttle position sensor (Adjustment} EC section
ON vehicle
4, Line pressure AT-58
5. Line pressure solenoid valve AT-144
6. Contrel valve assembly AT-226
) 7. Qil pump AT-250
Transmission overheats,
8. Reverse clutch AT-267
9. High ciutch AT-271
10. Brake band AT-286
OFF vehicle
11. Forward clutch AT-273
12. Qverrun clutch AT-273
13. Low & reverse brake AT-277
14. Torque converter AT-239 -
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symptom Chart {Coni'd)

Symptomn Condition Diagnostic ltem Reference Page @
ON vehicle 1. Fluid level AT-55
A
2. Reverse clutch AT-267 WA
) 3. High clutch AT-271
ATF shoots out during operation. ElM]
White smoke emitted from exhaust 4. Brake band AT-286
pipe during operation. OFF vehicle
5. Forward clutch AT-273 L
6. Overrun clutch AT-273 7
7. Low & reverse brake AT-277 EC
ON vehicle 1. Fluid level AT-55
2. Torque converter AT-239 EE
3. Oil pump AT-250
4. Reverse cluich AT-267 GL
Offensive smell at fluid charging pipe. 5. High clutch AT-271
OFF vehicle
6. Brake band AT-286 T
7. Forward cluich AT-273
8. Overrun clutch AT-273
9. Low & reverse brake AT-277
1. Throttle position sensor (Adjustment) EC section T
2. Revolution sensor and speed sensor AT-97, AT-177
3. PNP switch AT-229 PO
4. Engine speed signal AT-102
ON vahicle A
Torgue converter is not locked up. 5. A/T fluid temperature sensor AT-92
6. Line pressure AT-58
, S
7. Torque converter clutch sclenoid valve AT-132
8. Control valve assembly AT-226 2R
=3
OFF vehicle 9. Torque converter AT-239
1. Fluid level AT-55 ST
2. Line pressure AT-58
3. Torque converter clutch solenoid valve | AT-132 ﬁg
ON vehicle
Torque converter clutch piston slip. 4. Line pressure solenocid vaive AT-144
5. Line pressure solenoid valve AT-144 BT
6. Control valve assembty AT-226
OFF vehicle 7. Torque converter AT-239 =
1. Throttle position sensor (Adjustment} EC section
Lock-up point is extremaly high or low. | oy 2. Revolution sensor and speed sensor | AT-97, AT-177 §C
vehicle
AT-205 3. Torque converter clutch solencid valve AT-132
4. Control valve assembly AT-226 EL
()
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Symplom Chart (Cont'd)}

Reference Page

Symptom Condition Diagnostic Item
1. Throttle position sensor (Adjustment) EC section
2. PNP switch AT-229
3. Revolution sensor and speed sensor AT-97, AT-177
4. Shift solencid valve A AT-150
ON vehicle -
A/T does not shift to “D,” when driving 5. Overrun cluich solenoid valve AT-167
with overdrive control switch “ON". 8. Control valve assembly AT-226
7. A/T fluid temperature sensor AT-92
8. Line pressure AT-58
9. Brake band AT-286
CFF vehicle
10. Overrun clutch AT-273
1. Fluid level AT-55
2. Torque converter clutch sclenoid valve | AT-132
Enging is stopped at "R”, “D", “2” and . ] B
“4" positions. ON vehicle 3. Shift scienoid valve B AT-155
4. Shift solenoid valve A AT-150
5. Control valve assembly AT-226
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminais and Reference Value

CONNECT

Terminal

®o®

SAT216J

TCM harness conneclor

112[314]
19[11]12[13]

&
4[15]16[17]18]

739!I

19]20]21

22[23]24)|

25[26]27[28]

ofa0]31]a2]33

(129

K
43]44 ﬂ.sl—ﬁ:u; 748

40[41]42

SAT217JB

TCM Terminals and Reference Value

PREPARATION

e Measure voltage between each terminal and terminal 25 or 48 A
by following “TCM INSPECTION TABLE”".

TCM HARNESS CONNECTOR TERMINAL LAYOUT

TCM INSPECTION TABLE

=NAATO027

NAATO027501

NAATO027502

NAATOOZ7503
(Data are reference values.)
Terminal ) - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal after warm- 15 - 3.0V
1 oY Line pressure Ing up engine.
solenoid valve - ;
@ Wheq depressmg accelerator pedal fully after 0.5V or less
warming up engine.
Line pressure @ When relealtsing accelerator pedal afier warm- 5. 14V
o BRry | sSolenoid valve ing up engine.
(with dropping When depressing accelerator pedal fully after
resistor) . ; 0.5V or less
warming up angine.
Torque converter When A/T performs lock-up. 8-15V
3 G/OR clutch solenoid
valve When A/T does not perform lock- up. 1V or less
4 —_ — — _—
51 PU/W DT1 — —
6*1 P/B DbT12 — -—
| v 73 & = =
8 —_ — — —
N
9 — — ;k& —_ —
It-
When tumning ignition switch to “ON”, Battery volt
10 W/R Power saurce age
When turning ignition switch to “OFF”. 1V or less

AT-81

[EM]
LG
EC
F&
CL
M

T

PD

AS

sSU

BR

ST

RS



TCM Terminals and Reference Value (Cont'd)

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Terminal . . Judgement
No. Wire color ltemn Condition stardard
When shift solenoid valve A operates. Battery volt-
{(When driving in “Dy” or “D,".) age
11 LW Shift solenoid -
valve A When shift solenoid valve A does not oper-
ate. 1V or less
(When driving in "Dy” or “D5".)
When shift solenoid valve B operates. Battery volt-
{When driving in “D,” or “D,”.) age
12 UR Shift solenoid
valve B When shift solenoid valve B does not oper-
ate. 1V or less
(When driving in “Dy” or “D".}
When setting overdrive control switch in “ON” | Battery volt-
T position. age
13 ay I(;;II])DO.FF indicator ‘ . .
‘\'Nherl settl_r_lg overdrive control switch in 1V or less
OFF” position.
14 — — — —
15*1 YIG OBD-il ocutput — —
Ay When releasing accelerator pedal after warm-
@ ing up engine. Battery volt-
Closed throttle Refer to “Preparation”, “TCM SELF-DIAG- age
" oRaw | position switch @ NOSTIC PROCEDURE (No Tools)", AT-44.
(in throttle position When depressing accelerator pedal after
switch) warming up engine. 1V o less
Refer to “Preparation”, “TCM SELF-DIAG-
NOSTIC PROCEDURE (No Tools)", AT-44.
Wide open throttle When depressing accelerator pedal more Battery volt-
i ; than half-way after warming up engine. age
17 OR/B p.OSI;[]IOn |SWItCh' .
(in throttle position When releasing accelerator pedal after warm-
switch) . . 1V or less
ing up engine.
When ASCD cruise is being performed. Battery voit-
N (“CRUISE” light comes on.) age
18 B/Y :S;CD cruise sig
a When ASCD cruise is not being performed. 1V or less
(“CRUISE” light does not comes on.)
19 W/R Power source Same as No. 10
When overrun clutch solenoid valve operates. Battery volt-
Qverrun clutch age
20 LB solenoid valve
When overrun clutch solenoid valve does not 1V or less
operate.
21 — —_ — —
m When setting overdrive control switch in “ON” | Battery volt-
: position age
29 ay Sov:ﬁécri]nve control
?‘Nherl sen[rjg overdrive contrel switch in 1V or less
CFF” position
23 — — — —

812
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TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

TCM Terminals and Reference Value (Cont'd)

Terminal . . Judgement
No. Wire color Item Condition standard
When “ACCEL” set switch on ASCD cruise is | More than
; released. 4.5V
24 WG ASICD 0D cut sig-
na When “ACCEL” set switch on ASCD cruise is 1V or less
applied.
25 B Ground -— -
When setting selector lever to “1” position. Battery voit-
28 Q PNP switch “1” o age
position @ When setting selector fever to other posi- 1V or less
tions.
. @ When setting selector lever to “2” position. g;;tery volt
o7 GW PNl;.swnch 2
positon When setting selector lever to other posi- 1V o less
tions,
@ When turning ignition switch to “OFF”. gggew volt-
Power source
28 RY (Memory back-up) or Battery volt-
@ When tuming ignition switch to “ON”. age v
1V or more
. Voltage rises
Revolution sensor When vehicle cruises at 30 kmvh (19 MPH). | gradually in
29 w (Measure in AC response to
range) vehicle speed.
When vehicle parks. ov
302 w — — —
312 L — m —_— —
Throttle position
32 P/B sensor — 4.5 - 55V
(Power source}
33 — —_ — —
When setting selector lever to "D" position, Battery voit-
2 L PNP switch “D” age
position When setting selector lever to other posi- 1V or less
tions.
When setting selector lever to “R” position. Battery voit-
a5 v PNP switch “R” t . age
position @ When setting selector lever to other posi- 1V or less
tions.
@ When setting selector lever to “N” or “P" pasi- | Battery voit-
PNP switch “N” ar tion. age
36 P “P" position
\_Nhen setling selector lever to other posi- 1V or less
ticns.
37 —_— — - —
38 —_ — — —_

AT-83
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TCM Terminals and Reference Value (Cont'd)

TROUBLE DIAGNOSIS — GENERAL DESCRIPTION

Terminal ] - Judgement
No. Wire color Item Condition standard
39 w/B E;F'ne speed sig- When engine runs at idle speed. 0.5-25V

Voltage varies
40 WIL Vehicle speed When moving vehicle at 2 to 3 km/h (1 1o 2 :Jhe;nw?eg\;eas: d
sensor MPH) for 1 m (3 ft) or more. more than
4.5V.
Fully-closed
throttle:
When depressing accelerator pedal slowly Approximately
41 P Throttle position after warming up engine. 0.5V
sensor (Voltage rises gradually in response to Fully-open
throttle position.) throttie:
Approximately
4v
Throttle position Cs A
42 B Sensor @) —_ —
(Ground)
s | - - o - =
46 — — —_ —
When ATF temperature is 20°C (68°F). ‘:‘%‘:}""'m""te'y
47 R AT fluid tempera- '
ture sensor ;
When ATF temperature is 80°C (176°F). pnpoximately
48 B Ground — —_

*1: These terminals are connected to the ECM.

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

AT-84



TROUBLE DIAGNOSIS FOR POWER SUPPLY
Wiring Diagram — AT — MAIN

Wiring Diagram — AT — MAIN @l
NAATOI8S
AT-MAIN-01
A
{GNITION SWITCH 7
BATTERY ON or START
| ¥ FUSE [ER
BLOCK
7.5A 10A | (J/B) Refer to
% EL-POWER. L@
1 1
& 2]
RAY W/R J
' . EC
s : Detectable line for DTC
| Non-detectable line for DTC
® Fe
CL
R/Y W/R W/R
Eal [FoTl [l
MEMORY VIGN VIGN M
B/U TCM
{TRANSMISSION
CONTROL.
MODULE)
@
GND GND
Em]
T

PD

e
W)
)

-
ne
P

SU

BR

| @T

Fas F2g RS
Reter fo last page (Foldout page).
D)
jlalal=]4]5]6]7 @D B
HE N NERDEGENS
=TT = | | A
I EL =] :
 {Bd2ls]4]s]s]7]8]9 25]26]27]28]es]z0[31]a2]z2
1 |elmliz]1a]14]15]6[17]18 ng 34|35} 36a7]38]30]40[41]a2 “:313(0 HS :
1 [lis]2o]21 22]23]24 23]44]45 46[47]48 | §C
' 1

MAT752A ﬂ@x

AT-85 o5
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Wiring Diagram — AT — MAIN (Cont’d)

TCM TERMINALS AND REFERENCE VALUE

NAATO185501
Remarks: Specification data are reference values.
Terminal . - Judgement
No. Wire color ltem Condition standard
- volt-
C! When turning ignition switch to “ON’. Sagery ©
10 W/R | Power source g
ﬁ When turning ignition switch to “OFF". 1V or less
W
19 WiR Paower source A Same as No. 10
25 B Ground @[@ — —
S It-
When turning ignition switch to "OFF”. aBg;lery volt
Power source
28 RY {Memory back-up) or Batt "
C’l@ When tuming ignition switch to “ON”. a;ee'y ol
48 B Ground @l@ — —_

1 CHECK TCM POWER SOURCE

1. Turn ignition switch to “ON” position.
(Do not start engine.}
2. Check voltage beiween TCM terminals 10, 18, 28 and
ground.,
Voltage: Battery voltage

CONNECT

TCM O CONNECTOR
10, 18, 28
——

_.
D @y

= SATS14J

3. Tum ignition switch to “OFF" position.

4. Check voltage between TCM terminal 28 and ground.
Voltage: Battery voltage

Lo

ON*OFF

2 b

2 CHECK TCM GROUND CIRCUIT

1. Turn ignition switch to “OFF" position.

2. Disconnect TCM harness connector.

3. Check continuity between terminals 25, 48 and ground.
Continuity should exist.

DISCONNECT
TCM O CONNECTOR
25, 48
—

gl

3

!

OK or NG
OK > GO TO 2.
NG > Check the following items:

« Harness for short or open between
ignition switch and TCM terminals
10, 19 and 28 (Main harness)

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

PLY ROUTING").

= SAT515J
If OK, check harmess for short to ground and short to
power,
OK or NG
OK » INSPECTION END
NG p | Repair open circuit or short to ground

or short to power in hamess or con-

nectors.

AT-86




DTC P0705 PARK/NEUTRAL POSITION SWITCH

Description
Description @i
. . NAATOG28
Revelution sensor o The PNP swilch assemble includes a transmission range
switch. A
e The transmission range switch detects the selector position ™
and sends a signal to the TCM.
E]
) LG
PNP switch
SAT516J
EG

TCM TERMINALS AND REFERENCE VALUE —

Remarks: Specification data are reference values.

Terminal . -, Judgement FE
No. Wire color ltem Condition standard
. . Battery voit-
When setting selector lever to “1” position. aae 24 Gl
26 G PNP switch “1” g
position ; i
When setting selector lever to other pasi 1V or less .
tions. T
- It-
. When setting selector lever to “2” position. Sggery vo
When setting selector lever to other posi- 1V or less
tions.
) Battery volt- s
@ When setting selector tever to “D” position. age ry
94 L PNP switch “D” g
position . -
@ When setting sefector lever to other posi £V or less PD
tions.
- It-
When setting selector lever to "R” position. aBa;tery volt AX
a5 v PNP switch “R” _ 9
position : .
When setting selector lever to other posi 1V or less su
tions.
When setting selector lever to “N” or “P” posi- | Battery volt-
- b PNP switch “N” or tion. age BR
“P" position ; .
YVhen setting selector lever to other posi 1V or less
tions.
ST
ON BOARD DIAGNOSIS LOGIC
NAAT0026503
Diagnostic trouble code Maltunction is detected when ... Check item (Possible cause) RS
: PNP SW/CIRC
@ TCM does not receive the correct voltage ¢ :-frirgeps:l; ;fv?;:e;tzﬁt is open or
@ : PO705 signal from the switch based on the gear shorted.) P BT
osition. N
: MIL Code No. 1101 g ¢ PNP switch
HA
8C
EL
JoX

AT-87 817
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DTC P0705 PARK/NEUTRAL POSITION SWITCH

Description (Cont'd}

[ sELECT-SYSTEM

[ ENGINE

|
I
|
I
L

SEF885K]

[l seLECT DIAG MODE

[ woRrk suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

[ acTive TEST

| DTC CONFIRMATION

| ECM PART NUMBER

[+]]
|
|
|
|
|
|

SATO1I

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”.

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

3) Start engine and maintain the following conditions for at least
5 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.3V
Selector lever: D position {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 self-diagnosis for ECM.
Refer to EC section [*Malfunction Indicator Lamp (MIL)", “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

NAATO0Z3501
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DTC P0705 PARK/NEUTRAL POSITION SWITCH

Wiring Diagram — AT — PNP/SW

Wiring Diagram — AT — PNP/SW &l
NAATO188
AT-PNP/SW-01
IGNITION SWITCH WA
ON or START
! FUSE
10A |BLOCK |Referto EM
(¥B) EL-POWER.
; i0)
24U mmm : Detectable line for DTC IL @
. Non-detectable line for OTC
W/R -
BC
W/R @D FE
I I;-_ B/Y =P To SC-START
W/R B/Y @L
[3]
M

_______________ PARK/MEUTRAL
POSITION
SWITCH

(865) . (Be6

3! 2

AN

%u [ e JEEI TE

G/R L G/W G

bedbd. dbd [ .

B = To SC-START

RB Y | GHR L G'W G
=~ | ] AX
Le] SU

@~ Y P ToEL-BACKL
1
y

@y
M12
%@ﬁ .
L
P
o

L GW G ST
=1 [l 71 6]l .,
R-SW N-SW D-SW 2-SW 1-SW | (TRANSMISSION
CONTAROL MODULE} _
{M120) RS
_—[_lr Refer to last page (Foldout page}.
= 25] 2627 zal?so 31]32]33)] D BT
1]2]3[4
el BIﬂ 343536373839404142 Hs
434445 45147
[HA
1]213]4]5=" ~>>l6{7]|8]9}H0 BT
11]12]13[14]15]18]17]:8] 18] 2042122 23] 04 w
Fmmmm e : SG
i -
D e |
I GY GY | EL
L J
MAT753A -
X
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DTC P0705 PARK/NEUTRAL POSITION SWITCH

Diagnostic Procedure

Diagnostic Procedure

NAATOO2d

1 CHECK PNP SWITCH CIRCUIT {With CON-
SULT)

2 CHECK PNP SWITCH CIRCUIT (Without
CONSULT)

() with CONSULT

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

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

3. Read out “P", “R", "N”, "D", 2" and “1" position switches
moving selector lever to each position. Check the signal of
the selector lever position is indicated properly.

¥ MONITOR vt NOFAILL [Z]
R POSITION swW OFF
D POSITION Sw OFF
2 POSITION sw OFF
1 POSITION SW OFF
ASCD-CRUISE OFF
ASCD-QOD CUT OFF
KICKDOWN Sw OFF
POWER SHIFT Sw OFF
CLOSED THL/SW OFF
l RECORD
SAT7861
OK or NG
OK » GO TO 3.
NG > Check the following items:
» PNP switch
Refer to “Component Inspection”,
AT-91.

+ Harness for short or open betwaen
ignition switch and PNP switch (Main
harness)

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

« Diode (P, N position)

${ without CONSULT

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

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

Lever position Terminals
36 35 34 27 26
PN B o 0 0 o]
R 0 B 0 0 0
D 0 0 B 0 0
2 o 0 4] B 0
1 ] 0 ] 0 B
MTBLO205
I oM jojconnecTor]| s
26, 27, 34, 35, 36 comzer
-V (f )
[——e @ l@;
= SATS17J

Does battery voltage exist (B) or non-existent (0)?

Yes | 2 GO TO A

> Check the following items:

o PNP switch
Refer to "Component Inspection”,
AT-91.

» Harness for short or open between
ignition switch and PNP switch (Main
hamess)

» Hamess for short or open between
PNP switch and TCM (Main har-
ness)

e Diode (P, N position)

No

3 CHECK DTC

Parform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-88.

OK or NG
OK | 3 INSPECTION END
NG > 1. Perform TCM inpul/outpul signal

inspection.

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

AT-90



DTC P0705 PARK/NEUTRAL POSITION SWITCH

Component Inspection

Component Inspection |

PARK/NEUTRAL POSITION SWITCH

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

Lever position Terminal No. EM

P 1-2 3-4
R 3-5 LG

N 1-2 3-6
D 3-7 EC

_—r 2 3-8
.sA r' < 1 3-9 FE
N i i

2 : CL
[a] T

' AT
2. If NG, check again with manual controi linkage disconnected .
from manual shaft of A/T assembly. Refer to step 1.

3. If OK on step 2, adjust manual control linkage. Refer to AT-229. TF

PO

NS i

SAT8078B S

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

5. If OK on step 4, adjust PNP switch. Refer to AT-229.

6. [f NG on step 4, replace PNP switch.

ST

RS

BT

SAT386HC

HA
$C
EL
B

AT-g1 o1
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Description

Torgue converter clutch
solenoid valve

AT fluid temperature
sensor

{Control valve
lower body)

SAT342HA

2.5

2.0

1.5 4

1.0

0.51

0
—ap 5o b 20 ad 60 30 100 120 120 {80
(—=40) (—4) (32X68)104)140){176)(212)248)(284)(320)

aC(oF)

SAT021J

Description
The A/T fluid temperature sensor detects the A/T fluid temperature
and sends a signal to the TCM.

MNAATO03T
t

CONSULT REFERENCE VALUE IN DATA MONITOR

MODE

NAATOO315G4
Remarks: Specification data are reference values.
Monitor item Condition Specification
Cold [20°C (88°F)] Approximately 1.5V
AT fluid temperature sensor | !
Hot [B0°C {176°F)] Approximately 0.5V
TCM TERMINALS AND REFERENCE VALUE I
Remarks: Specification data are reference values.
Terminal . " Judgement
No. Wire color Item Condition standard
Throttle position
42 B sensor — —
(Ground) @
When ATF temperature is 20°C (68°F). f%’:;ox'mate'y
47 R A/T fluid tempera- ‘,{& )
ture sensar vy . |
When ATF temperature is 80°C (176°F). 3‘;‘3}“”‘“‘9 y
ON BOARD DIAGNOSIS LOGIC
NAATOOI 1563

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possible cause)

(B) : ATF TEMP SEN/CIRC

@ : P0710

: MIL Code No. 1208

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

e Hamess or connectors
{The sensor circuit is open or shorted.}
o A/T fluid termperature sensor

AT-92



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Description (Cont'd)

] SELECT-SYSTEM

ENGINE

I
|
|
|
I
I
l

|
|
|
|
|
|
|

SEFB95K

[l sELECT DiaG MODE

| work supPORT

l SELF-DIAG RESULTS

| DATA MONITOR

[ AcTive TEST

I DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
|
|
|

SATI11]

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE T

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

B With CONSULT

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

2) Start engine 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”)

G With GST

1) Start engine.

2} Drive vehicle under the following conditions:

Selector lever in “D” (OD “ON") position, 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 driv-
ing 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 iever in “D” (OD “ON") position, vehicle speed higher
than 10 km/h (6 MPRH), throttle opening greater than 1/8 of the
fult open position, engine speed higher than 450 rpm and driv-
ing for more than 10 minutes (Total).

3) Perform self-diagnosis for ECM.

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

AT-93

G
MA
EM
LC
EC
FE
cL
M

TF

PD

AX

SU

823



DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Wiring Diagram — AT — FTS

Wiring Diagram — AT — FTS

NAATG 187
AT FLUID
TEMPERATURE
SENSOR
[ Jp - -
Bg4
maamm : Detactable line for DTC
——— ; Non-detectable line for DTC
TERMINAL
CORD
ASSEMBLY
i B
I oy 8
B51
M71 [E-—I
R B
@ mmmm——— S B
) I F23
R B B
!I 47 ]} I|42 |l ]| 43 "
FLUID SENS | TCM GND-A
TEMP GND (TRANSMISSION ECM
SENS CONTROL
MOBULE)

’_—IJ_—If:] Refer to last page (Foldout page).
1]2[alalsl >>{6]7[8[0]i0 25|2627]28|29 300 31{32|33 Fad e =
11[1za[1a[1s[1e[ 7[18]iefeo o1 [22fza o4 ' BVE\T 3435|3637 |38 |34 [ 4142 “(';30

4314445 4647148
Ll *
£1]8]6] .
“0 35[33 5] ﬂ[’l
* : This coennector is not shown in "HARNESS LAYOUT" in EL section.
MAT754A

824
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Diagnostic Procedure

Diagnostic Procedure

NAATOG3Z

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

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

2

1. Turn ignition switch to “OFF" position.

(@) with CONSULT
1. Start engine.
2. Select "ECU INPUT SIGNALS" in “DATA MONITOR" mode
for “A/T" with CONSULT,

3. Read out the value of “FLUID TEMP SE".

Voltage:

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

wMONITOR #NO FAIL m
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS| SW ON
R POSITION SW OFF

L RECORD |

2. Disconnect terminal cord assembly connector on the right
side of transfer assmebly.
3. Check resistance between terminals 33 and 35 when A/T is
cold [20°C (68°F)].
& DISCOMMNECT
T.S.
Sub-harness connector (864)
3
6@3_&9
SAT1911A
Is resistance approx. 2.5 kQ7?
Yes (With p (GOTOZ.
CONSULT)
Yes (Without P GO TO 3.
CONSULT)
No > 1. Remove oil pan.

2. Check the following items:

o A/T fluid temperature sensor
Refer to “Component Inspection”,
AT-96.

« Harness of terminal cord assembly
for short or open

SATO76H

OK or NG

OK > GO TO 4.

NG » Check the following item:

e Harness for short or open between

TCM and terminal cord assembly
{(Main harness}

3 CHECK INPUT SIGNAL CF A/T FLUID TEM-

PERATURE SENSOR (Without CONSULT)

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 [80°C (176°F)]:
Approximately 1.5V — 0.5V

CONMECT

I TCM IOI CONNECTOR’
et o
)
“ &
=
L SAT518J
OK or NG
OK b [GOTO4,
NG p | Check the following item:

e Harness for short or open between
TCM and terminal cord assembly
(Main harness)

AT-95
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DTC P0710 A/T FLUID TEMPERATURE SENSOR CIRCUIT

Diagnostic Procedure (Cont'd)

4 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-93.

OK or NG

OK | 3 INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

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

VThermometer component |nspecti0n .
W""“’ = A/T FLUID TEMPERATURE SENSOR
MAATO033S501
DescoNRECT ¢ For removal, refer to AT-226.
e Check resistance between terminals 8 and 9 while changing
(5781 temperature as shown at left.
Temperature °C (°F) Resistance
- @ 20 (68) Approximately 2.5 kQ
/ ﬁ \ 80 (176) Approximately 0.9 kQ

SATGE7I

o0 AT-96



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

Description

PNP swiich

Revolution sensor

SAT516J

Description

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

NAA
The revolution sensor detects the revolution of the out put shaft
parking pawl lock gear and emits a pulse signal. The pulse signal
is sent to the TCM which converts it into vehicle speed.

NAATOO34502

Terminal . - Judgement
No. Wire color ltem Condition standard
1V or more
Vaoltage rises
Revolution senscr When vehicle cruises at 30 kmv/h (19 MPH). | graduaily in
28 W (Measure in AC response to
range) vehicle speed.
When vehicle parks. ov
Throttle position m
42 B Sensor —_ —
(Ground) ‘_{&

ON BOARD DIAGNOSIS

LOGIC

NAATOO34503

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible causs)

@ : VEH SPD SEN/CIR AT

@ : P0O720

@) : MIL Code No. 1102

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

e Harness or connectors
(The sensor circuit is open or shoried.)
o Revolution sensor :

AT-97

FE
CL
T
TF

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

Description (Cont'd)

[l seLECTSYSTEM

ENGINE

Ve m

SATG74H

[lm  seLecT piaG MooE

| SELF-DIAGESULTS

[ oATA MONITOR

[ DTC WORK SUPPORT

| TCM PART NUMBER

|
|
|
I
|
|
|

SAT3BS)

[m seLECT BYSTEM

ENGIN

I
I
I
I
I
I
|

|
|
|
|
|
|
|

SEFB95K

[lm  sELECT DiaG MODE

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| AcTivE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
|
|
|

SATS11I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting

the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

@ 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.
If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-180.
If the check result is OK, go to following step.
3) Select “DATA MONITOR” mode for “ENGINE” with CONSULT.
4} Start engine and maintain the following conditions for at least
5 consecutive seconds.
VHCL SPEED SE: 30 km/h (19 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”)
Driving pattern: Driving the vehicle uphill {increased engine
load) will help maintain the driving conditions required for this
test.
If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,
AT-100.
i 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 pattern: Driving the vehicle uphill {increased engine
load) will help maintain the driving conditions required for this
test.

@ With GST

1} Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D" (OD “ON”) position, vehicle speed higher
than 30 km/h (19 MPH), throttle opening greater than 1/8 of the
full throttie 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") position, 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 DIAGNQOSTIC SYSTEM DESCRIPTION”].

AT-98
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DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Wiring Diagrarn — AT — VSSA/T

Wiring Diagram — AT — VSSA/T

NAATO158
AT-VSSAT-01
REVOLUTION
SENSOR
B67
] EM
Il Fl Iz
w B L@
- EC
4 N
| |
I ! EE
| |
| |
: : s : Detectabls line for DTC CL
k - == ._ —: Non-detectable line for DTC
(V1
JOINT i
CONNECTOR
|
KB 70
AX
EE—— B
sU
B BR
=]l =]
VSP-1 SENS  |TCM GND-A
(REV SEN) GND  [{TRANSMISSION §T
CONTROL ECM
MODULE)
RS
Refer to last page (Foldout page).
1[2]a]a5—. ——]e[7]8]a]0 0= B
N EREREDERERED (@ ; OO | BT
____[i530 FA
25] 26127[28] 29| 0] a1] a2}z -
4|35 36[37] 38| 8fan]a1]42 HS
43]44]45 45]47f4s] - SE
EL

MAT755A H@X
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DTC P0720 VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

Diagnostic Procedure

Diagnostic Procedure

1 CHECK REVOLUTION SENSOR

Refer to “Component Inspection”, AT-101.

3 |CHECK INPUT SIGNAL (WITHOUT CON-
SULT)

OK or NG
OK {With » GO TO 2.
CONSULT)
OK (Without » GO TO 3.
CONSULT)
NG > Repair or replace revolution sensor.

2 CHECK INPUT SIGNAL (WITH CONSULT)

(B with CONSULT

1. Start engine.

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

3. Read out the value of “VHCL/S SE-A/T” while driving,

Check the value changes according to driving speed.

Without CONSULT

1. Start engine.

2. Check voltage between TCM terminal 29 and ground while
driving.
(Measure with AC range.)

« Harness for shont or open between
TCM and revolution sensor (Main
harness)

e Harness for short or open between
revolution sensor and ECM {Main
harness)

e Ground circuit for ECM
Refer to EC section ("TROUBLE
DIAGNOSIS FOR PCWER SUP-
PLY".

#MONITOR #«NO FAIL  [g]
VHCL/S SEA/T Ckm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE Sw ON
P/N POSI SW ON
R POSITION SW OFF
l RECORD ]
SATO76H
OK or NG
OK b [GOTOA4.
NG B | Check the following items:

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.)
CONNECT
TCM  [O| CONNECTOR i}
29 m !
W )
V] &)
o @
R
= SAT519J
OK or NG
OK > GO TO 4.
NG > Check the following items;

e Harness for short or open between
TCM and revolution sensor (Main
hamess}

o Hamess for short or open between
revolution sensor and ECM (Main
hamess)

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

4 CHECK DTC

Perform Diagnostic Trouble Code {DTC} confirmation
procedure, AT-98.

OK or NG
QK > INSPECTION END
NG » 1. Perform TCM input/output signal

inspection.

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

AT-100

NAATH0SS




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

Component Inspection

= Component inspection ——
_ // REVOLUTION SENSOR P
/\* / e For removal, refer to AT-226. MA
(4/ e Check resistance between terminals 1, 2 and 3.
L Terminal No. Hesistance
ST, EY)
@ 1 2 500 - B5002
DIECONNEET 28 2 3 No continuity L@
1.5, E D N————— 1 3 No continuity
SAT2101A
BG
FE
GL
M

TF

PD

sU

BR

ST

RS

8T

A

8C

EL

831
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DTC P0725 ENGINE SPEED SIGNAL

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

Remarks: Specification data are reference values.

Telr\Jrr;i'naI Wire color ltern Condition Jgg%%?ijm
39 W/B E:;lgine speed sig- When engine runs at idle speed. 05-25V
. T
ON BOARD DIAGNOSIS LOGIC
NAATOOS7803
Diagnostic trouble code Malfunction is detected when ... GCheck item {Possible cause)

@ : ENGINE SPEED SIG

@ - PO725 TCM does not receive the proper voltage | e Harness or connectors
. signal from ECM. (The sensor circult is open or shorted.}

@ : MIL Code No. 1207

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

[m SELECT SYSTEM PROCEDURE I
ENGINE CAUTION:
Always drive vehicle at a safe speed.
NOTE:

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

seFegsk|  malfunction is eliminated.

(@ With CONSULT

IIIJI SELECT DIAG MODE IIII 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
|

|
|
|
| f “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
|
|
|

I
I
I
I
I
|
|

for “ENGINE" with CONSULT.
2) Start engine and maintain the following conditions for at least
10 consecutive seconds.

| WORK SUPPORT
| SELF-DIAG RESULTS

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

| DATA MONITOR
THRTL POS SEN: More than 1.2V
I ACTIVE TEST Selector lever: D position (OD “ON”)
| DTC CONFIRMATION @ With GST
| ECM PART NUMBER 1) Start engine.

satsi1|  2) Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON”) position, vehicle speed higher
than 10 km/h (6 MPH), throttle opening greater than 1/8 of the
full throttle position and driving for more than 10 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”) paosition, vehicle speed higher
than 10 km/h (6 MPH), throttle opening greater than 1/8 of the
full throttle position and driving for more than 10 consecutive
seconds.

832 AT-102



DTC P0725 ENGINE SP'EED SIGNAL
Description (Cont'd]}

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

@l

A

EM

LG

EG

CL

MT

TF

PD

SU

BIR

ST

RS

BT

A

SG

EL

AT-103
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DTC P0725 ENGINE SPEED SIGNAL
Wiring Diagram — AT — ENGSS

Wifing Diagram - AT - ENGSS NAATO189
AT-ENGSS-01

ECM
TACHO
L__Ilil
w
. : Detectable line for OTC
wasnes © Non-delectable line for DTC
w
El
LI—I..Maz
wW/B
-
¢ memmssnes— /5§ To EL-METER
W/B
|I 39 II
TACHO TCM
(TRANSMISSION
CONTROL
MODULE)
Refer to last page (Foldout page).
=l
1]2]al4 sk =] a]7[8]a]i0 s 252527232930313233
11]12]33[ra]15]16] 17]18[ 9] 20]21 [z 2a[ a4} "o ]35se]ar [ssfsslaofat]2fy =5 | T
43[44]45 a6]47 4a||

MAT756A
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DTC P0725 ENGINE SPEED SIGNAL

Diagnostic Procedure

Diagnostic Procedure
NAATOO3
1 CHECK DTC WITH ECM 3 CHECK INPUT SIGNAL (WITHOUT CON-
LT
Perform diagnostic test mode || (self-diagnostic results) for SuLT)
engine control. Check ignition signal circuit condition. ® Without CONSULT
1. Start engine.
OK or NG 2. Check voltage between TCM terminal 39 and ground.
OK (With P |GOTO2 . ConwecT
CONSULT) [._tcm_[ofconnecTor]| Gjl
OK (Without » GO TO 3. 3g [T
CONSULT) m
NG P |Check | fi V] e
eck ignition signal circuit for engine v (e
control. Refer to EG section (*DTC (_5} (‘@
P1320 IGNITION SIGNAL"). ‘
2 CHECK INPUT SIGNAL (WITH CONSULT) = SAT520J
(B) with CONSULT Does battery voltage (idie speed) 0.5 - 2.5V?
1. Start engine.
2. Select “ECU INPUT SIGNALS" in “DATA MONITOR” mode Yes P |GOTOA.
for "A/T" with CONSULT. No P | Check the following items:
3. Read out the value of “ENGINE SPEED”. o Harness for shor or open between
Check engine speed changes according to throtle position. TCM and ECM
e Resistor
#MONITOR #NO FAIL  [y] o Ignition coil
VHCL/S SE-A/T Okm/h Refer to EC section {(“DTC P1320
VHCL/S SE«MTR 5km/h IGNITION SIGNAL").
THRTL POS SEN 04v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED  1024rpm 4 CHECK DTC
OVERDRIVE SW ON Perfarm Diagnostic Trouble Code (DTC) confirmation
P/N POS!E SW ON
R POSITION SW OFF procedure, AT-102.
l RECORD | OK or NG
oK » INSPECTION END
SATO76H
NG » 1. Perform TCM input/output signal
Does battery voltage (idie speed) 0.5 - 2.5V? inspection.
Yes > GO TO 4, 2. If NG, recheck TCM pin term.inals
for damage or loose connection
No » Check the following items: with harness connector.
& Harness for short or open between
TCM and ECM
+ Resistor
« Ignition coil

Refer to EC section (“DTC P1320
IGMNITION SIGNAL").

AT-105
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DTC P0731 IMPROPER SHIFTING TO 1ST GEAR POSITION

Description

Description s

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

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

» This malfunction is detected when the A/T does not shift into
first gear position as instructed by the TCM. This is not caused
by eiectrical malfunction (circuits open or shorted) but by
mechanical malfunction such as control valve sticking,
improper solencid valve operation, efc.

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

TCM TERMINALS AND REFERENCE VALUE

NAATOO39502
Remarks: Specification data are reference values.
Ten;r;lhal Wire colar ltemn Condition J:;!ﬁ‘rzf dnt
When shift solenoid valve A operates. Battery volt-
) {When driving in “D,™ or “D,".) age
11 LW Shift solenoid : :
valve A When shift solenoid valve A does not oper-
ate. 1V or less
(When driving in “D,” or “Dj".)
When shift solenoid valve B operates. Battery volt-
. (When driving in “D,” or “D,".) age
12 LR Shift solenoid - -
valve B When shift solenoid valve B does not oper-
ate, 1V or less
(When driving in “Dg” or “D,"}

ON BOARD DIAGNOSIS LOGIC P—

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (1st) supposed
by TCM, the slip ratic 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 solenoid valve A
is stuck open or shift solenoid valve B is stuck open.

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfuncticns 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 solencid valve B stuck open 4 3 3 4

" P0731 is detected.

836
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DTC P0731 IMPROPER SHIFTING TO 1ST GEAR POSITION

Description (Cont'd)

Diagnastic trouble ¢ode Maifunction is detected when ... Chack item {Possible cause} @H
() : AT 1ST GR FNCTN e Shift solencid valve A
@ - PO731 A/T cannot be shifted to the 1st gear posi- | # Shift solenoid valve B MA
) tion even if electrical circuit is good. e Each clutch
: MIL Code No. 1103 s Hydraulic control circuit
M
LG

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION EC

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

SATa85. FLUID TEMP SEN: 0.4 - 1.5V sU

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). BR

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

4) Accelerate vehicie to 20 to 25 km/h (12 to 16 MPH) under the  §T
following condition and release the accelerator pedal com-

[ln  seLecrsysiem [ PROCEDURE
NAATOO39801
| ENGINE _ | CAUTION: _ EB
I AT | ] e Always drive vehicle at a safe speed.
o Be careful not to rev engine into the red zone on the
l | tachometer. _ GL
| | NOTE:
l | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition MT
| | switch “OFF” and wait at least 5 seconds before conducting
satozaH| the next test.
TESTING CONDITIONS:
|[@ SELECT DIAG MODE |:|| Always drive vehicle on a level road to improve the accuracy of
test.
ISE'—F'D'AGETSULTS | After the repair, perform the following procedure to confirm the TF
| DATA MONITOR | malfunction is eliminated.
[DTC WORK SUPPORT | ® With CONSULT PD
| TGV PART NUMBER I 1) Start engine and select “DATA MONITOR” mode for “A/T” with
| CONSULT. A
|

pletely.
THROTTLE POSI: Less than 1.0/8 (at all times during step RS
; . 4)
B o ity | Selector lever: D position (90 “ON")
Xiso7exzyzeoN284Xe0) | o Cheek that “GEAR” shows “2” after releasing pedal. BT

5) Depress accelerator pedal to WOT (more than 7.0/8 of
“THROTTLE POSI”) quickly from a speed of 20 to 25 km/h (12 A
to 16 MPH) until “TESTING” changes to “STOP VEHICLE" or
“COMPLETED”. (It wiil take approximately 3 seconds.}

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

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

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

e If “TESTING” does not appear on CONSULT for a long [DX
time, select “SELF-DIAG RESULTS” for “ENGINE”. In case

AT-107 837
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DTC P0731 IMPROPER SHIFTING TO 1ST GEAR POSITION

Description {(Cont'd)

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 condition

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

No malfunction exists 1-2—-3-4
2-2—-3-3
Maifuncticon for PO731 exists.

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

Refer to “DIAGNOSTIC PROCEDURE”, AT-110.
Refer to shift schedule, AT-309.

@) 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 1.0/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-309.

3) Depress accelerator pedal to WOT (more than 7.0/8 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 vehicfe to 20 to 25 kmvh (12 to 16 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1.0/8
Selector lever: D position (OD “ON")
Refer to shift schedule, AT-309.

3) Depress accelerator pedal to WOT (more than 7.0/8 of
“THROTTLE POSI”} quickly from a speed of 20 to 25 km/h (12
to 16 MPH). (It will take approximately 3 seconds.)

4) Perform self-diagnosis for ECM.

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

AT-108



DTC P0731 IMPROPER SHIFTING TO 1ST GEAR POSITION
Wiring Diagram — AT — 18T

Wiring Diagram — AT — 1ST

NAATO190
TGM
(TBANSMISSION EM
MODULE)
SHIFT SHIFT
SOLA SOLB e
L] KA
LAWY LR
EC
s : Detectable line for DTC FE
wemmew © Non-detectable fine for DTC
GL
ww LR i
MT1
--------
LI_I- B51 LI_I
LW L/R
TE
=)
LW
.. & AX
TEAMINAL
CORD
ASSEMBLY
SU
., |SHIFT SHIFT BR
= |SCLENOID SGLENOID
VALVE A VALVE B
ST
- RIS
| [ ] I . 7 Tl-‘
455]6]7]8 9||
13]14]13] 16]17[18] HS
W ..
[22l23[24]|
—= HA
= 14 G 0 5 S 1 3 1a Yoy
14]15]16]17]18]19f20]21 |22[2al24 W i0]3s]3s] 5./ T 8C
* : This connector is not shown in "THARNESS LAYOUT" in EL section. EL
MAT757A
34
839
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DTC P0731 IMPROPER SHIFTING TO 1ST GEAR POSITION

Diagnostic Procedure

Diagnostic Procedure

NAATOS0

1 CHECK SHIFT SOLENOID VALVE 2 CHECK CONTROL. VALVE

1. Remove control valve assembly. Refer to AT-226. . Disassemble control valve assembly.
2. Check shift solenoid valve operation. Refer to “Control Valve Assembly”, AT-254.

+ Shift solenoid valve A . Check to ensure that:
s Shift solenoid valve B Valve, sleeve and plug slide along valve bore under their

-

n

Refer to “Component Inspection”, AT-111. own weight.
T 4 25T Solenoid valve + Valye, sleeve and plug are free from burrs, dents and
K harness cannector scratches. ) )
— (Terminal cord assembly) + Control valve springs are free from damage, deformation
Shiit solenoid and fatigue.
valve A » Hydraulic line is free from obstacles.
Q

Shift solencid

valve B
SATE48!
OK or NG
OK p |GOTOZ2
NG » Repair or replace shift solenoid valve SATA67H
assembly.
OK or NG
oK p |GOTOS
NG > Repair control valve assembly.

3 CHECK DTC

Perform Diagnostic Trouble Code {DTC) confirmation
procedure, AT-107.

OK or NG
OK > INSPECTION END
NG > Check control valve again. Repair or
replace control valve assembly.

840
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DTC P0731 IMPROPER SHIFTING TO 1ST GEAR POSITION

Component inspection

éﬁj; Solenoid valve Component Inspection o
. 1S ?Té""e_ss 'G°“ndect°f o SHIFT SOLENOID VALVE A AND B T
Smlt solencid erminal cord assemoly) e For removal, refer to AT-226.
Resistance Check
. . NAATOO41 50107
o Check resistance between terminals {3 or 2) and ground.
‘ SRE Solenocid valve Terminal No. Resistance (Approx.)
Shift solencid o @ ; )
valve B Shift solenoid valve A 3
- — Ground 20 - 40Q
Shift solenoid valve B 2
SATE49|
Operation Check
NAATOG4 180102

¥ 4 ‘@ . Solenoid valve
1s. &j] harness connector

{Terminal cord assembly)

Shift solenoid

Shift sclenoid
valve B

e Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (3 or 2) and ground.

Gl
WA
EN
LG
EC
FE
CL
YN)

TF

PD

AX

suU

BR

ST

RS

BY

HA

8¢
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DTC P0732 IMPROPER SHIFTING TO 2ND GEAR POSITION

Description

Description -

e This is an OBD-I 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-diagnesis malfunction.

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

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

TCM TERMINALS AND REFERENCE VALUE

NAATO042502
Remarks: Specification data are reference values.
Terminal . - Judgement

Na. Wire color Item Condition standard
When shift solenoid valve B operates. Battery volt-
{(When driving in “D,” or "D,".) age

12 LR Shift solenoid

valve B When shift solenoid valve B does not oper-

ate. 1V or less
(When driving in “D3" or “Dy".)

ON BOARD DIAGNOSIS LOGIC .
This diagnosis monitors actual gear peosition by checking the torgue
converter slip ratio calculated by TCM as foliows:

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

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

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

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

*. PO732 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possible cause)

(@) : AT 2ND GR FNCTN

& : PO732

: MIL Code No. 1104

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

e Shift solenoid valve B
e Each clutch
» Hydraulic control circuit

842

AT-112



DTC P0732 IMPROPER SHIFTING TO 2ND GEAR POSITION

Description {Cont'd}

[ seLecT svsTEM

ENGINE
[ AT

—— [ 1 =]

|
|
|
|
|
|
L

AT974H

|l sececTomemope  []

LSELF-DrAGE,'fSULTs
| DATA MONITOR

| DTC WORK SUPPORT

|
|
|
[ TCM PART NUMBER |
!
|

SAT385J

0 “C{°F)
-40 20 0 20 40 &0 80 100 120 140 160
(—40) (—4) (32)68)(104X140)176)X212)}248)(284)(320)

SATO214,

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE N

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 CONDITIONS:

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 volftage 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 52 to 57 km/h (32 to 35 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1.0/8 (at all times during step
4)
Selector lever: D position (OD “ON")

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

5) Depress accelerator pedal to WOT (more than 7.0/8 of
“THROTTLE POSI") quickly from a speed of 52 to 57 km/h (32
to 35 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 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-
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

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

No malfunction exists 1-2—-3->4

Malfunction for P0O732 exists. 4 53534

AT-113
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EM
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BT
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SE
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DTC P0732 IMPROPER SHIFTING TO 2ND GEAR POSITION

Description (Cont'd)

8) Make sure that “OK” is displayed. (If “NG" is displayed, refer
to “DIAGNOSTIC PROCEDURE”.) Refer to “DIAGNOSTIC
PROCEDURE", AT-116. Refer to shift schedule, AT-309.

& With GST

1) Start engine and warm up ATF.

2) Accelerate vehicle to 52 to 57 kmv/h (32 to 35 MPH) under the
following condition and release the accelerator pedal com-

letely.
'FI)'HRgTTLE POSI: Less than 1.0/8
Selector lever: D position (OD “ON")
Refer to shift schedule, AT-309,

3) Depress accelerator pedal to WOT {(more than 7.0/8 of
“THROTTLE POSI") quickly from a speed of 52 to 57 km/h (32
to 35 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 52 to 57 km/h (32 to 35 MPH) under the
following condition and release the accelerator pedal com-

letely.
'FI)'HRg'ITLE POSI: Less than 1.0/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-309.
3) Depress accelerator pedal to WOT (more than 7.0/8 of

4)

“THROTTLE POSI”) quickly from a speed of 52 to 57 km/h (32
to 35 MPH). (It will take approximately 3 seconds.)

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

AT-114



DTC P0732 IMPROPER SHIFTING TO 2ND GEAR POSITION

Wiring Diagram — AT — 2ND

Wiring Diagram — AT — 2ND I .|
AT-2NDSIG-01

A
é%h&yggﬂssmw EM

MODULE)
E’Efrar e

12
=

mmm : Detectable line for DTC EC

— : Non-detectable fine for DTC

FE
cL
' M71 [MIT
TF
Bl
L/R
A%
TERMINAL
CORD
ASSEMBLY
SU
SHIFT E]
SOLENQID
VALVE B
ST
- RS
BT

Il.':][
3{4]|516]|7[8[9 @
12{13]14]15]16[17]18

21 22[23]24
HA

*
s[a]5k=. —>Is[718]9]w0 Alelel7
13]14)15]16]17] 18] 19)20]21)22]2a] 24 B51 \aoja5]a3 y@ HHICD)
w BR §C
% : This connector is not shown in *"HARNESS LAYOUT" in EL section.
EL

MAT758A H@X
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DTC P0732 IMPROPER SHIFTING TO 2ND GEAR POSITION

Diagnostic Procedure

Diagnostic Procedure

NAATD043

1 CHECK SHIFT SOLENOID VALVE

2 CHECK CONTROL VALVE

1. Remove control valve assembly. Refer to AT-226.
2. Check shift solenoid valve operation.
e Shift solenoid valve B

1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”, AT-254.
2. Check to ensure that:

» Valve, sleeve and plug slide along valve bore under their
. own weight.
oisconnect  Sglenoid valve
k5 harness connector e Valve, sieeve and plug are free from burrs, dents and
IS {Terminal cord assembly) scratches. . )
» Control valve springs are free from damage, deformation
and fatigue.
# Hydraulic line is free from obstacles.

Refer to “Compenent Inspection”, AT-116.

Shift solenoid

846

valve B
SATES0I
OK or NG
OK p |GOTOZ2
NG » Repair or replace shift solenoid valve
assemoy SAT367H
OK or NG

OK » |GOTOS.
NG » Repair control valve assembly.
3 CHECK DTC

Lia -y Solenoid valve
T.S. E} harness connector

Perform Diagnastic Trouble Code {DTC} confirmation
procedure, AT-113.

OK or NG
OK > INSPECTION END
NG » Check control valve again. Repair or

replace corttrol valve assembly.

Component Inspection

NAATOOL4

SHIFT SOLENOID VALVE B

. NAATO044501
(Terminal cord assembly) e For removal, refer to AT-226.
Resistance Check
. . NAATO04450101
e Check resistance between terminal 2 and ground.
Shift solencid Solenoid valve Terminal No. Resistance (Approx.)
lve B
vave / Shift solenoid valve B 2 Ground 20 - 400

SATE511

AT-116



DTC P0732 IMPROPER SHIFTING TO 2ND GEAR POSITION

Component Inspection (Cont'd)

Operation Check wasroosssoroz Gl

E msconnesT Solenoid valve
K harness connector e Check solenoid valve by listening for its operating sound while
(Terminal cord assembly) applying battery voltage to the terminal 2 and ground.

MIA

EM

Shift solenoid
valve B

LC

EC
FE
CL
[T

T

PD

AX

Su

BR

8T

RS

BT

AT-117 847



Description

DTC P0733 IMPROPER SHIFTING TO 3RD GEAR POSITION

Description .

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 seif-diagnosis malfunction.

o 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.

2 3 4

Gear position 1

Shift solenoid valve A ON (Closed) OFF (Open}

OFF {Qpen)

ON (Closed)

Shift solenoid vaive B ON (Ciosed)

CN (Closed)

OFF {Open)

OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

NAATODSSS02
Remarks: Specification data are reference values.
Terminal . - Judgement

No. Wire color Item Condition standard
When shift solenoid valve A operates. Battery volt-
{(When driving in “D," or “D,".) age

11 LW Shift solenoid

valve A When shift solenoid valve A does not oper-

ate. _ 1V or less
{(When driving in “D;" or “D3".)

ON BOARD DIAGNOSIS LOGIC

NAATGO45503
This diagnosis monitors actual gear position by checking the torque
converter slip ratio calculated by TCM as follows:
Torque converter slip ratio = A x C/B
A: Output shaft revolution signal from revolution sensor
B: Engine speed signal from ECM
C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (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 A is stuck
closed.

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

1 1 4 4
stuck closed

*: PO733 is detected.

Diagnostic trouble code Malfunction is detected when ...

Check item (Possible cause}

(® : AT 3RD GR FNCTN
@ : PO733
: MIL Code No. 1105

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

o Shift solenoid valve A
¢ Each cluich
s Hydraulic control circuit

848 AT-118



DTC P0733 IMPROPER SHIFTING TO 3RD GEAR POSITION

Description {Cont'd)

[lm  seLecTsysTem

ENGINE
AT

]

ATO74H

|
|
|
|
)
|
L

[l seecTowmcmooe [

| SELF-DIAGE!]I':SULTS

| DATA MONITOR

| TCM PART NUMBER

|
|
| DTC WORK SUPPORT ]
|
|
|

SAT385)

0 “CF)
—40 -20 & 20 40 &0 sd 1do 120 130 160
(—40) (~4) (32)68)104)140)176)(212)248){284)(320)
SAT0214

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

NAATOR45SG!
CAUTION:
e Always drive vehicle at a safe speed.
o Be careful not to rev engine into the red zone on the

tachometer.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
TESTING CONDITIONS:
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 “3RD GR FNCTN P0733" of “DTC WORK SUPPORT”
mode for “A/T” with CONSULT and touch “START".

4} Accelerate vehicle to 75 to 90 km/h (47 to 56 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1.0/8 (at all times during step
4)
Selector lever: D position (OD “ON")

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

5) Depress accelerator pedal steadily with 3.5/8 - 4.5/8 of
“THROTTLE PQSI” from a speed of 75 to 90 km/h (47 to 56
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-122.

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

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

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

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

Gear on actual transmission shift pattern

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

No malfunction exists. 1—-2—-3—-4

Malfunction for PO733 exists. 15144

AT-119
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DTC P0733 IMPROPER SHIFTING TO 3RD GEAR POSITION

Description (Cont'd)

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-300.

@ With GST

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 75 to 90 km/h {47 to 56 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POS!: Less than 1.0/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-309.

Depress accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE
POSI” from a speed of 75 to 90 km/h (47 to 56 MPH). (It will
take approximately 3 seconds.)

Select “MODE 7” with GST.

No Tools

1)
2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 75 to 90 km/h (47 to 56 MPH) under the
following condition and release the accelerator pedal com-
pletely.

THROTTLE POSI: Less than 1.0/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-309.

Depress accelerator pedal with 3.5/8 - 4.5/8 of “THRCTTLE
POSI” from a speed of 75 to 90 km/h (47 to 56 MPH). (It will
take approximately 3 seconds.)

Perform self-diagnosis for ECM.

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

AT-120



DTC P0733 IMPROPER SHIFTING TO 3RD GEAR POSITION
Wiring Diagram — AT — 3RD

Wiring Diagram — AT — 3RD O
AT-3RDSIG-01
A
(T%ANSWSSMN EM
MODULEY
EEEX LE
11
=
EG
e : Detactabis line for DTC
e : Non-detectable ling for DTC
FE
GL
M

cachs

oy (=
aj

TF
PD
i
B
TERMINAL X
GCORD
ASSEMBLY
SU

Bg2

g
)
==l

SHIFT
= }SOLENQID
VALVE A
RS
2]slalslsl7]a]ol oo
1j12f13 14l s ief17]18) = HS. :
2021 2223]24
Ll *
ARAR = RHEC B 71Tslel™y
12]13[14]15416]17[18]19]20l21]20fea] 24 AN ES ER] y [3]4]@2 56
+ : This connacter is not shawn in "HARNESS LAYOUT” in EL section.
MAT759A
103X
851 .
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DTC P0733 IMPROPER SHIFTING TO 3RD GEAR POSITION

Diagnostic Procedure

Diagnostic Procedure

NAATOOME

1 CHECK SHIFT SOLENOID VALVE

2 CHECK CONTROL VALVE

1. Remove control valve assembly. Refer to AT-226.
2. Check shift solenoid valve operation.

e Shift solenoid valve A

Refer to “"Component Inspection”, AT-122.

& orscoNNECT Splencid valve
TS harness connector

(Terminal cord assembly)
Shift solenoid

valve A

SATB53!
OK or NG
OK p |GOTOZ2
NG > Repair or replace shift solencid valve
assembly,

1. Disassemble control valve assembly.
Refer to “Cantrol Valve Assembly”, AT-254,

2. Check to ensure that:

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

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

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

o Hydraulic ling is free from obstacles.

SAT367H
OK or NG
OK p |GOTOS.
NG » Repair control vaive assembly.

3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-119,

OK or NG
OK » INSPECTICN END
NG > Check control valve again. Repair or

replace control valve assembly.

Component Inspéction

& oiscahnecT Salenoid valve NAATOO47
Ts harness connector SH'FT SOLENO|D VALVE A
- (Terminal cord assembly) NAATO47501
e For removal, refer to AT-226.
= Resistance Check
. . NAATOOR7S0T0T
O e Check resistance between terminal 3 and ground.
Solenoid valve Terminal No. Resistance (Approx.)
Shift solenoid
valve A Shift solencid valve A 3 Ground 20 - 400
SATE54

AT-122



DTC P0733 IMPROPER SHIFTING TO 3RD GEAR POSITION

Component Inspection (Cont'd)

o DISCONHECT Splengid wvalve
TS harness connector

Shift solenoid

(Terminal cord assembly)

Operation Check —

Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal 3 and ground.

AT-123
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DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Description

Description o
e This is an OBD-I! self-diagnostic item and not available in TCM
seli-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
fourth gear position or the torque converter clutch does not
lock up as instructed by the TCM. This is not caused by elec-
trical malfunction (circuits open or shorted) but by mechanical
malfunction such as control valve sticking, improper solenoid
valve operation, malfunctioning oil pump or torque converter
clutch, etc.

CONSULT REFERENCE VALUE IN DATA MONITOR

MODE
NAATOG4B8504
Remarks: Specification data are reference values.
Menitor item Condition Specification
Torque converter clutch sole- LOCk'u’j OFF AppromeateJy 4%
noid valve duty tock-up “ON" Approximately 94%
. . i o
Line pressure solenoid valve Small throttle openmlg (Low line pressure) Approximately 24%
duty Large throttle opening (High line pressure) Approximately 95%
Gear position ] 2 3 4
Shift solenoid valve A ON (Closed) OFF {Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE s
Remarks: Specification data are reference values.
Terminal . . Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal after warm- 15-25Y
] oy Line pressure ing up engine.
solenoid valve ;
@ Wheq depressmg accelerator pedal fully after 0.5V or less
warming up engine.
Line pressure @ When releasing accelerator pedal after warm-| o .\,
: ing up engine.
5 BR/Y So!ehngld va‘Ive
{with dropping When depressing accelerator pedal fully after |
resistor) warming up engine. 0.5V or less
When shift solenoid valve A operates. Battery volt-
{When driving in “Dy” or “D,".) age
11 LW Shift solenoid
valve A When shift solenoid valve A does not oper-
ate. 1V or less
(When driving in “D," or “Dj".}
When shift solencid valve B operates. Battery volt-
(When driving in “D,” or “Dy".) age
12 LR Shift solencid
valve B When shift solenoid valve B does not oper-
ate. 1V or less
(When driving in “D3” or “D,”.}

854
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DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Description (Cont'd)

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is much lower than the position {4th)
supposed by TCM, the slip ratio will be much less than normal. In
case the ratio does not reach the specified value, TCM judges this
diagnosis 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 posilion with no malfunctions 1 2 3 4
In case of gear position with shift solenoid valve B 1 5 2 1
stuck closed
*: PO734 is detected.
Diagnostic trouble code Malfunciion is detected when ... Check item (Possible cause)

: A/T 4TH GR FNCTN

&) : MIL Code No. 1106

e Shift solenoid valve A
e Shift solenoid vaive B

. A/T cannct be shifted to the 4th gear ) -
@ - Po734 position even if eiectrical circuit is good. s Line pressure solencid valve

# Each clutch
e Hydraulic control circuit

AT-125
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DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Description (Cont'd)

[l seLecT svsTem

ENGINE__
AT ‘““

!
!
|
|
|
|
|

SAT974H

[[m  SELECT DIAG MODE

| SELF-DIAGISSULTS

| DATA MONITOR

[ DTC WORK SUPPORT

IEM PART NUMBER

|
|
|
|
|
|

SAT385J

PC(“F)

0
-40 20 b 20 4 &d 8d 1do 120 120 1s0
(~40} (-4} (32){68)(104)X140)(176)(212)(248){284)(320)

SAT021J

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

NAATOD48501
CAUTION:
e Always drive vehicle at a safe speed.
s Be careful not to rev engine into the red zone on the

tachometer.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds hefore conducting
the next test.
TESTING CONDITIONS:
Always drive vehicle on a level road to improve the accuracy
of test.
After the repair, perform the following procedure to confirm the
maifunction is eliminated.

(B) 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 45 to 55 km/h (28 to 34 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 1.0/8 - 2.0/8 of
“THROTTLE PQS!” from a speed of 45 to 55 km/h (28 to 34
MPH) until “TESTING” has turned to “STOP VEHICLE” or
“COMPLETED". (It wil! take approximately 3 seconds.)

If the check result NG appears on CONSULT screen, go to
“‘DIAGNOSTIC PROCEDURE", AT-129.

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

o Check that “GEAR” shows “4” when depressing accelera-
tor pedal with 1.0/8 - 2.0/8 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 P0734 is shown, refer to appli-
cable “TROUBLE DIAGNOSIS FOR DTC”.

6) Stop vehicle.

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

Gear on actual transmission shift pattern

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

Neo malfunction exists 1-2-3->4

Malfunction for P0O734 exists. 1—-2->2-1

AT-126



DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Description (Cont'd)

8) Make sure that “OK” is displayed. (If “NG” is displayed, refer @[
to “DIAGNOSTIC PROCEDURE”".) Refer to “DIAGNOSTIC
PROCEDURE”, AT-129.

Refer to shift schedule, AT-309. WA
@& With GST
1) Start engine and warm up ATF. EM

2) Accelerate vehicle to 45 to 55 km/h (28 to 34 MPH) under the
following condition and release the accelerator pedal com-
pletely. LC
THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-308, BG

3) Depress accelerator pedal with 1.0/8 - 2.0/8 of “THROTTLE
POSI” from a speed of 45 to 55 km/h (28 to 34 MPH). (It will

take approximately 3 seconds.) FE
4) Select “MODE 7” with GST.
No Tools CL

1) Start engine and warm up ATF.

2) Accelerate vehicle to 45 to 55km/h {28 to 34PH) under the fol-
lowing condition and release the accelerator pedal completely. 7
THROTTLE POSI: Less than 5.5/8

Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-309. )
3) Depress accelerator pedal with 1.0/8 - 2.0/8 of “THROTTLE

POS!I” from a speed of 45 to 55 km/h (28 to 34 MPH). (It will
take approximately 3 seconds.) F

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

SU
BIR
ST
RS
BT

A
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DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Wiring Diagram — AT — 4TH

Wiring Diagram — AT — 4TH

MNAATO193

TCM - -
(TRANSMISSION AT 4THSIG 01
. CONTROL
MODULE)
PL DUTY PLDUTY SHIFT SHIFT
SOL (DR) SOL SOLA SOL B
(L2 L) KN ) [IREA[
BR/Y GY LW L/R
wmmm | Detectable line for DTC
BR/Y )
e : Non-detectable line for DTG
E1
o ED
BR/Y
[l 1 ||
DROPPING
RESISTOR ®
GY : LW LR
1z R0 A | A )
B51
GY UIN LR
GY LW LR
D
_________________ 7
TERMINAL
CORD
ASSEMBLY
3
LINE SHIFT SHIFT
~., |PRESSURE -, |SOLENGCID SOLENOID
= | SOLENOID = |vALvEA VALVE B
VALVE
— Refer to last page (Foldout page).
||123456789 D, ED
{0 EE2 YK A D 1 HS.
!|19 20|21 22]23]24
]
1l2fslafsp =>6]7]8]9]10
ﬂ 11]12]13114]15]16{17]16]19]20]21]22]23]24
anon * *
\10}35]33 5}(55@ n E
* : This connector is not shown in "THARNESS LAYQUT" in EL section.
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DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Diagnostic Procedure

Diagnostic Procedure

NAATO049

1 |CHECK SHIFT UP (D, TO D) 3 |CHECK SOLENOID VALVES A

During “Cruise test — Part 1", AT-65. 1. Remove control valve assembly. Refer to AT-228.

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

2. Refer to “Component Inspection”, AT-131.

EM
@ » @ Overrun clutch solenoid valve
A Shift solencid valve A {L@
ceelerator Shift solenoid vaive B
pedal
/ N Line pressure solenoid valve
‘ Torque converter E@
cluich solenoid
” RE
Haitway SATI8EH oL
Yes or No
Yes > GOTO9,
No » |coToz MIT

2 CHECK LINE PRESSURE

Perform line pressure test. Refer to AT-58.

OK or NG TE
OK p [GOTOS3.
SAT1584
NG p |GOTOS. ED
OK or NG
oK » GO TO 4.
NG » Replace solencid valve assembly. AX
4 CHECK CONTROL VALVE §U
1, Disassemble conirol valve assembly. Refer to AT-254.
2. Check to ensure that:
s Valve, sleeve and plug siide along valve bore under their B=
own weight.
e Valve, sleeve and plug are free from burrs, dents and
scraiches. ST
« Control valve springs are free from damage, detormation
and fatigus.
Hydraulic line is free from obstacles.
i RS
BT
[FIA

SAT367H
EL

OK or NG
OK » GO TO 5.
, (DX
NG P | Repair control valve.

AT-129 859
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DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Diagnostic Procedure (Cont'd)

7 CHECK CONTROL VALVE

1. Disassemble control valve assembly. Refer to AT-254.
2. Check line pressure circuit valves for sticking.

« Fressure regulator valve

e Pilot valve

e Pressure modifier valve

5 CHECK SHIFT UP (D, TO D)
Does AT shift from D, to D, at the specified speed?
Yes or No
Yes p [(GOTOO.
No > Check control valve again. Repair or
replace confrol valve assembly.
6 CHECK LINE PRESSURE SOLENOID

VALVE

1. Remove control valve assembly. Refer to AT-226,
2. Refer to “Component Inspection”, AT-131.

Qverrun clutch solencid vakve

Shift solencid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torgue converter
clutch solenoid

]

o

SAT367H
OK or NG
0K p [|GOTOS,
NG > Repair control valve.
8 (CHECK SHIFT UP (D, TO D,)
Does A/T shift from D, to D, at the specified speed?
OK or NG
CK p (GOTOS.
NG | 3 Check control valve again. Repair or
replace control valve assembly,
9 CHECK DTC

Perform Diagnostic Trouble Code {DTC) confirmation
procedure, AT-126.

BAT158)
OK or NG
OK p |GOTO7.
NG » Aeplace solenoid valve assembly.

OK or NG
OK » INSPECTION END
NG | 2 Perform “Cruise test -~ Part 1" again

and return to the start point of this flow
chart.

AT-130




DTC P0734 IMPROPER SHIFTING TO 4TH GEAR POSITION

Component Inspection

Overrun clutch solenoid valve

Shift solenoid valve A
Shift solencid valve B

Line pressure solenoid valve
Torque converter
clutch solencid

SAT159J

Cverrun clutch solenoid valve

Shift solencid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torque converter
clutch selencid

SAT158.4

Component Inspection

SOLENOID VALVES
¢ For removai, refer to AT-226.

Resistance Check

NAATOGSG

NAATOCS0SC

TOOS0501G1

e Check resistance between terminals (3, 2 or 6} and g’\regund.

Solenoid valve Tarminal No. Resistance (Approx.}
Shift solenoid valve A 3
20 - 40Q
Shift solenoid valve B 2 Ground
Line pressure solenocid valve 5] 2.5-50
Operation Check
. . . . . WTUOSDS[.?TUQ
e Check solenoid valve by listening for its operating sound while

applying battery voltage to the terminals (3, 2 or 6) and ground.

AT-131
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LG

FE

GL
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Description

Torque converter clutch

A/T fluid temperature
sensor

solenoid valve

{Control valve
lower body)

SAT342HA

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 will then be controlled.

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

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

CONSULT REFERENCE VALUE IN DATA MONITOR
MODE

. i NAATO051502
Remarks: Specification data are reference values.
Monitor item Condition Specification
Torque converter clutch Lock-u;f “OFF” ApproxinIateiy 4%
solenoid val
oid valve duty Lock-up “ON” Approximately 94%
TCM TERMINALS AND REFERENCE VALUE I
Remarks: Specification data are reference values.
Terminal ' - Judgement
No. Wire color ltem Condition standard
Torque converter When A/T performs lock-up. 8-15v
3 G/OR clutch solenaid
valve When A/T does not perform lock-up. 1V or less
ON BOARD DIAGNOSIS LOGIC
NAATOO51504

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

: TCC SOLENOID/CIRC
@ : PO740

@ : MiL Code No. 1204

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

« Harness or connectors
(The solenoid circuit is open or shorted.)
e Torque converter clutch sofenoid valve

AT-132



DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Description (Cont'd)

[ I SELECTSYSTEM ]
[ ENGINE |
| |
| |
| |
| |
| |
SEF895K
[ SELECT DIAG MODE

| WORK SUPPORT

I SELF-DIAG RESULTS

[ DATA MONITOR

10l
| ACTIVE TEST —

[ DTC CONFIRMATION

| ECM PART NUMBER

=]
I
|
|
|
)
|

SATSUI

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} Turn ignition switch “ON”.

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

&) With GST

1) Turn ignition switch “ON”.

2) Select “MODE 7” with GST.

% No Tools

1) Turn ignition switch “ON”".

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

NAATOOS1501

AT-133
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LG
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FE
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Wiring Diagram — AT — TCV
Wiring Diagram — AT — TCV
NAATO 134
AT-TCV-01

TCM
(TRANSMISSION
CONTROL

LU MODULE)

DUTY SOL

LI%I_J

G/OR
e - Detactable line for DTC
= : Non-detectable line for DTC
G/OR
.M71
[£22])
G/OR

G/O
B

TERMINAL
CORD
ASSEMBLY

TORQUE
CONVERTER
CLUTCH
SOLENGCID
VALVE

-
L4v]
I~
L4
L
)
o
{Vu]

——— 10] =
shel17[18f19]20]21]22f23]24 W

[5,]

puiry

ID'
112]13]4 6l71819 @ 2
10|11 ]12[13]14]15]18]17{18 1nj12]13)14

19120521 22{23]24

£

*
e

+ : This connector is not shown in "HARNESS LAYOUT" in EL section.

MAT761A
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure @l
NAATGCE2
1 CHECK GROUND CIRCUIT 2 CHECK RESISTANCE A
1. Turn ignition switch to “OFF” position, 1. Tum ignition switch to “OFF” position.
2. Disconnect terminal cord assembly connector on the right 2. Disconnect TCM harness connector.
side of transfer assembly. 3. Check resistance between terminal 5 and TCM harness EM
3. Check resistance between terminal 5 and ground. connector terminal 3.
;& DISCONNEST
K E} & DISCONNECT L@
- TS
-h
Sub-harness connector Sub-harness connector (Bgd)
5 CHp *
[
’ G/OR FE
- - m DISCONNECT (,_
1-.— A€ & i,
SATa3sl —==
, [ Tcm o] comecTon]}
Is resistance approx. 10 - 20 Q7? !
3 MT

Yes > GOTO 2.

1. Remove oil pan. Refer to AT-226.
2. Check the following items:
» Torque converter clutch solenoid

No >

G/OR

(2]

valve
Refer to “Component Inspection”, SAT538. TE
AT-135.
« Harness of ferminal cord assembly If OK, check harness for short to ground and short to power.
for short or open Is resistance approx. 00}? oD
Yes > GOTO 3.
No > Repair open circuit or short to ground
or short to power in harness or con- A
nectors.
3 CHECK DTC sU
Perform Diagnestic Trouble Code (DTC) confirmation
procedure, AT-133. BR
OK or NG
OK > INSPECTION END ST
NG > 1. Perform TCM input/output signal
inspection.
2. If NG, recheck TCM pin terminals E}@
for damage or loose connection
with harness connector.
BT
o 4 "asvEe Solenoid valve Component Inspection
harress connector nasTooss I8,
TS. Tormi TORQUE CONVERTER CLUTCH SOLENOID VALVE
(Terminal cord assembly) NAATOS3SO1
Torque converter e For removal, refer o AT-226.
clutch sclenoid
valvg """ | Resistance Check 8C
NAATOO5350701

e Check resistance between terminal 7 and ground.

Solenoid valve Terminal No. Resistance {Approx.} EL

7 )

| : [ Torque converter clutch
{ \ solenoid valve 7 Ground 10 - 20Q B

SAT160J

AT-135
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DTC P0740 TORQUE CONVERTER CLUTCH SOLENOID VALVE

Component inspection (Cont'd)

= DISCONNECT
T.S.

Torque converter
clutch solenoid j
valve

Solenoid valve
harnass connector
{Terminal cord assembly)

SAT161J

Operation Check

NAATO05350102

Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal 7 and ground.

AT-136



DTC P0744 IMPROPER LOCK-UP OPERATION

Description

Description e

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 G/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 sclenoid
valve operation, malfunctioning oil pump or torque converter

clutch, etc.
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE
NAATOO54502
Remarks: Specification data are reference values.
Monitor item Condition Specification
ul ¥ Y 1 o,
Torque converter clutch Lock-up fFP Apprommatfly 4%
solenoid valve duty Lock-up “ON” Approximately 94%
TCM TERMINALS AND REFERENCE VALUE i
Remarks: Specification data are reference values.
Terminal ) - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal after warm- 15-25Y
; Ay Line pressure Ing up engine.
solenocid valve . ;
m Wheq depressing accelerator pedal fully after 0.5V o less
warming up engine.
Line pressure @ When releasing accelerator pedal after warm- | .,/
5 gRy | solenoid vatve Ing up engine.
(with dropping When depressing accelerator pedal fully after
resistor) warming ﬁp engigr;\e. P ! 0.5V or less
Torque converter When A/T performs lock-up. 8- 15V
3 G/OR ¢lutch solenocid
valve When A/T does not perform lock- up. 1V or less

ON BOARD DIAGNOSIS LOGIC P
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: QOutput shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

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

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

AT-137
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DTC P0744 IMPROPER LOCK-UP OPERATION

Description (Cont'd)

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

*: P0O744 is detected.

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

@ : A/T TCC 5/V FNCTN

1 PO744

@& : MIL Code No. 1107

e Line pressure solenoid valve

A/T cannot perform lock-up even if slec- | e Torgue converter clutch solenoid valve
trical circuit is good. e Each clutch

s Hydraulic control cireuit

[T SELECT SYSTEM

ENGINE__
AT

|
l
|
]
|
|
's

AT974H

|l seLecTDiAGMODE  [T]]

| SELF-DIAGESULTS |
{ DATA MONITOR j
{ DTC WORK SUPPORT

| TCM PART NUMBER

|
L |
]

" SAT385J

0
~40 —20 O 20 40 &6 80 100 120 140 160
(~40) (—4) (32}{68)104X140)176)212)(24B)284)(320)

SATC21J

“C(°F)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

With CONSULT

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

2) Make sure that output voitage 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".

NAAT0054501

4) Accelerate vehicle to more than 80 km/h (50 MPH) and main-
tain the following condition continuously until “TESTING” has
turned to “COMPLETED". (It will take approximately 30 sec-
onds after “TESTING” shows.)
THROTTLE POSI: 1.0/8 - 2.0/8 (at all times during step 4)
Selector lever: D position (OD “ON”)
TCC S/V DUTY: More than 94%
VHCU'S SE-A/T: Constant speed of more than 80 km/h (50
MPH)

e Check that “GEAR” shows “4",

e For shift schedule, refer to SDS, AT-309.

AT-138



DTC P0744 IMPROPER LOCK-UP OPERATION

Description {Conf'd)

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 applicable “TROUBLE
DIAGNOSIS FOR DTC™. VI

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

Refer to “DIAGNQOSTIC PROCEDURE", AT-141. EM
Refer to shift schedule, AT-309.
&) With GST LE

1) Start engine and warm up ATF,

2) Start vehicle with selector lever in “D” (OD “ON”) position and
throttle opening 1.0/8 - 2.0/8. Check that vehicle runs through EC
gear shift of D, - D, —» D; — D, — D, lock-up, in accordance
with shift schedule. Refer to shift scheduie, AT-309.

3) Select "MODE 7" with GST. F=
@& No Tools
1} Start engine and warm up ATF. EL

2) Start vehicle with selector lever in “D” (OD “ON”) position and
throttle opening 1.0/8 - 2.0/8. Check that vehicle runs through
gear shift of D, — D, — D; — D, — D, lock-up, in accordance [T
with shift schedule. Refer to shift schedule, AT-309.

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

T

PD
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SU

BR
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A
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EL
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DTC P0744 IMPROPER LOCK-UP OPERATION
Wiring Diagram — AT — TCCSIG

Wiring Diagram — AT — TCCSIG

MNAATG195
oM AT-TCCSIG-01
gHANSMISSION
MODULE]

PL DUTY PLDUTY Lu
SOL. (DR} SOL DUTY SOL
L2y LN =]
BRAY QY G/OR
B E : Detectable line for DTC
4 D) s : Non-detectable line for DTG
BR/Y
BR/Y
ll 1 Il
DROPPING
RESISTOR
®
2 I
GY G/OR
- E2_ g
B51 LI_I
GY G/OR
GY G/OR
TERMINAL
CORD
ASSEMBLY
6] B9
LINE TORQUE
PRESSURE CONVERTER
SOLENOID CLUTCH
VALVE SOLENOID
VALVE
l — [ Refer to last page (Foldout page).
123456789 oD . ED
10011 [12[13]14]15]16]17 |18 HS
18[20[21 wloaf|| W =
- i HEIE H == I E El
@D ? 11]12]13]14]15]18]17[18]i9] 20|21 |22 [23]24 Bv?
AT A x
vy
\Jojss)33]5/ X171 [6]2]
+ : This connector is nat shown in "HARNESS LAYOUT" in EL section.
MAT762A
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DTC P0744 IMPROPER LOCK-UP OPERATION

Diagnostic Procedure

Diagnostic Procedure - €l
=NAATOO55
1 CHECK SHIFT UP (D; TO D,) 4 CHECK SHIFT UP (D, TO D,) A
During *Cruise test — Part 1", AT-85. Does A/T shift from D5 to D, at the specified speed?
Does A/T shift from D5 to D, at the specified speed?
Yes or No E[M]
No » Check control valve again. Repair or
Accelerator replace control valve assembly. L@
pedal
5 CHECK DTC EE
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-138.
FE
OK or NG
Halfway SAT98EH OK > INSPECTION END
Yes or No NG » s GO TO 10. CL
e And check for proper lock-up.
Yes > s GO TO 10,
e And chack for proper lock-up. MT
No > GO TO 2. 6 \?:E\?EK LINE PRESSURE SOLENOID

2 CHECK LINE PRESSURE

Perform ling pressure test. Refer o AT-58.

OK or NG
OK » |GOTOS.
NG > GO TO 6.

3 CHECK CONTROL. VALVE

1. Disassemble control valve assembly, Refer to AT-254.

2. Check to ensure that:

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

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

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

o Hydraulic line is free from obstacles.

1. Remove control valve assembly. Refer to AT-226.
2. Check line pressure solenoid valve cperation. Refer 1o
AT-143.

Qvearrun clutch solencld valve

Shift solencid valve A
Shift solenoid valve B

Line pressure solencid valve
Torque converter
clutch sclenoid

DISCORHECT

SAT158)
OK or NG
OK » [(GOTO7Z.
NG > Replace solencid valve assembly.

SAT367H
OK or NG
OK p |GOTOA4.
NG > Repair control valve.

AT-141
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DTC P0744 IMPROPER LOCK-UP OPERATION

Diagnostic Procedure (Cont'd)

7 - |CHECK CONTROL VALVE

. Disassemble control valve assembly. Refer to AT-254.
. Check line pressure circuit valves for sticking.

Pilot valve

CHECK TORQUE CONVERTER CLUTCH
SOLENOID VALVE

"

1. Remove control valve assembly. Refer fo AT-226.
2. Check targue converter clutch solenocid valve operation.
Refer to AT-143.

1
2
» Pressure regulator valve
»
L

Pressure modifier valve

OK or NG
OK » GO TO 12
NG P | Replace solenoid valve assembly.
12 |CHECK CONTROL VALVE

1. Disassemble control valve assembly. Refer to AT-254.
2. Check control valves for sticking.

» Torque converter clutch control valve

s Torque converter clutch relief valve

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-138.

SAT367H
OK or NG
OK | 2 GO TO 8.
NG > Repair control valve.
8 CHECK SHIFTUP (D, TOD,)
Does A/T shift from Dy to D, at the specified speed?
Yes or No SAT367H
Yeos » (GOTOO9. OK or NG
No P | Check control valve again. Repair or oK > GO TO 13,
replace control valve assembly.
NG > Repair control valve
9 CHECK DTC
13 CHECK LOCK-UP CONDITION

Does A/T perform leck-up at the specified speed?

OK or NG Yes or No
OK > INSPECTION END Yes » |GOTO14.
NG b |e GOTO10. No p | Check control valve again. Repair or
« And check for proper lock-up. replace control valve assembly.
10 CHECK LOCK-UP CONDITION 14 JCHECK DTC

During “Cruise test - Part 1”, AT-65.
Does A/T perform lock-up at the specified speed?

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-138.

Yes or No OK or NG
Yes > Perform “Cruise test — Part 1" again OK » INSPECTION END
grr:: I’treturn 1o the start point of this flow NG > |Perform ‘Cruise test — Part 1 again
: and return to the starl point of this flow
No B |GOTO 1. chart.

AT-142




DTC P0744 IMPROPER LOCK-UP OPERATION

Component Inspection

Overrun clutch solenoid valve

Shift solenoid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torque converter
clutech solenoid

|

SAT158J

QOverrun clutch solencid valve

Shift solenoid valve A
Shift solenoid valve B

Line pressure solencid valve
Torgue converter
cluich solenoid

SAT158J

Component Inspection

SOLENOID VALVES

o For removal, refer to AT-226,

Resistance Check

hAA
o Check resistance between terminals (6 or 7) and ground.

NAATOGSE

NAATCOS6S01

TOo5650107

Solengid valve Terminal No. Resistance (Approx.}
Line pressure sclenoid valve 6 25-5Q
Torque converter clutch 7 Ground 10 - 200
solencid valve

Operation Check

NAATODSE50102

e Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (6 or 7) and ground.

AT-143
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Description

Shift solenoid valve B Shift salenaid
Line pressure

valve A

Overrun
clutch
solenoid
valve

(Control valve

Description

from the TCM.

“OFF”.

NAATGO57

The line pressure solenoid valve regulates the oil pump discharge
pressure to suit the driving condition in response to a signal sent

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

upper body)
SAT341H .
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE NAATOOS7502
Remarks: Specification data are reference values.
Monitor item Condition Specification

Line pressure solenoid
valve duty

Small throttle opaning (Low line pressure)

Large throttle opening {High line pressure)

!

Approximately 24%

Approximately 95%

NOTE:

The line pressure duty cycle value is not consistent when the closed throttle position switch is “ON". To confirm the line pressure duty
cycle at low pressure, the accelerator {throttle) should be open until the closed throttle position switch is “OFF",

TCM TERMINALS AND REFERENCE VALUE

NAATOG57503
Remarks: Specification data are reference values.
Terminal . . Judgement
No. Wire color Item Condition standard
When releasing accelerator pedal after warm- 1525V
1 oY Lina pressure Ing up engne.
solenocid valve X ;
@ When depressing accelerator pedal fully after 0.5V or less
warming up engine.
Line pressure ‘;},& When releasing accelerator pedal after warm-| o\,
2 BR/Y solencid valve ¥y ing up engine.
(with dropping When depressing accelerator pedal fully after
resistor) : ; 0.5V or less
warming up engine.

ON BOARD DIAGNOSIS LOGIC

MAATO057504

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

: L/PRESS SOL/CIRC

@ : PO745

@ : MIL Code No. 1205

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

e Harness or connectors
{The solenoid circuit is open or shorted.}
e Line pressure sclencid valve

874
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Description (Cont'd)

[ I SELECT_SYSTEM

ENGINE

|
|
l
I
I
l

|
|
!
|
|
|
|

SEFB95K

SELECT DIAG MODE

[y

| woRrK suPPORT

l SELF-DIAG RESULTS

| oaTA MONITOR

LACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

N I 2

SATOUI

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION @]
PROCEDURE
NOTE:

NAATOO57S01

If “DIAGNOSTIC TROUBLE GODE CONFIRMATION PROCE- [MA
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. EM
After the repair, perform the following procedure to confirm the
malfunction is eliminated. LC
(B With CONSULT
1) Turn ignition switch “ON” and select “DATA MONITOR” mode
for “ENGINE” with CONSULT, EC
2) Depress accelerator pedal completely and wait at least 1 sec-
ond. =g
With GST
1) Turn ignition switch “ON".
2} Depress accelerator pedal completely and wait at least 1 sec- CL
ond.
3) Select “MODE 7" with GST.
No Tools W

1) Turn ignition switch “ON”,
2) Depress accelerator pedal completely and wait at ieast 1 sec-
ond.

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

HA
SC
EL
DX

875
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Wiring Diagram — AT — LPSV

Wiring Diagram — AT — LPSV

NAATO198
TCM AT-LPSV-01
(TRANSMISSION
MODULE)
PLDUTY PLDUTY
SOL (DR) L
2] L]
BR/Y QY
BR/Y = - Detectable line for DTC
. .
= : Non-detectable line for DTC
BR/Y
” 1 l
DROPPING
RESISTOR
TEHMINAL
ASSEMBLY
[ ||(Be3
LINE
PRESSURE
SOLENQID
VALVE
l  — | Refer to last page (Foldout page).
123456789.\4119 =
10111 ]12]13{1418p16]17 18 W HS.
19120121 22|23]24)
‘ 1]2]a]a]lsk =>4s6]7]8}9li0
1 .-E47 .@
KD GY 11]112113]14]15 16|1?|1B[19 20421122] 23124 W
Ll ‘
AR A *
NG R 5/% 6]2]
* : This connector is not shown in "HARNESS LAYOUT" in EL section.
MAT763A

876 AT-146



DTC P0745 LINE PRESSURE SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NAATOOSE

1 CHECK GROUND CIRCUIT

2 CHECK POWER SOURCE CIRCUIT

1. Turn ignition switch to “OFF” position.

2. Discennect terminal cord assembly connector on the right
side of transfer assembly.

3. Chack resistance between terminal 1 and ground.

E MECONNECT

TS
Sub-harness connector

7

=]

SAT1921A
Is resistance approx. 2.5 - 507
Yes > GO TO 2.
No > 1. Remove control valve assembiy.
Refer to AT-226.

2. Check the following items:

e Line pressure solenoid valve
Refer to “Component Inspection”,
AT-148.

e Harness of terminal cord assembly
for short or open

1. Tumn ignition switch to “OFF" position.

2. Disconnect TCM hamess connector,

3. Check resistance between terminal 1 and TCM harness
connector terminal 2.

& DISCONNEGCT
T.S.
Sub-harness connector

1

GY

HE B

S,
TCM O] CONNECTOR

i

BR/Y

[Q]

SATS39J

Is resistance approx. 11.2 - 12.8Q7

Yes P (GOTOS

No p |Check the following items:

e Dropping resistor
Refer to “Component Inspection”,
AT-148.

e Harness for short or open batween
TCM terminal 2 and terminal cord
assembly (Main harness)

AT-147

@
(A
ER
LC
EC
FE
GL
T
T
PD
AX

S

ST
RS
BT
A
8G

EL

877
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DTC P0745 LINE PRESSURE SOLENOID VALVE

Diagnostic Procedure (Cont'd)

3 CHECK POWER SOURCE CIRCUIT

4 CHECK DTC

1. Turn ignition switch to “OFF" position.

2. Check resistance between terminal 1 and TCM hamess

connector terminal 1.

& DISCONKRECT
LS.
Sub-harness connector

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

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.

1

GY

[Q]

Is resistance approx. 007

SAT5404

Yes > GO TO 4.

No >

assembly.

Repair or replace harness between
TCM terminal 1 and terminal cord

T oiscensect Solengid valve
harness cennector
TS. .
{Terminal cord assembly)
Line pressure salenocid valve

@
OO/
IRk,

. [Q]

" SATBS7I

n bisconnect Solenoid valve
harness connector
1S .
(Terminal cord assembly}
Line pressure solenoid valve

Component Inspection
LINE PRESSURE SOLENOID VALVE

NAATGOSS

NAATOOS9S0!

e For removal, refer to AT-226.

Resistance Check

NAATO05350101

e Check resistance between terminal 6 and ground.

Solenocid valve

Terminal No. Resistance (Approx.}

Line pressure solenoid valve

2.5 - 50

6 Ground

Operation Check

NAATOO5950 102

e Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal 6 and ground.

AT-148



DTC P0745 LINE PRESSURE SOLENOID VALVE

Component Inspection (Cont'd)

-

-

SAT848BD

DROPPING RESISTOR

Check resistance between two terminals.
Resistance: 11.2 - 12.8Q)

AT-149

NAATDO59502 @E

MA
EM
LG
EC
FE
GL
M

15

PD
A
U
B
ST
RS
BT
HA
S6
&l

IoX

879



DTC P0750 SHIFT SOLENOID VALVE A

Description

Shift solencid valve B

Line pressure
solenoid valve

Shift solencid

880

Description

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

Overrun
clutch throttle position sensors. Gears will then be shifted to the optimum
A solenoid position,
valve
(Centrol valve
upper body)
SATI41H
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Open) ON (Closed)
Shift solencid vaive B ON (Closed} ON (Ciosed) OFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE —
Remarks: Specification data are reference values.
Terminal ) . Judgement
No. Wire color Item Condition standard
When shift solenoid valve A operates. Battery volt-
{(When driving in “D,” or “D,".} age
11 LW Shift solengid
valve A When shift solenoid valve A does not oper-
ate. ' 1V or less
(When driving in “Dy" or “0,".)
ON BOARD DIAGNOSIS LOGIC
NAATOOBDS03

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

(@ : SFT SOLA/CIRC
@ : PO750
: MIL Code No. 1108

TCM detects an improper voltage drop
when it tires to operate the solenocid

valve.

e Harness or connectors
(The solenoid cireuit is open or shorted.)
e Shift solenoid valve A

AT-150



DTC P0750 SHIFT SOLENOID VALVE A

Description (Cont'd}

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION @]

[m SELECT-SYSTEM PROCEDURE NAAToOB0St
ENGINE CAUTION:
Always drive vehicle at a safe speed. MA
NOTE:

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. e

|
|
|
J If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- ..
|
|
|

I
I
|
l
|
l
|

After the repair, perform the following procedure to confirm the
sersesk| malfunction is eliminated.
@ With CONSULT EG
Hﬁl SELECT DIAG MODE 1) Tumn ignition switch “ON” and select “DATA MONITOR” mode
IWOHK SUPPORT for “ENGINE” with CONSULT. R

! 2) Start engine.
| SELFDIAG RESULTS | 3) Drive vehicle in “D” position and allow the transmission to shift
[DATA MONITOR | “” - “2" (“GEAR?). GL

[ ACTIVE TEST @ With GST
[ oTC conFiRMATION 1) Stantengine. N MT
2) Drive vehicle in D,—D, position.
[ ECM PART NuMBER 3) Select “MODE 7" with GST.
SATO1! No Tools
1} Start engine.
2) Drive vehicle in D,— D, position. T

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

AX
SU
B
ST
RS
BT
A

S

AT-151 88l



DTC P0750 SHIFT SOLENOID VALVE A

Wiring Diagram — AT — SSV/A
Wiring Diagram — AT — SSV/A oo
AT-SSV/A-01

TCM
yeson
MODULE}

SOLA

L

Lw

mmmm : Detactabie ling for DTC
= : Mon-detectable line for DTC

M71
B51

ks

Lw

CE e
TERMINAL
CORD
ASSEMBLY

®

SHIFT
SOLENOQID
VALVE A

=
1[2]a]4]516]7]8]o W
101112131415151713 KsS
W ..
19]20021 2212324
Ll *
AR AE 6]718]9]0 Alsle] 7y EEE
1 [12fa[14]15]18l17] 18] 10)20l21]22 [en] 24 B\i: Qo&sssj [3T4]&)

* : This connector is not shown in "HARNESS LAYOUT' in EL section,
MAT764A

882 AT-152



DTC P0750 SHIFT SOLENOID VALVE A

Diagnostic Procedure

Diagnostic Procedure @l
NAATO0ST
1 CHECK GROUND CIRCUIT 2 CHECK POWER SOURCE CIRCUIT MA
1. Turn ignition switch to "OFF" position. 1. Turn ignition switch to “OFF" position.
2. Disconnect terminal card assembly connector on the right 2. Disconnect TCM harness connector.
side of transfer assembly. 3. Check resistance between terminat 6 and TCM harness EM
3. Check resistance between terminal 6 and ground. connector terminal 11.
E =y DISCONNECT
A€ A€ .
Sub-harness_connector Sub-harness connector
| i EC
FE
@ DISCONNECT
. M€ &
= CL
SAT330l I ToMm [OI_ONNECTOH"
Is resistance approx. 20 - 400? A MT
Yes » (GOTOZ2 Lw
No » 1. Remave control valve assembly.
Refer to AT-226.
2. Check the following items: @
» Shift solenoid valve A
E:f;eg;o ‘Component Inspection”, saTsa) | TF
o Hamess of terminal cord assembly If OK, check harness for short lo ground and short to power.
for short or open is resistance approx. 0Q? En
Yes > GO TO 3.
No » Repair open circuit or short to ground
or short to power in harness or con- AX
nectors.
3 CHECK DTC U
Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-151. B
OK or NG
OK > INSPECTION END ST
NG » 1. Perform TCM input/output signat
inspection.
2. If NG, recheck TCM pin terminals E}g
for damage or loose connection
with harness connector.
BT
g " Soleroid vaivo Component Inspection .
TS harness connector SHIFT SOLENOID VALVE A i
— {Terminal cord assembly) NaATooe2Sa1
e For removal, refer to AT-226.
5 Resistance Check S
. s NAATO06250101
O e Check resistance between terminal 3 and ground.
J Solenoid valve Terminal No. Resistance (Approx.) EL
Shift solencid
valve A Shift solenoid valve A 3 Ground 20 - 400
C e DX
SATE54)

883
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DTC P0750 SHIFT SOLENOID VALVE A

Component Inspection {Coni’d)

N g i Solenoid valve Operation Check P
T8, harness connector e Check solenoid valve by listening for its operating sound while
Shift solenoid  1ominal cord assembly) applying battery voltage ta the terminal 3 and ground.

884
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DTC P0755 SHIFT SOLENOID VALVE B

Description

Shift solencid valve B

Line pressure
solenoid valve o

Shift solenoid

Overrun

Description s
Shift solenoid valves A and B are turned “ON” or “OFF” by the TCM
in response to signals sent from the PNP switch, vehicle speed and
throttle position sensors. Gears will then be shifted to the optimum

clutch
solenoid posrtlon
valve
{Control valve
upper body)
SAT341H
Gear position 1 2 3 4
Shift solenoid valve A OCN (Closed) OFF (Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF {Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE o
Remarks: Specification data are reference values.
Terminal . . Judgement
No. Wire color Item Condition standard
When shift solencid valve B operates. Battery voit-
{(When driving in “D,” or “D,".} age
12 LR Shift solenoid .
valve B When shift solenocid valve B doss not oper-
ate. 1V or less
(When driving in “D;” or *D,™.)
ON BOARD DIAGNOSIS LOGIC
NAATO063803

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

@ : SFT SOL B/CIRC

@ : PO755

@ : MiL Code No. 1201

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

e Harness or connectors
(The solenoid circuit is
o Shift solencid valve B

open or shorted.}

AT-155

MA
EM
LC

EC

GL

BT

TF

20}

RS

BT

HIA

SG

EL
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Description (Cont'd)

DTC P0755 SHIFT SOLENOID VALVE B

| I SELECTSYSTEM

[ DTC CONFIRMATION

| ECM PART NUMBER

|
|_ENGINE |
| |
I |
I |
L ]
L ]
SEFB95K
[l seLecT piagmone 3]
| work supPORT |
| SELF-DIAG RESULTS |
| DATA MONITOR ]
[ AcTive TEST 1
|
|

SATS1I

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting

the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

@ With CONSULT _

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

2) Drive vehicle in “D” position and allow the transmission to shift
1— 2 — 3 (“GEAR").

@ With GST

1) Start engine.

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

3) Select “MODE 7" with GST.

& No Tools

1) Start engine.

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

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

NAATODE3S01

AT-156



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

Wiring Diagram — AT — SSV/B @l
NAATO198
AT-SSV/B-01
MA
TCM
g‘RANSMISSION EM
MODULE
SHIFT
SOLB LE
2]
LR
EH
mm : Detactable line for DTC
s : Non-detectable fine for DTG FE
€L
LR
0T
L"lug @D
TF
2
LR
TERMINAL AX
CORD
ASSEMBLY
SU
[a SHIFT BR
= |soLENOID
VALVE B
S
- RS
=L____ .
1J2[al4Ts[6I7 8 ol ooy BT
o[ 1t [1a13]14]16] 161718} - HS
19{20f21 22[23[24 .
HA
Ll *
1[ef3l4[s k= —6l7]l8]9]0 IS DEEY -
11]12]13] el 151 16]17]18]10] 2021122 ] 23] @‘33 \NEEE 5/ 8¢
+ : This connecior is not shown in "HARNESS LAYOUT" in EL section.
EL
MAT765A
I3
887
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DTC P0755 SHIFT SOLENOID VALVE B

Diagnostic Procedure

Diagnostic Procedure

NAATOOGS

CHECK POWER SOURCE CIRCUIT

. Turn ignition switch to "“OFF” position.

. Disconnect TCM harness connector.

. Check resistance between terminal 7 and TCM harness
connector terminal 12.

1 CHECK GROUND CIRCUIT

1. Turn ignition switch to “OFF” position.

2. Disconnect terminal cord assembly connector on the right
side of transfer assembly.

3. Check resistance between terminal 7 and ground.

Sub-harness connector Sub-harness gonnector

WM Ay

DISCCHNECT

7

=]

2. Check the following ifems:

+ Shift solencid valve B
Refer to “Component Inspection”,
AT-158.

e Harness of terminal cord assembly
for short or open

= SAT332) TCM |OJ CONNECTOR |
Is resistance approx. 20 - 40Q? ¥
Yes p |(GOoTOZ L/R
No » 1. Remove control valve assembly,
Refer to AT-226.

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

Is resistance approx. 0827

5

. DISCONMECT @

[Q]

SAT542)

Yes >

GO TO 3.

No >

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

3 CHECK DTC

Perform Diagnostic Trouble Code {DTC) confirmation

procedure, AT-156.

OK or NG
OK P |INSPECTION END
NG > 1. Perform TCM input/output signal

inspection.

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

Component Inspection

‘1 Solenoid valve JOp—
TS, harness connector SHIFT SOLENOID VALVE B I
0065501
{Terminal cord assembly) e For removal, refer to AT-226.
Resistance Check
i . NAATOOES5S010T
. e Check resistance between terminal 2 and ground.
Shift sclenoid A Solencid valve Terminal No. Resistance (Approx.)
valve B / 0l Shift solencid valve B 2 | Ground 20 - 40Q

SATEG1I

558 AT-158



DTC P0755 SHIFT SOLENOID VALVE B

Component Inspection (Cont'd)

N 4 “assEr Solenoid valve Operation Check I |

Ts. harness connector e Check solenoid valve by listening for its operating sound while
(Terminal cord assembly) applying battery voltage to the terminal 2 and ground.

MA

EM

Shift solenoid
valve B

LG

EC
FE
L
MT
TF
PD
.
SU
BR
ST
RS
BT
HA
§C
el
D)

AT-159 %9
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DTC P1705 THROTTLE POSITION SENSOR

Descriptior

Throttle position switch

‘harness connector

Description

NAATOCES

e Throttle position sensor
The throttle position sensor detects the throttle valve position
and sends a signal to the TCM.

e Th

rottle position switch

Consists of a wide open throttle position switch and a closed
throttle position switch. The wide open position switch sends
a sighal to the TCM when the throttle valve is open at least 1/2

of

the full throttle position. The closed throttle position switch

T — : ;
Throttle posifion sensor sends a signal to the TCM when the throttle valve is fuily
harness conneclor SAT3201 closed.

CONSULT REFERENCE VALUE IN DATA MONITOR
MODE
L NAAT0066502
Remarks: Specification data are reference values.
Monitor item Condition Specification
Fully-closed throttle Approximately 0.5V
Throttle position sensor
Fully-open throttle Approximately 4V
TCM TERMINALS AND REFERENCE VALUE —
Remarks: Specilication data are reference values.
Terminal . . Judgement
No. Wire color [temn Condition standard
When releasing accelerator pedal after warm-
ing up engine. Battery volt-
Closed throttle [Refer to “Preparation”, “TGM SEL'I,:-DIAG- age
6 ORW position switch NOSTIC PROCEDURE {No Tools)”, AT-44.]
(in throttle When depressing accelerator pedal after
position switch) warming up engine. 1Worl
[Refer to “Preparation”, “TCM SELF-DIAG- orless
NOSTIC PROCEDURE (No Tools)", AT-44.]
Wide open throttle When depressing accele!'ator pedal_ more Battery volt-
\7 ORB position switch than half-way after warming up engine. age

{in throttle
position switch)

Throttle position
32 P/B sensocr
(Power source)

Throttle position

41 P
sensor
Throttle position
42 B sensor

(Ground)

When releasing accelerator pedal after warm-
ing up engine.

1V or less

\_\.ﬁ — 45-55V
N

Fully-closed
throttle:
When depressing accelerator pedal slowly Approximately
after warming up engine. 0.5V
(Voltage rises gradually in response to Fully-open
throttle position.) throttle:
Approximately
4V

AT-160



DTC P1705 THROTTLE POSITION SENSOR

Description (Cont'd)

ON BOARD DIAGNOSIS LOGIC P @l
Diagngstic trouble code Malfunction is detected when ... Check item (Possible cause)
@ : TP SEN/ICIRC AT . e Hamess or connectors WA
- P1705 TCM receives an excessively low or high (The solenoid circuit is open or shorted.)
@: voltage from the sensor. e Throttle position sensor 5
: MIL. Code No. 1206 e Throttle position switch
LG
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION EC
[l sELECT SYSTEM | PROCEDURE o
I ENGINE _ l CAUT'ON:_ ) [Fl&
Ly Always drive vehicle at a safe speed.
l AT ] NOTE:
| | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- (L
| | DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
| | the next test. T
| ] After the repair, perform the following procedure to confirm the
saterad|  malfunction is eliminated. AT
With CONSULT
| [ SELECT DIAG MODE [ﬂ 1) Turn ignition switch “ON” and select “DATA MONITOR" mode

for “A/T” with CONSULT. TF
2) Apply vacuum to the throttle opener, then check the following.

| SELF-DIAGESULTS

| DATA MONITOR | Refer to steps 1 and 2 of “Preparation”, “TCM SELF-DIAG-
['o7c WoRK SUPPORT | NOSTIC PROCEDURE (No Tools)”, AT-44. PR
| TOM PART NUMBER | Accelerator pedal | ppnT) pog SEN | CLOSED THL/SW | W/O THRLP-SW
| | condition AN
| | _Fully released Less than 4.7V ON OFF
SAT385) Partially IS
depressed 0.1 - 4.6V OFF OFF
L SELFCT e | Fully depressed ':"‘;"_e ;h:\r} OFF ON BR
| _ENGINE ] _
| | If the check result is NG, go to “DIAGNOSTIC PROCEDURE”",
| | AT-164, St
If the check result is OK, go to following step.
| | 3) Turn ignition switch “ON" and select “DATA MONITOR” mode RS
| | for “ENGINE” with CONSULT.
| | 4) Start engine and maintain the following conditions for at least
3 consecutive seconds. Then release accelerator pedal com- [T
SEF895K pletely.
VHCL SPEED SE: 10 km/h (6 MPH) or more
|[lm  setecToDiAGMODE  [4]] THRTL POS SEN: Approximately 3V or less A
[WoRK suPPORT Selector lever: D position (OD “ON”)

If the check result is NG, go to “DIAGNOSTIC PROCEDURE”,

AT-164. §C

|
| SELF-DIAG RESULTS |
l If the check result is OK, go to following step.
:
|
|

| DATA MONITOR

5) Maintain the following conditions for at least 3 consecutive
seconds. Then release accelerator pedal completely. el
VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (OD “ON”) lEX

| ACTIVE TEST
| DTC CONFIRMATION

| ECM PART NUMBER

SATS11I

AT-161 891
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Description (Cont'd}

DTC P1705 THROTTLE POSITION SENSOR

@ With GST

1)
2)

3)

Start engine.

Drive vehicle under the following conditions:

Selector lever in “D” (OD “ON”) 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 3 seconds.

Select "MODE 7" with GST.

No Tools

1)
2)

Start engine.

Drive vehicle under the following conditions:

Selector lever in “D” (OD “ON") 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 3 seconds.
Perform self-diagnosis for ECM.

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

AT-162



DTC P1705 THROTTLE POSITION SENSOR

Wiring Diagram - AT — TPS

Wiring Diagram — AT — TPS

NAATO193
IGNITION SWITCH - -
ON or START AT-TPS-01
- !
FUSE BLOCK | Referto EL-POWER,
10A |(1/B)
M10
L
BAW 10U
=1 B/W
e '_I_l
THROTTLE s : Detectable line for DTC
e | EGEITION X s  Non-detectable fine for DTC
» Fo
OTHER — ’I CLOSED] —
2] ]
I—t-l L-—I THROTTLE
OR/B OR/W POSITION
SENSOR
}
[Em),
N JOINT
CONNECTOR
(KR
B
B B B
I l
TCM
FULL IDLE SENS SENS TH VCC Tvol GND-A IDLE
SW SW GND POWER  SENS | JOANSMISSION ECM
MODULE)
Mi18)
Refer to last page (Foldeut page).
1]2]a]4 6]7[8]5]i0 (M10)
11]12]13[14]15]16] 17 18] 19]20]21] 2] 2a]ed @ .
w F24
P T T e e T T T T T T R T T A I G A - —— |
: _{E'L___ l_lr-—lﬂ l
e |
N HABOEBARBE 5] 26]z7[28] 20 a0 a1]32]33
(I EBRBLRED M:,Jg 34|35 38 37] 28] aaf40] 2142 HS. :
1 |sfec]2t 22]23124 |434445 46[47]48 |
b e e e e e [
<
Eo@ @ OOOEEEEEERED
BR L
MAT768A

AT-163
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FE
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DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure

Diagnostic Procedure

MNAATOOET

1 CHECK DTC WITH ECM

2 CHECK INPUT SIGNAL

Perform diagnostic test mode Il (self-diagnostic results) for
engine control. Refer to EC section ["Malfunction Indicator
Lamp (MIL)", “ON BOARD DIAGNOSTIC SYSTEM DESCRIP-
TION"].

OK or NG
OK p |GOTO2
NG > Check throttle position sensor circuit

for engine control. Refer to EC section
(“DTC PO120 THROTTLE POSITION
SENSOR").

(B) with CONSULT
1. Turn ignition switch to “ON" position.
(Do not start engine.)
2. Select “ECU INPUT SIGNALS® in "DATA MONITOR” mode
for “A/T" with CONSULT.
3. Read out the value of “THRTL POS SEN".
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:

Approximately 4V
#MONITCR wNGC FAIL E_[
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR 5km/h

THRTL POS SEN 04y
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE 5W ON

P/N POS| SW ON
R POSITION SW OFF
| RECORD

SATO76H

(B Without CONSULT
1. Turn ignition switch to *ON" position.
(Do not start engine.)
2. Check voltage betwsen 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 posi-

tion.)
@ CONNECT (k
A€ C
[ Tcm o[ connecTor]|
41 42
P B
[V]
)
SATS513J
OK or NG

OK (with » GO TO 3.

CONSULT)

OK {Without [ GO TO 4,

CONSULT)

NG » Check harness for short or open
betwean ECM and TCM regarding
throttle position sensor circuit. (Main
hamess) -

AT-164



DTC P1705 THROTTLE POSITION SENSOR

Diagnostic Procedure (Cont'd)

3 CHECK THROTTLE POSITION SWITCH
CIRCUIT (With CONSULT)

4 CHECK THROTTLE POSITION SWITCH
CIRCUIT (Without CONSULT)

With CONSULT

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

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

3. Apply vacuum to the throttle opener, then check the follow-
ing. Refer to steps 1 and 2 of “Preparation”, “TCM SELF-
DIAGNOSTIC PROCEDURE (No Tools)", AT-44.

4. Read out “CLOSED THL/SW" and “W/Q THRL/P-SW"

() Without CONSULT

1. Tum 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)

[Refer to “Preparation”, “TCM SELF-DIAGNOSTIC PROCE-
DURE (No Tools)”, AT-44.]

depressing and releasing accelerator pedal.
Check the signal of throtlle position switch is indicated prop-
erly.

Accelerator

Voltage

pedal condition

Terminal No. 16

Terminal No. 17

Accelerator

Data monitor

pedal condition "=/ SaFR Thi/aw WO THRL/PSW

Released ON OFF
Fully depressed OFF ON

MTBLOG11

i

* MONITOR st NOFAIL [Z]

POWERSHIFT SW OFF
CLOSED THL/SW ON

W/O THRL/P-SW OFF
HOLD SW OFF

| RECORD

SATOS2|

0K or NG

OK > GO TO 5.

Check the following items:

e Throttle position switch
Refer to “"Component Inspection”,
AT-166.

e Harness for short or open between
ignition switch and throttle position
switch (Main hamess)

« Harness for short or open between
throtife position switch and TCM
(Main harness)

NG >

Released Battery voltage 1V orless
Fuilly depresse 1V or less Battery voltage
MTBLO206
' bll’
CONNEGT
y.. L BG
HS. }
[ _tem__|o] connecton]]
16 17
OR/W OR/B
2 @
= SAT526J
OK or NG
OK > GO TO 5.
NG p | Check the following items:

e Throttle position switch
Refer to “Component Inspaction”,
AT-166.

» Harness for short or open between
ignition switch and throttle position
switch (Main harness)

e Harness for short or open between
throttle position switch and TCM
(Main harness)

5 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procegure, AT-161.

OK or NG
OK » INSPECTION END
NG » 1. Perform TCM input/output signal

inspection.

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

AT-165

EG

CL

T

T

PD

AX

sU

BR

ST

RS

EL

DX
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DTC P1705 THROTTLE POSITION SENSOR

Component inspection

& DISCOMNECT
T.8.

Thrattle position switch

31201

[Q]

harness connector

SATE94]
E DISCONNECT
T.8.
Throttle position switch
harness connector
312l1
SAT343(A

Component Inspection
THROTTLE POSITION SWITCH
Closed Throttle Position Switch (Idle position)

NaAToz05

NAATOgZ05801

NAATE20550101

¢ Check continuity between terminals 1 and 2.
[Refer to “Preparation”, “TCM SELF-DIAGNOSTIC PROCE-

DURE (No Tools)’, AT-44.]

Accelerator pedal condition Continuity
Released Yes
Depressed No

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

tion”).

Wide Open Throttle Position Switch

NAATOZ0550102

e Check continuity between terminals 2 and 3.

Accelerator pedal condition Continuity
Released No
Depressed Yes

AT-166



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Description

Shitt solencid valve B

Line pressure
solenoid valve

Shift solenoid
valve A

(Control valve

upper body) SAT3IH
341

Remarks: Specification data are reference values.

Description s
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

NAATODEE502

Terminal . . Judgement
No. Wire color ltem Condition standard
olt-
When overrun clutch sclenoid valve operates. Sa;tery v
QOverrun clutch g

20 L/B solencid valve
When overrun clutch solenoid valve does not 1V of less
operate.

ON BOARD DIAGNOSIS LOGIC

MA

EM

LG

EG

FE

CL

M

NAATOO68503
Check item (Possible cause)

Diagnostic trouble code Malfunction is detected when ...
() : O/R CLTCH SOL/CIRC _ TP
TCM detects an improper voltage drop e Harness or connectors
@ ; M760 when it tries to operate the solenoid (The solenoid circuit is open or shorted.)
. lenoid val
. MIL Code No. 1203 valve o Overrun clutch solenoid valve ED
AX
Su
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
[ I SELECT_SYSTEM [ PROCEDURE o B
[ ENGINE | CAUTION: _
| | Always drive vehicle at a safe speed.
NOTE: ST
I l If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
[ l DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting &S
| ] the next test.
[ | TESTING CONDITION: E5i
seragsk|  Always drive vehicle on a level road to improve accuracy of ~
test.
“}ﬂ SELECT DIAG MODE Ell After the repair, perform the following procedure to confirm the HA
malfunction is eliminated.
| WORK SUPPORT [ &) With CONSULT
| SELF-DIAG RESULTS | 1) Turn ignition switch “ON” and select “DATA MONITOR” mode §GC
| DATA MONITOR | for “ENGINE” with CONSULT.
[ ACTIVE TEST l 2) Start engine. L
3) Accelerate vehicle to a speed of more than 10 km/h (6MPH)
| DTC CONFIRMATION | in “D” position (OD “ON”).
ECM PART NUMBER | 4) Release accelerator pedat completely in “D” position (OD D
SATI11I “OFF”)'
897
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE
Description (Cont'd)

&) With GST
1) Start engine.

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

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 “OFF”
position and vehicle speed higher than 10 km/h (6 MPH).

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

898 AT-168



DTC P1760 OVERRUN CLUTCH SOLENOID VALVE
Wiring Diagram — AT — OQVRCSV

Wiring Diagram — AT — OVRCSV @
NAATO200
AT-OVRCSV-01
RIA
TCM
(TRANSMISSION EN
MODULES
oV G
soL LE
2]
LB
EC
e : Detectable line for DTC FE
e Non-detectable line for DTC
GL
L8
T
(B51)
L-—'UB @D
AT
T
)
LB
A%
TERMINAL
CORD
ASSEMBLY
Sl
[m)
OVERRUN BRA
= |CLUTCH
I 3?&55”0'[’
8T
- RIS
HNHEIIRGAEEBRE W
1] 11]12[13]14f15]18]17 1s||
18]20]21 2223]24]| =
(RA
2[4 5F— —=e]7[8]s]® /118l6]7Y *
AR DEREERRIRERD B\i,‘ NG ES R 5) 2141@ED &
8§C
% : This connector is not shown in "HARNESS LAYOUT" in EL section.
EL

MAT787A H@X
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Diagnostic Procedure

Diagnostic Procedure

NAATODES

1 CHECK GROUND CIRCUIT

2 CHECK POWER SOURCE CIRCUIT

1. Turn ignition switch to “OFF” position.

2. Disconnect terminal cord assembly connector on the right
side of transfer assembly.

3. Chack resistance between terminal 8 and ground.

E DISCONKECT
T.8.

Sub-harness connector

[l

SAT3341

Is resistance approx, 20 - 40Q7

Yes > GO TO 2.

t. Remove control valve assembly,
Refer to AT-226.

2. Check the following items:

e Overrun clutch solencid valve
Refer to “Component Inspection”,
AT-170.

e Harness of terminal cord assembly

No »

for short or open

1. Turn ignition switch to “OFF" position.

2. Disconnect TCM hamness connector.

3. Check resistance between terminal 8 and TCM harness
connector terminal 20.

& DISCONNECT
T.8.
Sub-harness connector

8

HEe @

I Tcm o connecTon])
20

L8

SATH43J
If OK, check hamess for short to ground and short to power.

Is resistance approx 0Q?

Yes » GO TO 3.

No > Repair open circuit or short to ground
or short to power in harness or con-
nectors.

3 CHECK DTC

Perform Diagnostic Trouble Code (DTC) confirmation
procedure, AT-167.

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.

Component Inspection

DISCONNECT  Splenoid valve o
Ts. CRarmi) core aotombiy) OVERRUN CLUTCH SOLENOID VALVE
—Overrun c¢iuich NAATO070S01
solenoid vaive e For removal, refer to AT-226.
Resistance Check
NAATOO7050101

e Check resistance between terminal 4 and ground.

Solencid valve Terminal No. Resistance (Approx.)

Overrun clutch solenoid valve 4

Ground 20 - 4002

SATI92JA]

900
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DTC P1760 OVERRUN CLUTCH SOLENOID VALVE

Component Inspection (Cont'd}

E oisconnecT Solenpid valve operation CheCk . [ —— @H
1s. harness connector e Check solenoid valve by listening for its operating sound while
Overrun clutcht o/ minal cord assembly) applying battery voltage to the terminal 4 and ground.

selenoid valve

MIA

El

LG

EG
FE
CL

MT
TF

PD

AX

su

BR

ST

RS

BT

§C

EL

AT-171 901
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMP SENSOR CIRCUIT AND TCM
POWER SOURCE

Description

Torque converter clutch
solenoid vaive

A/T fluid temperature
sensor

{Control valve

lower body)
SAT42HA

0 “C{°F)
-40 b0 b 26 a0 &0 80 100 120 140 Te0
(—40) {-4) (32X(68)104)140)(176)(212)(248){284){320)

Description | )
The A/T fluid temperature sensor detects the A/T fluid temperature
and sends a signal to the TCM.

AATOI72

SAT021.)
CONSULT REFERENCE VALUE IN DATA MONITOR
MODE
NAATO172502
Remarks: Specification data are reference values.
Monitor item Condition Specification
AT fluid temperature Cold [20°C (68°F)] Approximatety 1.5V
sSensor l’
Hot [80°C (176°F}] Approximately 0.5V
TCM TERMINALS AND REFERENCE VALUE —
Remarks: Specification data are reference values.
Terminal ) - Judgement
No. Wire color ltem Condition standard
@5 ) When tuming ignition switch to “ON™. Battery voft-
10 W/R Power source age
ﬁ When turning ignition switch te “OFF”. 1V or less
i
19 W/R Power source 4 Same as No. 10
m When tumning ignition switch to “OFF”., Esgew volt-
Power source
28 RIY {Memory back-up) or B "
@ When turning ignition switch ta “ON”". a;:ery Vol
Throttle position
42 B sensor — —
{Ground) @
When ATF temperature is 20°C (68°F). :‘%‘:;“'matew
a7 R AT fluid tempera- ‘,:b '
ture sensor v ;
When ATF temperature is 80°C {176°F). g.%;:;ommately

AT-172



DTC BATT/FLUID TEMP SEN A/T FLUID TEMP SENSOR CIRCUIT AND TCM

POWER SOURCE

Description (Cont'd)

ON BOARD DIAGNOSIS LOGIC

NAAT(1 72504

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

@ : BATT/FLUID TEMP

SEN

TCM receives an excessively low or high

: 8th judgement flicker

voltage from the sensor.

« Hamess or connectors
{The sensor circuit is open or shorted.)
e A/T fluid temperature sensor

| fim SELECT SYSTEM | PROCEDURE
[ ENGINE _ | > repair, ps
I AT ly ] malfunction is eliminated.
® With CONSULT
| ] 1) Start engine.
l I 2)
| | 3)
{ | km/h (12 MPH),
SATY74H
[l seecToiaamooe [
| SELF-DIAGESULTS |
| DATA MONITOR [
| DTC WORK SUPPORT |
| TCM PART NUMBER |
SATA85J
8th judgement flicker is fonger than others. No Tools .
NN 1) Start engine,
[ 2
’/ /LN A/T fluid temperature
Seli-diagnosis zzas;rsi"j;c“n km/h (12 MPH).
start 3) Perform self-diagnosis.
ﬂm Il AT-44.
SAT335HB

AT-173

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

NAATOT 72501

After the repair, perform the following procedure to confirm the gz

Select “DATA MONITOR” mode for “A/T” with CONSULT.

Drive vehicle under the following conditions:
Selector fever in “D” position, vehicle speed higher than 20

Drive vehicle under the following conditions:
Selector lever in “D” position, vehicle speed higher than 20

Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No Tools},

€l
WA
ERM
LC

EC

CL
M
TE
PD
AX
S\
BR
ST
RS
BY
HA
§C
EL

DX
903
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMP SENSOR CIRCUIT AND TCM

POWER SOURCE

Wiring Diagram — AT — BA/FTS

Wiring Diagram — AT — BA/FTS

BATTEAY IGNITION SWITCH

NAATOZ01

AT-BA/FTS-01

ON or START
| I
: ' FUSE.  |Reterto AT FLUID
7.5A 10A | cvB) EL-POWER. TEMPERATURE
SENSOR
@0,
1 ] |
] 24U
R/Y WiR
- Detectable line for DTC
mmmme : Non-detectable line for DTC
TERMINAL
CORD
ASSEMBLY
THRRE]
R B
I g 8
51
M71
R B
] @ B
} D]
R/Y W/R W/R R B B
lI 28 || ||1o [l |[19 || ’] 47 || |I 42l| || 43 ||
MEMORY VIGN VIGN FLUID SENS [TCM GND-A
B/U TEMP GND ggANSMISSION
SENS NTROL ECM
MODULE)
,
Refer to last page {Foldout page).
1]2]3]4]5 6[7]s8fa]10
11[12[13}14]1sHsl17]18]18]20fe1[22] 23] 24 "‘:32 B&’
(D)
T T T T T T T T T T T T T T T T T T T | F2dq
RO BEAEEGREE 251282728 29f30] 313233 1]18[6]7
1 {pojntizaf14l15]16]17]18 l|34| 35[38]ar]as]a9}40]41]42 HS. : \lofs5][33 5/
1 |19]20]21 22]23]24 [l23]44]45 4547]48 )
L e t
*
+ : This connector is not shown in "THARNESS LAYOUT" in EL section.

AT-174
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMP SENSOR CIRCUIT AND TCM
POWER SOURCE

Diagnostic Procedure

Diagnostic Procedure @l
NAATO173
1 CHECK TCM POWER SOURCE 3 CHECK INPUT SIGNAL OF A/T FLUID TEM- A
P— : e PERATURE SENSOR
. Turn ignition switch to “ON" position.
{Do not start engine.) With CONSULT
2. Check voltage between TCM terminals 10, 19, 28 and 1. Start engine. EM
ground. 2. Select “ECU INPUT SIGNALS” in “DATA MONITOR" mode
Voltage: Battery voltage for “A/T” with CONSULT.
3. Read out the value of “FLLID TEMP SE&”. L@
T COMNECT Veltage: .
IL_TcM _|of connecTor]| Cold [20°C (68°F)} — Hot [80°C (176°F)]:
o, 19, 28 Approximately 1.5V — 0.5V e
’ H.S. ZMONITOR #NC FAIL [y
S ol VHCL/S SE-A/T Okm/h
@ VHCL/S SE-MTR Bkm/h 5B
VOFF THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
= SATS14J ENGINE SPEED  1024rpm GL
3. Turn ignition switch ta “OFF” position. OVERDRIVE SW ON
4. Check voltage between TCM terminal 42 and ground. P/N POS!I 5W ON
Voltage: Battery voltage R POSITION SW OFF MT
OK or NG L RECORD J
OK » |GOTO2 SATO76H
NG P [Check the following ftemns: Without CONSULT

» Harness for short or open between

1. Start engine.

ignition switch and TCM terminals 2. Check voltage between TCM terminal 47 and ground while TE
10, 19 and 28 (Main harness) warming up A/T.
¢ Ignition switch and fuse Voltage:
Refer to EL sec’;’tion {"POWER SUP- Cold [20°C {68°F}] — Hot [80°C (176°F)]:
PLY ROUTING"). Approximately 1.5V — 0.5V =
CONNECT
2 CHECK A/T FLUID TEMPERATURE SEN- = e AY
SOR WITH TERMINAL CORD ASSEMBLY [[_tem_Jofconneatonj
47
1. Tum ignition switch to “OFF position. =2
2. Disconnect terminal cord assembly connector on the right R (‘3 \ SU
side of transfer assembly. .@
3. Check resistance between terminals 33 and 35 when A/T is )
cold [20°C (68°F)]. © & @ BR
HSCONNECT 1 SATS 1 aJ
A4 € ST
Sub-harness conneclor OK or NG
OK b [GOTOA4.
NG P [Check the following item: B
« Harness tar short or open between
TCM and terminal cord assembly
@ (Main hamess) T
SATI91A 4 CHECK DTC A
Is resistance approx. 2.5kQ? Perform Diagnostic Trouble Code (DTG} confirmation
> > Procedure, AT-173.
es GO TO 3.
OK or NG 86
No > 1. Remove oil pan.
2. Check the following items: OK > INSPECTION END
« AT fluid temperature sensor NG P |e Petform TCM input/output signat EL
Refer 1o “Component Inspection”, : Inspection. -
AT-176. . e If NG, recheck TCM pin terminals for
e Harness of terminal cord assembly damage or loose connection with
for short or open harness connector. 1D
905
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DTC BATT/FLUID TEMP SEN A/T FLUID TEMP SENSOR CIRCUIT AND TCM

Component Inspection

POWER SOURCE

SATE87

Component Inspection
A/T FLUID TEMPERATURE SENSOR
e For removal, refer to AT-226.

¢ Check resistance between terminals 8 and 2 while changing
temperature as shown at left.

NAATOI74

NAATO174501

Temperature °C {°F) Resistance
20 (68) Approximately 2.5 kQ
80 (176) Approximately 0.3 k@

AT-176



Description

VEHICLE SPEED SENSOR-MTR

Description _ oo
The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the revo- .
lution sensor when it is malfunctioning. The TCM will then use a A
signal sent from the vehicle speed sensor-MTR.

EM

LG

SAT328l

EC

MNAATOOT1562

TCM TERMINALS AND REFERENCE VALUE

Remarks: Spaecification data are reference values.

TE:T:.naI Wire color ltem Condition J:g%%rgfdnt FE
Voltage varies Gl
40 Wil Vehicle speed When moving vehicle al 2 to 3 km/h (1 10 2 Fhetnwif/n;izs
sensor MPH) for 1 m (3 ft) or more. mire than
45V T
ON BOARD DIAGNOSIS LOGIC ——
Diagnostic trouble code Malfunction is delected when ... Check itemn {Possikle cause)
@) : VHCL SPEED SEN-MTR : ¢ Harness or connectors B
. -I-.Chlfi foes rm;rsecewe the proper voltage {The sensor circuit is open or shorted.) T
: 2nd judgement flicker signat from ensor. e Vehicle speed sensor
PD
AX
SU
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION
[l sEECTSYSTEM | PROCEDURE
NAATDO71507 F&
[ ENGINE _ | CAUTION:
| AT ly | ¢ Always drive vehicle at a safe speed.
e If conducting this “DTC CONFIRMATION PROCEDURE” §T
| | again, always turn ignition switch “OFF” and wait at least
| | 5 seconds before contihuing.
, | After the repair, perform the following procedure to confirm the RS
malfunction is eliminated.
L | With CONSULT o7
SAT974H : Y . « 1 «© »
1) Turn ignition switch “ON™ and select “DATA MONITOR™ mode
for “A/T” with CONSULT.
LM SELECT DIAG MODE |:|| 2} Start engine and accelerate vehicle from 0 to 25 km/h (Oto 6 [HA
| SELF-DIAGESULTS | MPH).
[ DATA MONITOR ] 8G
| DTG WORK SUPPORT |
[ ToM PaRT NUMBER | EL
L | 5
SAT385J
907

AT-177



VEHICLE SPEED SENSOR-MTR

Description (Cont'd)

No Tools
1) Start engine.

2nd judgement flicker is ionger than others.

N
—~ - 2) Drive vehicle under the following conditions:
rzeey Vehicle speed Selector lever in “D” position and vehicle speed higher than 25

Sensor « meter km/h (1 6 MPH)
3) Perform self-diagnosis.

~ Liant Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-44,
--—Shade
SAT328H

908 AT-178



VEHICLE SPEED SENSOR-MTR

Wiring Diagram — AT — VSSMTR

Wiring Diagram — AT — VSSMTR P
AT-VSSMTR-01
IGNITION SWITCH VEHICLE
ON or START r@_‘ SPEED
x FUSEBLOCK | Referto EL-POWER. EM
% 104, | /B) (] T
I arY 5B
uui’lﬂ‘l s : Detectable line for DTC - L©
w/B s : Non-detectable line for DTC
EC
GY SB
(B50)
e
GiY SB
CL
MT
w/B GIY SB
el Fel _ [Gal
o o)

- — FPC CONNECTOR - —- ~

COMEINATION TE
TR SO, e
(M24) , (M26)
PD
|L36 ] ]
Wit B A
SU
1 BR
WiL T I
o) : :
VEP2 TCM ST
gRANSM!SSION l J-
ONTROL
MODULE) A1 1
Y129 77 (I RS
Refer to last page (Foldout page).
l- __________________________ 1 m
|1234c3567@ 40414243544454el @D BT
R EIENEE BB R 0 BiE W 51 3 66 Y | SR ER e R BR:
e e e Y _ oo R
(HIA
=]l &
25] 26|27 ] 28]z 30 a1Ta2]as
34@13537383940“ 42 E
MM 464748 SC
Tela[a =" —>{5][6]7]8 L BL
a 0] % [2[ta] 14} 5] wef17 [1B[78]20 B

MAT769A H@X
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VEHICLE SPEED SENSOR-MTR

Diagnostic Procedure

Diagnostic Procedure

1 CHECK INPUT SIGNAL.

. (H; With CONSULT
. Start engine.

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

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

*MONITOR &« NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SEMTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N

P/N POS! SW ON
R POSITION Sw OFF
[ RECORD }

SATO76H

($ Without CONSULT
1. Start engine.

2. Check voltage between TCM terminal 40 and ground white
driving at 2 to 3 km/h (1 to 2 MPH) for 1 m {2 #t) or more.

- € “ h

CONNEGTOH"

(€] I

40

‘wn
I—e &

= SAT528J
Does battery voltage vary between less than 1V and more
than 4.5v?
Yes > GO TO 2.
No | Check the following items:

« Vehicle speed sensor and ground
circuit for vehicle speed sensor
Refer to EL section (‘METERS AND
GAUGES").

¢ Harmess for short or open between
TCM and vehicle speed sensor
{Main harness)

2 CHECK DTC

Perform Diagnostic Trouble Code {DTC) confirmation
procedure, AT-177,

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

2. If NG, recheck TCM pin terminals
for damage or lcose connection

with harness connector.

AT-180
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CONTROL UNIT (RAM), CONTROL UNIT (ROM)

Description

Description I

The TCM consists of a microcomputer and connectors for signal

input and output and for power supply. The unit controls the A/T. BA,
s

i
LG
SATS74J
ON BOARD DIAGNOSIS LOGIC G
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) FE
() : CONTROL UNIT (RAM) TCM memory (RAM) or (ROM) is mal- |,
(@) : CONTRCL UNIT (ROM) functioning.
CL
MY
AT
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION -
| (m SELECT SYSTEM | PROCEDURE
. NAATC207502 EITF
l ENGINE _ | NOTE:
Ay If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
' AT I DURE” has been previously conducted, always turn ignition _
] | switch “OFF” and wait at least 5 seconds before conducting FD
the next test.
| l With CONSULT AY
]l_ : 1) Turn ignition switch “ON” and select “DATA MONITOR” mode
for A/T with CONSULT.
saTe7at|  2) Start engine. SU
3) Run engine for at least 2 seconds at idle speed.
[l seecToiagmooe [ -
| SELF-DIAGESULTS |
| DATA MONITOR | ST
[ bTC WORK SUPPORT |
| TOM PART NUMBER [ as
| |
SAT385J T
FiA
S
EL
84
911

AT-181



CONTROL UNIT (RAM), CONTROL UNIT (ROM)

Diagnostic Procedure

Diagnostic Procedure

=NAATO208

1 CHECK DTC

(B) with CONSULT

1. Tumn ignition switch “ON" and select “SELF DIAG
RESULTS” mode for A/T with CONSULT.

2. Touch “ERASE".

PERFORM DIAGNOSTIC TROUBLE CODE (DTC) CONFIR-

MATION PROCEDURE.

See previous page.

Is the “CONTROL UNIT {RAM) or CONTROL UNIT (ROM)"
displayed again?

Yes » Replace TCM.
No > INSPECTION END

912 AT-182



CONTROL UNIT (EEPROM)

Dascription

Description @l

MAATIZ15

The TCM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the A/T. BIA

EM
LG
SATSH74J
ON BOARD DIAGNOSIS LOGIC N EC
Diagnestic trouble code Malfunction is detected when ... ' Check item (Possible cause) EE
@ . CONTROL UNIT (EEPROM) ;Ir'](;‘M memory (EEPROM) is malfunction- TCM
GL
MT
AT
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION .
[ sELECT sysiEM ] PROCEDURE .
| ENGINE ] NOTE: L
m: If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
as been previously conducted, always turn ignition
| AT | DURE” has b iously conducted, al igniti
. | switch “OFF” and wait at least 5 seconds before conducting PC
the next test.
I l
@ With CONSULT AX
| | 1) Turn ignition switch “ON” and select “DATA MONITOR" mode
| | for A/T with CONSULT.
saTo74H| 2) Start engine. sU
3) Run engine for at least 2 seconds at idle speed.
SELECT DIAG MODE
I O BR
| SELF-DIAGESULTS i :
DATA MONITOR
| DTC WORK SUPPORT |
TCM PART NUMBER
L _ | RS
l |
I | BT
SAT385)
[HA
§G
EL
[0y
913
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CONTROL UNIT (EEPROM)

Diagnostic Procedure

Diagnostic Procedure

=NAATOZ18

1 CHECK DTC

@ With CONSULT

. Turn ignition switch "ON" and select “SELF DIAG
RESULTS"” mode for A/T with CONSULT.

. Move selector lever to “R” position.

. Depress accelerator pedal (Full throttle position).

. Touch "ERASE".

. Tumn ignition switch “OFF” position for 10 seconds.
PEF{FORM DIAGNOSTIC TROUBLE CODE (DTC) CONFIR-
MATION PROCEDURE.

See previous page.

Is the “CONTROL UNIT (EEPROM)” displayed again?
Yes [ 3 Replace TCM.
No > INSPECTION END

bW
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TROUBLE DIAGNOSES FOR SYMPTOMS

Wiring Diagram — AT — NONDTC

Wiring Diagram — AT — NONDTC @l
NAATOZ03
AT-NONDTC-01
IGNITION SWITCH A
ON or START
} FUSE
10A |BLOCK |Rejerto EM
(J/B} EL-POWER.
:
2] | T
W e : Oetectable line for DTG
I—EI e ¢ Non-detectable line for DTC E'@
Lr‘lwm E&D
Fe
I_""__ ErYapp To SC-START
GL
T
PARK/NEUTRAL
POSITION
SWITCH
:
TF
| PO
— B = To SC-START
- A
su
DIGDE
e /B -E[I -
— Y To EL-BACKIL
*—r> 3]
¥ P L GW G it
=1l Gel__ el B ] o,
R-SW N-SW D-SW 2-SW 1-SW (TRANSMISSION
CONTROL MODULE}) -
RS
r_l['_l Refer to last page (Feldout page).
(=] 2E[o8]e7 23[:2? EENFRER GB BT
|1|2|34516| 34[35]36]a7] 3830 40] 41[42 W
4344]45 36]47]48
[HIA
1[2]3]4]5 6]718]010] s
i]1z[1sl14 [15]18]17]18[19]20]ar1z2] 2324 W
€
rTT Tttt T T T T T
|
8]|9]3 f
D e | 2
| e e e e e e e e 4
MAT7704
({4
915
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TROUBLE DIAGNOSES FOR SYMPTOMS
Wiring Diagram — AT — NONDTC (Cont'd)

IGNITION SWITCH ] AT-NONDTC-02
ON or START
| 3
1
FUSE
10A |BLOCK Reler to

% o EL-POWER.
| g

11U

Lllv__“ - s | Detectable line for DTC

B

W
I 7

1

w

= Non-detectable line for DTC

DATA LINK ASCD
CONNECTOR op |cONTROL
FORCONSULT | oiise casle |uNm
@i LAMP SIGNAL
e 5 Cef (e
L B BiY Wi
1
T l
B B
w L += L B/Y WiG
I—I—I |_L1 77 @
[30] el el o
CONSULT CONSULT DATA ASCD ASCD
DATA IN (RX} OUT (TX) CRUISE ATH ggNA'PHSCn)AIISSION
Sw e MODULE
bT1 DT2 DT3  OBD2 .
L S L0 =l
| | | | | |
PUMW PiE P /G
Mok === o F - -k - -0 :
5 G2 = oRw -[}Next page
PUM P/B P YiG
“PUW PB P YiG ORMW
[l Bl el I sl
DT1 DT2 DT3  ATCK IDLE
ECM

Refer to last page (Foldout page).

]
AENEENAE EEREELE T2[E[Cl4]5]6]7
14]8]4]5 711 0391011121314 591011|1213141515@
e e i e |
|
| ==l = ;
| [FI2I3[215[6]7 8]0 [ Eol B
il DAEREEED R 343535373839404142 A |
i [Fsaofer 2[aa]2e Bl 46[d7]40 |
|

MAT771A

916
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TROUBLE DIAGNOSES FOR SYMPTOMS

Wiring Diagram — AT — NONDTC (Cont'd)

IGNITION SWITGH AT-NONDTC-03
ON or START
|
| - s - Delectable line for DTG
. 10A 1A FUS(E3 wemm © Non-detectable line for DTC
BLOCK
% (JB) Refer to EL-POWER. GEWY : 4WD model
i
(L) 17U
BAW Wi'B
| ‘wiB
BW Gz
l_l_l
COMBINATION
B AT FLUID O/D |METER
l TEMP. QOFF
||£|| || 31 ||
B/W Y/R GY
[ i I GY
THgO'ITLE ViR Im ]
WIDE POSITION
OPEN OTHER | SWITCH %LE%E{EE
— T ocosep| — @ e oFF |GONTROL
OTHER /A ON ‘? g )
3 1 —
LIy KR ) o
OR/B ORW H
| GY
Preceding - Y/R [ |
page @OH}W— _. @-
| iy
AT ?
1FLw I
@ IGH | TEMPERATURE
M;L*J Low HIGH [ scr B B
o -9 > o
|-|—| I_L‘ T o G &5
[17] - 3] 2= o
FULL IDLE /0 O/D
W Sr o D [oe
INDLIEGTPOF! SW MODULE)
Fefer to last page (Foldout page).
e =1 et e e ! M10
[ T2I3]2 V=N 5]6]7] 40]a1]az]asl/exN44]45]48] |
I L8[ o[t [fr2]ta]raf1e 1@] 31 [32[33]34 [35 3 3738 3“9|:
| o o o e e . o — o —— — — — —————————— —
; =]
1|2}3]4]5 6|7]8]9]i0 (HABRABRREAE
1[1z]1a[14]1s818]17]18]19]20]21] 22 ]25] 24 waz) | MABEEERERD .
wooow [fisfeoler 72[23]24
B < 1[e[6]7
BEHEE 211] 32 3533[5/

AT-187
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TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicaior Lamp Does Not Come On

1. O/D OFF Indicator Lamp Does Not Come On

SYM PTO M . NAATOO73

G/D OFF indicator lamp does not come on for about 2 seconds
when turning ignition switch to “ON”,

1

CHECK TCM POWER SOURCE

3 CHECK LAMP CIRCUIT

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

2. Check voltage between TCM terminals 10, 19, 28 and
ground.
Voltage: Battery voltage

CONMECT

(L_Tcm _|ojconnecToR]|
10, 19, 28
[ —)

I &

HS.
2 &

(G

= SATS14)
3. Turn ignition switch o “OFF” position.
4. Check voitage between TCM terminal 28 and ground.
Voltage: Battery voltage

1. Turn ignition switch to *ON" position.

2. Set overdrive control switch to “ON” position.
3. Check voitage betwsen TCM terminals 13 and ground.

( o] connecton]|

13

[Q] ‘GY

!

SAT529

Does battery voltage exist?

OK or NG
OK > GO TO 2.
NG » Check the following items:

» Harness for short or open between
ignition switch and TCM terminals
10, 19 and 28 {Main harness)

s Refer to "Wiring Diagram — AT —
MAIN", AT-85.

» lgnition switch and fuse
Refer to EL section (“POWER SUP-
PLY ROUTING”).

Yes » GO TO 4.
No > Check the following items.
e Fuse

o (/D QFF indicator lamp
Refer to EL section ("WARNING
LAMPS").

e Harness for short or open betwsen
ignition switch and O/D OFF indica-
tor lamp (Main harness)

o Refer to EL section ("POWER SUP-
PLY ROUTING").

« Harness for short or open between
O/D OFF indicator lamp and TCM

4 CHECK SYMPTOM

2 CHECK TCM GROUND CIRCUIT

1. Turn ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

3. Check resistance between TCM terminals 25, 48 and
ground.

J—— DISCONHECT

lof connecTOR |

25, 48
i Ls)

= |
&
!

= SATS16J
If OK, check harness for short to ground and short to power.

[ Tcm

Is resistance approx. 00Q?

Check again.
CK 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.

Yes > GO TO 3.

No > « HRepair open circuit or short to
greund or short to power in harness
or connectors.

e Refer to “Wiring Diagram — AT —
MAIN", AT-B5.

AT-188




TROUBLE DIAGNOSES FOR SYMPTOMS

2. Engine Cannot Be Staried In “P” and “N” Position

2. Engine Cannot Be Started In “P” and “N” G

Position koo
SYMPTOM: MA
Engine cannot be started with selector lever in “P” or “N”
position.

Engine cannot be started with selector lever in “P”Engine can B
be started with selector lever in “D”, “2”, “1” or “R” position.

1 CHECK PNP SWITCH CIRCUIT 2 CHECK PNP SWITCH INSPECTION LC
@ With CONSULT Check for short or open of PNP switch 2-pin connector. Refer
Does “ECU INPUT SIGNALS" in Data Monitor show damage to to “Components Inspection”, AT-91. E@
PNP switch circuit? L
Without CONSULT
Does self-diagnosis show damage to PNP switch circuit? e
~ M s .
Q/D
- 8% |- oL
~F [ -~
Self diagnosis
Start MT
. PNP switch &
) Light SATA38E8
OK or NG
———————————————— Shade oK > GO TO 3. -
SAT367. - - TE
NG > Repair or replace PNP switch.
Yes or No
Yes > Check PNP switch circuit. Refer to 5)
DTG POT0S" AT87. 3 |CHECK STARTING SYSTEM PO
No > GO TO 2. Check starting system. Refer to EL section (“System
Dascription”, “STARTING SYSTEM"). AX
OK or NG
OK | 2 INSPECTION END sy
NG » Repair or replace damaged parts.
BR
8T
&S
BT
(R,
§G
EL
DX

AT-189 919
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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.

=NAATO075

1 CHECK PARKING COMPONENTS

Check parking components.
Refer to “Parking Pawl Components”, AT-290.

SAT133B
OK or NG
OK » INSPECTION END
NG > Repair or replace damaged parts.

AT-190



TROUBLE DIAGNOSES FOR SYMPTOMS

4. In “N” Position, Vehicle Moves

4. In “N” Position, Vehicle Moves i G
SYMPTOM:
Vehicle moves forward or backward when selecting “N” posi- MA
tion.
1 CHECK PNP SWITCH CIRCUIT 3 CHECK A/T FLUID LLEVEL EM
With CONSULT Check A/T fluid level again.
Does "ECU INPUT SIGNALS" in Data Monitor show damage to
PNP switch circuit? L&
# Without CONSULT 3
Does self-diagnosis show damage to PNP switch circuit? E @
~ M s,
e
[ 2 W FE
Self diagnosis i
Start
CL
( Light SATE38A
OK or NG
(T
OK p [(GOTOA4.
—————————————————— Shade
SAT367J NG P | Refill ATF.
Yes or No
Yes > Check PNF switch circuit. Refer to 4 CHECK A/T FLUID CONDITION
“DTC PQ705", AT-87. 1. Remove oil pan, T
No B |GOTOZ2 2. Check AT fluid condition.
D
2 CHECK CONTROL LINKAGE
Check control linkage. Refer to AT-229. A
“P" position
l Do not SU
Vs push
BR
SAT171B
\@/LTum OK or NG
buckle OK » |GOTOS. ST
SAT032G
NG > 1. Disassemble A/T.
OK or NG 2, Check the following items: RS
OK e Forward clutch assembly
> GoTos. e Overrun clutch assembly
NG | 3 Adjust control linkage. Refer to AT-229. » Revearse clutch assembly T
5 CHECK SYMPTOM
| /A
Check again. HA
OK or NG
CK > INSPECTION END $C
NG p 1. Perform TCM inputfoutput signal
inspection. Eﬂ:
2, If NG, recheck TCM pin terminais
for damage or loose connection
with hamess connector.
IEX
921
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TROUBLE DIAGNOSES FOR SYMPTOMS

5. Large Shock. "N* — “R” Position

5. Large Shock. “N” — “R” Position
SYMPTOM:

=NAATOO77

There is large shock when changing from “N” to “R” position.

1 CHECK SELF-DIAGNOSTIC RESULTS

3 CHECK LINE PRESSURE

Does self-diagnosis show damage to A/T fluid temperature
sensor, line pressure solenocid valve or throttle position sensor
circuit?

Throttle position sensor

circuit

Check line pressure at idle with selector lever in “D” position.
Refer to “LINE PRESSURE TEST", AT-58.

N LlLs A/T fluid temperature
—| O/ CFF | — . N
AT sensor circuit
- - Line pressure
Siellf_;diagnosas solenocid valve
sta cirguit
o h Light
Shade
SAT345HA
Yes or No
Yes p [Check damagead circuit. Refer to “DTC
P0710, DTC PC745 or DTC P1705",
AT-85, 147 or 164.
No > GO TO 2,

2 CHECK THROTTLE POSITION SENSOR

S5AT494G
OK or NG
OK [ GO TO 4,
NG p |1. Remove control valve assembly.
Refer to AT-226.

2. Check the following items:

» Valves to control line pressure {Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)

e Line pressure solenoid vaive

Check throttle position sensor. Refer o EC section (“‘DTC
P0120 THROTTLE POSITION SENSOR™.

A MM ju—
@“ Thidtlle posifion switch
“harness connecior

4 CHECK SYMPTOM

Check again.
OK or NG
OK > INSPECTION END
NG > 1, Perform TCM input/output signal

inspection.

2. 1f NG, recheck TCM pin terminals
for damage or loose connection
with harness connector.

_—r*—F::hafness connector SAT329
OK or NG
OK > GO TO 3.
NG > Repair or replace throttle position sen-
SO,

AT-192



TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R” Position

6. Vehicle Does Not Creep Backward In “R” @l

Position
=NAATOOT8
SYMPTOM: MA
Vehicle does not creep backward when selecting “R” position.
1 CHECK A/T FLUID LEVEL 3 CHECK LINE PRESSURE ERM
Check A/T fluid level again. Check line prassure at idle with selector lever in “R” position.
Refer to “LINE PRESSURE TEST", AT-58. LE
)
EC
HE
[
CL
SATE3BA
SAT494G
OK or NG
OK or NG AT
oK > GO TO 2.
oK > GO TO 4.
NG > Refill ATF.
NG > 1. Remave control valve assembly.
Refer to “ON-VEHICLE SERVICE”,
2 |{CHECK STALL TEST AT-226. .
2. Check the lollowing items: TE
Check stall revolution with selector lever in “1” and “R” posi- e Valves to controt line pressure (Pres-
tions. sure regulator valve, pressure modi-
Refer to AT-309. fier valve, pilet valve and pilot filter)
» Line pressure solenoid valve =)
3. Disassemble A/T.
4. Check the foliowing items:
e Jil pump assembly M
4 CHECK A/T FLUID CONDITION S
1. Remaove oil pan.
2. Check A/T fluid condition.
BR
SAT493G
CK or NG ST
oK > GO TO 3.
OK in “4” > 1. Remove contral valve assembly. &S
posifion, NG Refer to “ON-VEHICLE SERVICE”,
in “A” position AT-226.
2. Check the following items: jf
« Valves to control line pressure (Pres-
sure regulator valve, pressure modi- SAT1718
fier valve, pilot valve and pilot filter)
« line pressure solenoid valve OK or NG A
3. Disassemble AT, OK > GO TO 5.
4. Check the following items:
¢ Oil pump assembly NG > GOTOS. 5@
« Torque converter
e Reverse cluich assembly
¢ High clutch assembly EL
NG in both “i" GO TO 6.
and “R" posi-
tions U@X
923
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TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Doss Not Creep Backward in “R” Position (Cont'd)

6 DETECT MALFUNCTIONING ITEM

5 CHECK SYMPTOM

Check again.
OK or NG

OK » INSPECTION END

NG > 1. Perform TCM input/output signal
inspection.

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

924

1

* S ® 8 0 0 LW

. Remaove control valve assembly. Refer to “ON-VEHICLE
SERVICE", AT-226.

2. Check the following items:
L J

Valves to control line pressure (Pressure regulator valve,
pressure modifier valve, pilot valve and pilot filter}
Line pressure solenoid valve
. Disassemble A/T.
. Check the following items:
Gil pump assembly
Torque converter
Reverse clutch assembly
High clutch assembly
Low & reverse brake assembly
Low one-way clutch

» Repair or replace damaged parts.

AT-194




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
SYMPTOM:
Vehicle does not creep forward when selecting “D”, “2” or “1”

=NAATOO79

position,
1 CHECK A/T FLUID LEVEL 3 CHECK LINE PRESSURE
Check AT fluid level again. Check line pressure at idle with selector lever in “R” position.
Refer to “LINE PRESSURE TEST", AT-58.
S
SATG38A
SAT494G
OK or NG
: OK or NG
oK  JGOTOZ2
aK p [GOTO4.
NG »  |Refil ATF.
NG [ 1. Remaove control vailve assembly.
Refer to AT-226.
2 CHECK STALL TEST 2. Check the following items:

Check stall revolution with selector lever in “D" position,
Refer to “STALL TEST", AT-55.

SAT493G

OK

NG

Valves to contral line pressure (Pres-
sure regulator valve, pressure modi-
fier valve, pilot valve and pilot filter)
Line pressure solenoid valve

. Disassemble A/T.

. Check the following items:
Cil pump assembly

L ]

4 CHECK A/T FLUID CONDITION

1. Remove oil pan.
2. Check A/T fluid condition.

SATI71B
OK or NG
OK P |GOTOS.
NG > GO TO 6.

AT-195

@l

M
LG
EC
FE
Gl
T
TF
PD
AX
SU
BR
ST
RS
BT
HA
§C

EL

925
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7. Vehicle Does Not Creep Forward In “D”, “2" Or *1" Position (Cont'd)

TROUBLE DIAGNOSES FOR SYMPTOMS

5 CHECK SYMPTOM

6

DETECT MALFUNCTIONING ITEM

2.

Check again.
OK or NG
OK > INSPECTION END
NG » 1. Perform TCM inputfoutput signal

inspection.

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

* & e W

1.

2.

Remove control valve assembly. Refer to *ON-VEHICLE
SERVICE", AT-226.

Check the following items:

Valves to controf line pressure {Pressure regulator valve,
pressure modifier valve, pilot valve and pilot filter)

Line pressure sofenoid valve

. Disassemble AT,
. Check the following items:

Qil pump assembly

Forward clutch assembly
Forward one-way clutch

Low one-way clutch

Low & reverse brake assembly
Torque converter

> Repair or replace damaged paris.
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TROUBLE DIAGNOSES FOR SYMPTOMS

8. Vehicle Cannot Be Started From D,

8. Vehicle Cannot Be Started From D,
SYMPTOM:

Vehicle cannot be started from D, on Cruise test — Part 1.

1 CHECK SYMPTOM

4 CHECK LINE PRESSURE

Is “6. Vehicle Dogs Not Creep Backward In “R” Position” OK?

Yes or No
Yes > GO TO 2,
No > Go 1o "6, Vehicle Does Not Creep
Backward In “R" Position”, AT-193.

2 CHECK SELF-DIAGNOSTIC RESULTS

Does seif-diagnosis show damage 1o vehicle speed sensor-A/T
{revolution sensor), shift solenoid valve A, B or vehicle speed
sensor-MTR after cruise test?

Vehicle speed sensor-A/T (revolution sensor)

VL
e “ [-Vehicle speed

‘E sensor«MTR
S 1A / | shift solenoid valve A
Self-diagnosis / /i/- Shift solenoid

start vaive B

e~ - - Light
HHHHHL Shade

SATO34FB

Yes or No

Check line pressure at stall point with selector lever in “D”
position.
Refer to “LINE PRESSURE TEST", AT-58.

SAT494G
OK or NG
OK > GO TO 5.
NG p |[GOTOS

5 CHECK A/T FLUID CONDITION

Check damaged circuit. Refer to “DTC
PO720, DTG P0750, DTC PQ755 or
VEHICLE SPEED SENSOR. MTR",AT-
100, 153, 158 or 180,

Yes >

No p |GOTOS.

3 CHECK THROTTLE POSITION SENSOR

Check throttle position sensor. Refer to EC section (“DTC
P0120 THROTTLE POSITION SENSOR™).

V) Pl

(é‘i /Throtfie posilion switch
harness connector

1. Remove oil pan.
2. Cheack A/T fluid condition.

SATI718
OK ar NG
oK p |GOTOS.
NG  |GOTOA

6 DETECT MALFUNCTIONING ITEM

. Remove control valve assembly.
Refer tc AT-226.
. Check the following items:
Shift vaive A
Shift valve 8
Shift solenoid valve A

-

* & o 8 0

SAT329I .
Shitt solenoid valve B
OK or NG Pilot valve
OK > GO TO 4. Pilot filter
NG P [ Repair or replace throttle position sen- OK or NG
Sor. oK > GO TO 7.
NG > Repair or replace damaged parts.

AT-197

@

=NAATOOBG

1o
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TROUBLE DIAGNOSES FOR SYMPTOMS

8. Vehicle Cannot Be Started From D, (Cont'd)

8 DETECT MALFUNCTICNING ITEM

928

7 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
for damage or loose connection
with harness connactor.

1. Remove control valve assembly.
Refer to AT-226.

Check the following items:
Shift valve A

Shift valve B

Shift solenoid valve A

Shift solenoid valve B

Pilot valve

Pilot filter

. Disassemble A/T.

. Check the following items:
Forward clutch assembly
Forward one-way clutch
Low one-way clutch

High clutch assembly
Torgue converter

Qil pump assembly

LA B N BN RN A A I N N

OK or NG

OK p |GOTO7.

NG >

AT-198

Repair or replace damaged parts.




TROUBLE DIAGNOSES FOR SYMPTOMS

8. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, = D,

9. A/T Does Not Shift: D, — D, Or Does Not Gl
Kickdown: D, —» D, st
SYMPTOM: MA

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. EM
1 CHECK SYMPTOM 4 CHECK THROTTLE POSITION SENSOR LG
Ara '7. Vehicle Does Not Creap Forward In “D”, “2” Or “1” Chack throttle position sensor. Refer to EC section (“DTC
Position” and “8. Vehicle Cannot Be Started From D;" OK? P0120 THROTTLE POSITION SENSOR™).
Yes or No /{M \);T)){{— E@
Yes b |GOTOZ2 Throttie posifion switch
. /harpess connector
No > Go to “7. Vehicle Does Not Creep For- EE
ward In “D", “2° Or “1” Position” and “8.
Vehicle Cannot Be Started From D,",
AT-195, 197.
CL
2 CHECK PNP SWITCH CIRCUIT
— (Vg

With CONSULT Throttle position sensor
Does “ECU INPUT SIGNALS” in Data Monitor show damage to ] F:harness connector SATa201

PNP switch circuit?

() Without CONSULT OK or NG
Does self-diagnosis show damage to PNP swilch circuit? OK p |GOTOS.
NG P | Repair or replace throttle position sen- TE
~ N V4 sar.
/D
- 8% I-
ST TN~ : ED
Self diagnosis 5 CHECK A/T FLUID CONDITION
Start 1. Remove oll pan.
2. Check AT fluid condition. AX
£ Light
------------------ Shade sU
SAT367d
Yes or No BR
Yes » Check PNP switch circuit. Refer to
“DTC PO705", AT-90.
No p [GOTOS. 8T
SAT171B
3 CHECK VEHICLE SPEED SENSOR-A/T AND RS
VEHICLE SPEED SENSOR-MTR CIRCUIT OK or NG
Check vehicle speed sensor-A/T {revolution sensor) and OK > GOTO .
vehicle speed sensor-MTR circuit. Refer to “DTC P0720 and NG p |GOTOS. BT
VEHICLE SPEED SENSOR-MTR", AT-100, 180.
K or N
OK or NG A
OK » [GOTOA4,
NG > Repair or replace vehicle speed
sensor-A/T (revolution sensor) and @@
vehicle speed sensor-MTR circuits.
EL
DX
929
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TROUBLE DIAGNOSES FOR SYMPTOMS
9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D, (Cont'd)

6 DETECT MALFUNCTIONING ITEM 8 DETECT MALFUNCTIONING ITEM
1. Remove control valve. Refer to AT-226. 1. Remove control valve. Refer to AT-226.
2. Check the following items: 2. Check the following items:
o Shift valve A # Shift valve A
o Shift solenoid valve A # Shift solencid valve A
» Pilot valve & Pilot valve
» Pilot filter s Pilct fitter
3. Disassemble A/T.

OK or NG 4. Check the following items:
OK p |GOTO7. ¢ Servo piston assembly
NG Feoal » Brake band

> epair or replace damaged parts. o Oil pump assembly
OK or NG

7 CHECK SYMPTOM OK > GoTO 7.
Check again. NG p | Repair or replace damaged parts.

OK or NG
OK > INSPECTION END
NG p |1. Perform TCM inputfoutput signal

inspection.

2. If NG, recheck TGM pin terminals
for damage or loose connection
with hamess connector,

930 AT-200



TROUBLE DIAGNOSES FOR SYMPTOMS

10. A/T Does Not Shift: D, — 05

10. A/T Does Not Shift: D, — D,

=NAATO082
SYMPTOM:
A/T does not shift from D, to D, at the specified speed.
1 CHECK SYMPTOM 3 CHECK THROTTLE POSITION SENSOR
Areg “7. Vehicle Does Not Creep Forward in “D", “2" Qr “1" Check throttle position sensor. Refer to EC section ("DTC
Position” and “8. Vehicle Cannot Be Started From D,"” OK? P0120 THROTTLE POSITION SENSOR").
Yes or No /
P A —
Yes » [coTO2. @7 Thrdttie posiion Switch
’

No > | Go to ‘7. Vehicle Doas Not Creep For- hafness cgnnecior

ward In "D, “2" Or “1” Position” and “8.

Vehicle Cannot Be Started From D",

AT-185, 197.
2 CHECK PNP SWITCH CIRCUIT
wjth CONSULT Y ) Throttle posﬁon sensor
Does EQU INF’U_T SIGNALS” in Data Monitor show damage to f F—harness connector SATazgl
PNP switch circuit?
($ Without CONSULT OK or NG
Does self-diagnosis show damage to PNP switch circuit? oK p [GOTOA4.

NG | 2 Repair or replace throttle position sen-
~_\ i -~ SOfT.

[ oD |_
OFF

/,'\\.

Self diagnosis

4 CHECK A/T FLUID CONDITION

Start
{ Light
—————————————————— Shade
SAT367J
Yes or No
Yes > Check PNP switch circuit. Refer to
“DTC PO705", AT-80.

No > GO TO 3.

AT-201

1. Remove oil pan.
2. Check AT fluid condition.

SAT171B
OK or NG
OK > GO TCO 5.
NG > GOTO7.
5 DETECT MALFUNCTIONING ITEM
1. Remove control valve Assembly. Refer to AT-226.
2. Check the following items:
e Shift valve B
« Shift solencid valve B
e Pilot valve
o Pilot filter
OK or NG
OK > GO TO 6.
NG > Repair or replace damaged parts.

EM

LG

e

Br

HA

SG
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TROUBLE DIAGNOSES FOR SYMPTOMS

16. A/T Does Not Shift: D, — D, (Cont'd)

6 CHECK SYMPTOM

DETECT MALFUNCTIONING ITEM

LY |

. Remove control valve Assembly. Refer to AT-226.
. Check the following ftems:
Shift valve B

Shift solenoid valve B
Piiot valve

Check again.
OK or NG
OK INSPECTION END
NG 1. Perform TCM input/output signal

inspection.

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

Pilot filter

. Check the following items:
Serve piston assembly

High cluich assembly

1
2
L ]
.
.
[ ]
3. Disassemble A/T.
4
.
.
[ ]

Qil pump assembly

OK or NG
OK » GO TO 6.
NG > Repalr or replace damaged parts,

AT-202



TROUBLE DIAGNOSES FOR SYMPTOMS

11. AT Does Not Shift: Dy — D,

11. A/T Does Not Shift: D; — D,
SYMPTOM:

=NAATOOBS

e A/T does not shift from D; to D, at the specified speed.
e 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”
Position” and “8. Viehicie Cannot Be Started From D,” OK?

Yes or No
Yes > GO TO 2.
No P [Go to “7. Vehicle Does Not Creep For-

ward In "D, “2" Or “1” Position” and “8.
Vehicle Cannot Be Started From D,",
AT-195, 197.

2 CHECK SELF-DIAGNOSTIC RESULTS

With CONSULT
Does self-diagnosis, after cruise test, show damage to any of
the following circuits?
o Inhibitor switch
e QOverdrive control switch
o A/T fluid temperature sensor
o Revolution sensor
o Shift solenoid valve A or B
e Vehicle speed sensor

Revoiution sensor

Check throttle position sensor. Refer to EC section (“0DTC
P0120 THROTTLE POSITION SENSORT).

; e
/.5” Throttle posilion switch
/harness connector

——_T—_F::harness connecicr SAT329l
OK or NG
OK > GO TO 4,
NG » Repair or replace throttle position sen-
sor.

4 CHECK A/T FLUID CONDITION

1. Remove oil pan.
2. Check A/T fluid condition.

NV T /5 Vehicle speed sonsor
:-_- Shift solenoid valve A
SN Shift solencid vaive B
Self-diagnosis A/T fluid temperature
start sensor
b -~ Light
- Shade
1 Light
SAT363HA
Yes or No
Yes P [Check damaged circuit. Refer to “DTC
PO705, PO710, PO720, PO750, PO755
or VHCL SPEED SEN-MTR", AT-90,
85, 100, 153, 158 or 180,
No » GO TO 3.

SAT171B
’ OK or NG
OK » |GOTOS.
NG » [GOTO7.

5 DETECT MALFUNCTIONING ITEM

1. Remove control valve Assembly. Refer fo AT-226.
2. Chack the following items:

e Shift valve B

o Overrun clutch control valve

« Shift solenoid valve B

[ ]

*

Pilot valve
Pilot filter
OK or NG
0K p |GOTOS.
NG P | Repair or replace damaged parts.

AT-203

A

EM

LG

EC

CL

T

TF

PD

S

BR

ST

RS

BY

(R

SC

EL

933
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TROUBLE DIAGNOSES FOR SYMPTOMS

11. AT Does Not Shift: D, — D, (Cont'd)

6 CHECK SYMPTOM 7 DETECT MALFUNCTIONING ITEM
Check again. 1. Remove control valve Assembly. Refer to AT-226.
2. Check the following items:
OK or NG o Shift valve B
OK > INSPECTION END e Overrun clutch control valve
Shift solenocid valve B
NG » 1. Perform TCM input/output signal : Pitot valve
inspection. . , e Pilot filter
2. If NG, rechack TCM pin terminals 3. Disassemble A/T.
for damage or loose connsction 4. Check the following items:
with harness connector. e Servo piston assembly
¢ Brake band
» Torgue converter
e Oil pump assembly
OK or NG
OK > GO TO 6.
NG > Repair or replace damaged parts.

AT-204




TROUBLE DIAGNOSES FOR SYMPTOMS

12. A/T Does Not Perform Lock-up

12. A/T Does Not Perform Lock-up o, Gl
SYMPTOM:
A/T does not perform lock-up at the specified speed. MA
1 CHECK SELF-DIAGNOSTIC RESULTS 3 PETECT MALFUNCTIONING ITEM
Does self-diagnosis show damage to torque converter clutch 1. Remove control valve. Refer to AT-226. EM
solenoid valve circuit after cruise test? 2. Check following items:
o Torque converter clutch control valve
~xVics + Torque converter relief vaive ' LG
— - . Tgrque convatter clutch solenoid valve
T . P!Iot valve
Seft-diagnosis Torque converter clutch * Filot filter EG
start solenoid valve OK or NG
L i ~— Light OK b (GOTO4. =g
} ’ ” “ NG > Repair or replace damaged paris.
-- -- Shade
4 |CHECK SYMPTOM GL
A
SATa46H Check again.
Yi N
il OK or NG MT
Yes > Check torque converter clutch solenoid
valve circuit, Refer to “DTC PO740", oK > [INSPECTION END
AT-135. NG » |1, Perform TCM input/output signal
No GO TO 2. inspection.
> ° 2. If NG, recheck TCM pin terminals
for damage or loose connection TE
2 CHECK THROTTLE POSITION SENSOR with harness connector.

Check throttle position sensor. Refer to EC section (*P0120
THROTTLE POSITION SENSOR™. PD

K O Vg —
(0? Throttle position switch AX
‘harness connector

SU
BR
Throttle position sensor
1 harness connactor SATR29I ST
CK or NG
oK p |(GoTOs. RS
NG - Repair or replace throttle position sen-
s0r.
BT
A
SG
EL
12%
935

AT-205



TROUBLE DIAGNOSES FOR SYMPTOMS

13. A/T Does Not Hoid Lock-up Condition

13. A/T Does Not Hold Lock-up Condition

SYMPTOM:
A/T does not hold lock-up condition for more than 30 seconds.

=NAATOO8S

1 CHECK DIAGNOSTIC RESULTS 3 DETECT MALFUNCTIONING ITEM
Does self-diagnosis show damage to engine speed signal cir- 1. Remove control valve assembly. Refer to AT-228.
cuit after cruise test? 2. Check the following items:
» Torgue converter clutch control valve
> - o Filot valve
—[or orr]— e Pilot filter
SN ™
Self-diagnosis Engine speed signal OK or NG
[StaL_ OK P |GOTO4
Lo et -— Light NG > Repair or replace damaged parts.
-- -- Shade 4 CHECK SYMPTOM
Check again.
SAT347H OK or NG
Yes or No 0K > INSPECTION END
Yes » | Check engine speed signal circuit. NG p |1 Perform TCM input/output signal
Refer to "DTC PO725°, AT-105. inspection.
No b |GOTOZ2 2. IF NG, recheck TCM pin terminals
for damage or lcose connection
with harness connector.

2 CHECK A/T FLUID CONDITION

1. Remove oil pan. 5 DETECT MALFUNCTIONING ITEM
2. Check A/T fluid condition.
1. Remove control valve assembly. Refer to AT-226.
2. Chack the following items:
» Torque converter clutch control valve
o Pilot valve
» Pilot filter
3. Disassemble A/T.
4. Check torgue converter and oil pump assembly.
OK or NG
OK » GO TO 4.
NG » Repalr or replace damaged parts.
SAT171B
OK or NG
OK » GO TO 3.
NG > GO TO 5.

936
AT-206



TROUBLE DIAGNOSES FOR SYMPTOMS

14. Lock-up Is Not Released

14. Lock-up Is Not Released @l
=NAATOOSE
SYMPTOM:
Lock-up is not released when accelerator pedal is released. MA
1 CHECK THROTTLE POSITION SWITCH 2 CHECK SYMPTOM
CIRCUIT Check again. ER
‘(@) with CONSULT G
Does “ECU INPUT SIGNALS” in Data Monitor show damage to OKorN
closed throttle position switch circuit? oK p |INSPECTION END LE
Without CONSULT NG > 1. Perform TCM inputfoutput signal
Does self-diagnosis show damage to closed throttle position inspection.
switch circuit? 2. If NG, recheck TCM pin terminals EG
for damage or loose connection
~ M 44 with harness connector.
Q/D
~L_OFF |™ FE
77 T\ -
Self diagnosis
Start CL
L Light
M
—————————————————— Shade
SATI6TJ
Yes or No
Yes » Check closed throttle position switch ‘H’F
circuit. Refer to “DTC P1705", AT-164.
No p» |GOTO2
PD
AX
SU
BR
§T
RS
BT
A
§C
EL
DB

AT-207 937
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TROUBLE DIAGNOSES FOR SYMPTOMS

15. Engine Speed Does Not Return To Idie (Light Braking

D, - D)

15. Engine Speed Does Not Return To Idle

(Light Braking D, — D)

SYMPTOM:
¢ Engine speed does not smoothly return to idle when A/T
shifts from D, to D
e Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF,
e Vehicle does not decelerate by engine brake when shifting
AT from “D” to “2” position.

1 CHECK SELF-DIAGNOSTIC RESULTS

3

CHECK A/T FLUID CONDITION

Does self-diagnosis show damage to overrun clutch sotenoid
valve circuit after cruise test?

~ NV .
I Kol -
~[oro ore]

e PN
Self-diagnosis
start

Cverrun clutch
sclenoid valve

1. Remove oil pan.
2. Check A/T fluid condition.

SAT171B
SAT348H
Yes or No OK or NG
Yes [ Check overrun clutch scienoid valve oK > GOTO 4.
circuit. Refer to “DTC P1760", AT-170. NG » GO TO 6.
No » GOTO 2
4 DETECT MALFUNCTIONING ITEM

2 CHECK THROTTLE POSITION SENSOR

Check throttle position sensor. Refer to EC section (“DTC
P(120 THROTTLE POSITION SENSOR").

1. Remove control valve assembly. Refer to AT-226.
2. Check the following items:

o Overrun clutch control valve

» OQverrun clutch reducing valve

e Overiun clutch solencid vaive

(5
Throttie position switch OK or NG
“harness connector DK > |GOTOS5
NG > Repair or replace damaged parts.
5 CHECK SYMPTOM
Check again.
_LAir duct
Throttle position sensor OK or NG
— T =
harness connector SAT329l OK > INSPECTION END
OK or NG NG » 1. Perform TCM inputioutput signal
inspection.
OK > GOT0 3. 2. If NG, recheck TCM pin terminals
NG > Repair or replace throttle position sen- for damage or locse connection
SOr. with harness connector.

AT-208

=NAATO087




TROUBLE DIAGNOSES FOR SYMPTOMS

15, Engine Speed Does Not Return To idle (Light Braking D, — D) (Cont'd)

6 DETECT MALFUNCTIONING ITEM

t. Remove control valve assembly, Refer to AT-226.
2. Check the following items: A,
¢ Overrun clutch control valve
e Ovenun clutch reducing valve
» Overrun clutch solenoid valve EIMI
3. Disassemble A/T. -
4. Check the following items:
o Qverrun clutch assembly
e Oil pump assembly LG
OK or NG
OK » GO TO 5. EC
NG » Repair or replace damaged parts. : '
FE
el
T
16. Vehicle Does Not Start From D, s
SYMPTOM: TE
Vehicle does not start from D, on Cruise test — Part 2.
1 CHECK SELF-DIAGNOSTIC RESULTS 2 CHECK SYMPTOM EN)
Does self-diagnosis show damage to vehicle speed sensor-A/T Check again. '
(revolution sensor), shift solenoid valve A, B or vehicle speed OK or NG
sensor-MTR after cruise test? ° M
NS S OK » |Go to “8. Vehicle Cannot Be Started
: = Revolution sensor From D,", AT-197.
Faanss Shift solenoid valve A NG B |1. Periorm TCM Inputioutput signal §U
Self-diagnosis inspection.
start Shift solenoid vaive B 2. If NG, recheck TCM pin terminals
e . for damage or kose connection BR
o Hant with hamess connector.
-0- - Shade ST
i Light
SATE33| RS
Yes or No
Yes B |Check damaged circuit. Refer to *DTG E4T
P0720, PO750, PO755 or VHCL
SPEED SEN-MTR", AT-100, 153, 158
or 180. FIA
No > GO TO 2.
8C
EL
1D
939

AT-209
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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”
SYMPTOM:

A/T does not shift from D, to D; when changing overdrive
control switch to “OFF” position.

=NAATOGES

1 CHECK OVERDRIVE CONTROL SWITCH
CIRCUIT

With CONSULT
Boes “ECU INPUT SIGNALS” in Data Monitor show damage to
overdrive control switch circuit?

Without CONSULT
Does self-diagnosis show damage to overdrive control switch
circuit?

O/D OFF

Self-diagnosis
start

SAT344H

Yes or No

Yas | 3 Check overdrive control switch circuit.
Refer to AT-214.

No > Go to "10. A/T Does Not Shift. D, —
D,", AT-201.

AT-210



TROUBLE DIAGNOSES FOR SYMPTOMS

18. A/T Does Not Shift: Dy ~» 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.

=NAATO00

|CHECK PNP SWITCH CIRCUIT

Does “ECU INPUT SIGNALS” in Data Monitor show damage to
PNP switch circuit?

With CONSULT

Does self-diagnosis show damage to PNP switch circuit?

Without CONSULT

Self diagnosis
Start

SAT367J

Yes or No

Yes

> Check PNP switch circuit. Refer to
“DTC PO705", AT-90.

No

» Go to “9. AT Does Not Shift: D, — D,
Or Does Not Kickdown: Dy — D,",
AT-199,

AT-211

Gl

MIA

El

LG

EC

GL

TF

PD

SU

BR

ST

RS

A

SC

EL

941



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 o
SYMPTOM:

A/T does not shift from 2, to 1, when changing selector lever
from “2” to “1” paosition.

1 CHECK PNP SWITCH CIRCUIT 2 CHECK SYMPTOM

With CONSULT Check again.
Does “ECU INPUT SIGNALS” in Data Monitor show damage to
PNP switch circuit?

@ Without CONSULT
Does self-diagnosis shaw damage to PNP switch circuit?

\\‘1’/
_[om

OFF
/,‘\\

Self diagnosis
Start ) Engine brake

|@®®

SAT778B

OK or NG
OK > INSPECTION END

SAT367) NG > 1. Perform TCM input/foutput signai
inspection.
Yes or No 2. If NG, recheck TCM pin terminals

Yes » Check PNP switch circuit. Refer to for damage or loose connection
“DTC PO705", AT-90. with harness connector.

No > GO TO 2.

20. Vehicle Does Not Decelerate By Engine

B ra ke NAATODSZ

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting
from 2, (1) to 1,.

1 CHECK SYMPTOM
Is “6. Vehicle Does Not Creep Backward in “R” Posifion” OK?

Yes or No

Yes » Go to “15. Engine Speed Does Not
Return To Idle (Light Braking D, —
D,)", AT-208.

No > Go to “6. Vehicle Does Not Creep
Backward In “R” Position”, AT-193.

942 AT-212



TROUBLE DIAGNOSES FOR SYMPTOMS
21. TCM Self-diagnosis Does Not Activate {PNF, Qverdrive Control and Throitle Position Switches Circuit Checks)
21. TCM Self-diagnosis Does Not Activate (PNP, @I
Overdrive Control and Throttle Position

Revolution sensor

Switches Circuit Checks) MA
NAATOZ204
SYMPTOM:
O/D OFF indicator lamp does not come on in TCM self-diag-
nostic procedure even the lamp circuit is good. EM
DESCRIPTION U
N e PNP switch LG
NP switch The PNP switch assemble includes a transmission range
SAT516J switch. The transmission range switch detects the selector
position and sends a signal to the TCM. EG

e Throttle position switch
Consists of a wide open throttle position switch and a closed CL
throttle position switch.
The wide open throttle position switch sends a signal to the
TCM when the throttle valve is open at least 1/2 of the full MT
throtile position. The closed throttle position switch sends a

\) H/ | e Overdrive control switch
Detects the overdrive control switch position (ON or OFF) and
sends a signal to the TCM. FE

TS

Overdrive contral éﬁitch%_\
o~ signal to the TCM when the throttle valve is fully ciosed.
™ SAT341!
AR
& rottie position switc

Y “harness connector TF

PD

AX

__“Air duct
] Throttle position sensor

! F—harness cannector SAT329| sU
BR

8T

RS

BT

A

8C

EL
I

943

AT-213
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TROUBLE DIAGNOSES FOR SYMPTOMS
21. TCM Self-diagnosis Does Not Activate (PNF, Overdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

DIAGNOSTIC PROCEDURE

NOTE:

=NAAT0204503

The diagnostic procedure includes inspections for the overdrive
control and throttle position switch circuits.

SULT)

1 CHECK PNP SWITCH CIRCUIT (With CON-

2

CONSULT)

CHECK PNP SWITCH CIRCUIT (Without

(@ with CONSULT

1. Turn ignition switch to “ON" position.
{Do not start enging.}

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

3. Read out “P", “R", “N”, “D", “2" and “1" position switches
moving selector lever to each position. Check the signal of
the selector lever position is indicated propeily.

¥z MONITOR  ¥r NOFAL [3]
R POSITION Sw OFF
D POSITION SwW OFF
2 POSITION SW OFF
1 POSITION SW OFF
ASCDsCRUISE OFF
ASCD«QD CUT OFF
KICKDOWN SW QFF
POWER SHIFT SW QFF
CLOSED THL/SW OFF
| RECORD
SAT761!
OK or NG
OK > GO TO 3.
NG p [Check the following items:
¢ PNP switch

Refer to “Component Inspection”,
AT-217.

e Harness 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)

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 whila moving selector lever through each posi-

tion.
Lever position Terminals
36 35 34 27 26
P. N B 1] o 0 0
R 1] B ) 0 o
D 0 0 B 0 0
2 @ 0 0 B o
! 0 0 0 0 B
| MTBLO205S
IL_tcm_fofconnector]) g

26, 27, 34, 35, 36
[t Sy, By i S

=

Does battery voltage exist {B) or non-existent (0)?

CONNECT

&)

SAT517J

Yes > GO TO 3.
No > Check the following items:
e PNP switch

Refer to “Component Inspection”,
AT-217.

e Hamess for short or open between
ignition switch and PNP switch {Main
harness)

» Hamess for short or open between
PNP switch and TCM (Main har-
ness)

AT-214



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Nof Activate (PNF, Overdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

CHECK THROTTLE POSITION SWITCH

3 CHECK OVERDRIVE CONTROL SWITCH 4
CIRCUIT {(With CONSULT)

CIRCUIT

(@) with CONSULT MA
1. Turn ignition switch to “ON" position.

(Do not start engine.)
2. Selact “ECU INPUT SIGNALS” in “DATA MONITOR" mode

With CONSULT
1. Turn ignition switch to “ON” position.
{Do not start engine.)

2. Selact "ECU INPUT SIGNALS” in “DATA MCONITOR™ mode
for “A/T" with CONSULT. for “A/T” with CONSULT. ER
3. Read out "OVERDRIVE SWITCH". Check the signal of the 3. Apply vacuum to the throttle opener, then check the foliow-
overdrive control switch is indicated properly. ing. Refer to steps 1 and 2 of “Preparation”, “TCM SELF-
{Overdrive control switch “ON" displayed on CONSULT DIAGNOSTIC PROCEDURE {No Toois)", AT-44. LS

means overdrive "OFF".) 4. Read out “CLOSED THL/SW” and “W/O THRL/P-SW"
depressing and releasing accelerator pedal.
Check the signal of throttle position switch is indicated prop- E@

#MONITOR #NO FAIL

VHCL/S SEA/T Okm/h orly. =
VHCIL/S SE-MTR Bkm/h
-FFHRTL {_’g\i PSEEI ?gg Accelerator Data monitor FE
LuiL : edal condition
BATTERY VOLT 134V P o CLOSECE): NTHusw Wio TgE’I;/P-SW
ENGINE SPEED 1024rpm o +
OVERDRIVE SW ON Y deprasse OFF ON
B/N POSI SW ON MTBLOO1T @L
R POSITION SW OFF
[ __RECOCRD |
M

SATO76H

& without CONSULT
1. Turn ignition switch to “ON" position.
{Do not start engine.}
2. Check vollage between TCM terminal 22 and ground when

N, ’

overdrive control swilch is "ON" and “OFF". TE
Voltage:
Switch position “ON":
Battery voltage )
Switch position “OFF™: PD
1V or less
- @- ) # MONITOR ¥ NOFAL [T] AX
A€ &
[_tem_Jofconnector]|
22 U
‘ GY POWERSHIFT SW 8FF
CLOSED THL/SW N
© & W/Q THRL/P-SW OFF BR
HOLD SwW OFF
= SATS1) | RECORD ST
OK or NG SATO52!
OK (With > GO TO 4. OK or NG
CONSULT) ; RS
OK GO TC 8.
OK (Without > GO TO 5. >
CONSULTY NG » Check the following items:
— » Throttle pasition switch BT
NG P [Check the fellowing items: Refer to “Component Inspection”,
e Overdrive control swilch AT-217.
Refer to “Component Inspection”, e Hamess for short or open betwaen HA
AT-216. ignition switch and throttle position
e Harness for short or apen between switch (Main hamess)
TCM and overdrive control switch o Hamess for short or open between
{Main harness) throttle position switch and TCM §G
» Harness for short or open of ground (Main harness)
circuit for overdrive control switch
{(Main hamess) EL
Mo
945
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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)

5

CHECK THROTTLE POSITION SWITCH
CIRCUIT (Without CONSULT)

6 CHECK DTC

@ Without CONSULT
1.

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

Perform Diagnostic procedure, AT-214.
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 [

2. Check voltage between TCM terminals 16, 17 and ground
while depressing, and releasing accelerator pedal slowly.
{after warming up engine}

[Refer to “Preparation”, “TCM SELF-DIAGNOSTIC PROCE-
DURE (Ne Tools)”, AT-44.]
Acceterator Voltage
pedal condition Terminal No. 16 Terminal No. 17
Released Battery voltage 1V or less
Fully depressed iV or less Battery voltage
MTBLO206
lsl"
m CONKNECT (7
A€ &)
il 1cM  Jof connecTor]|
16 17
OR/W OR/B
re B
= SAT526J
OK or NG
CK > GO TO 6.
NG p | Check the following items:

o Throttle position switch
Refer to “Compaonent Inspection”,
AT-217.

e Harness for short or open between
ignition switch and throtlle position
switch (Main harness)

e Harness for short or open between
throttle position switch and TCM
{Main harness)

==

ﬁmz%:m

[Q]

SAT3421

COMPONENT INSPECTION
Overdrive Control Switch
Check continuity between two terminals.
Continuity:
Switch position “ON”:

Switch position “OFF™:
Yes

AT-216

NAATO204504

NAATO20456401



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNF, Qverdrive Control and Throttle Position Switches Circuit Checks) (Cont'd)

Park/Neutral Position Switch Gl

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

each position. A
Lever position Terminal No.

P 1-2 3-4 EM

R 3-5
N 1-2 3-6 LG

SAT517GB D 3.7
2 3-8 RO

1 3-8

1 -
“i GlL

_.@I_J T

SATB43BG

AT

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

3. If OKon step 2, adjust manual control linkage. Refer to AT-229. TF

M

o
AX
K|
SATB07B su
4. If NG on step 2, remove PNP switch from A/T and check con-
tinuity of PNP switch terminals, Refer to step 1. B
5. If OK on step 4, adjust PNP switch. Refer to AT-229. .
6. If NG on step 4, replace PNP switch.
STl
RS
SAT3B6HC T
o = Throttle Position Switch
e . . NAATO20450403
s Closed Throttle Position Switch (Idle Position) [HA
. . Check continuity between terminals 1 and 2.
Throttle position switch ° “ Coom
harne tor (553 [Refer to “Preparation”, “TCM SELF-DIAGNOSTIC PROCE-
e DURE (No Tools)”, AT-44] G
Accelerator pedal condition Continuity
Released Yes L
I——Qt' Depressed No
1B
SATG4!
947
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate (PNP, Qverdrive Conirol and Throttle Fosition Switches Circuit Checks) (Cont’d)

A €

Thretile position switch
harness connector
32l

[@]

SAT3431A

oiscosnecT - AT solenoid valve

&} harness connector

SAT251JA

¢ 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.

Accelerator pedal condition Continuity
Released No
Depressed Yes

A/T Fluid Temperature Switch

020450404

1. Make sure the A/T fluid warning lamp lights when thJéMkey is

inserted and turned to “ON".

2. Make sure the A/T fluid warning lamp goes off when turning the

ignition switch to “ON".

3. Check resistance between terminal 10 and ground while

changing temperature as shown at left.

Temperature °C {°F) Resistance
140 (284) or more Yes
No

140 (284) or less

AT-218



A/T SHIFT LOCK SYSTEM

Description
Description —
¢ The mechanical key interlock mechanism also operates as a

shift lock:

With the key switch turned to “ON”, the selector lever cannot
be shifted from “P” (parking) to any other position unless the
brake pedal is depressed.

With the key removed, the selector lever cannot be shifted
from “P” to any other position.

The key cannot be removed unless the selector lever is placed
in “P".

e The shift lock and key interlock mechanisms are controlied by
the ON-OFF operation of the shift lock solenoid and by the
operation of the rotator and slider located inside the key
cylinder, respectively.

- Steering column
%——:"‘-7’,‘:—
o= Selector lever
‘1,\
Shitt lock release knob cover

Shift lock solenoid and park

B/—\ @?D brake switch \ _,__.___\N position switch harness conneclor

RS
Stop lamp switch \ /
i Nt
// =T/, 6

Shift lock solenoid

[Park position switch

SAT1384A

AT-219

Gl

MA

[ER

LG

EC

FE

CL

M7

TR

SU

BR

ST

RS

HA

8C

EL

[
949



A/T SHIFT LOCK SYSTEM

Wiring Diagram — SHIFT —

Wiring Diagram — SHIFT —

NAATODGS
TGNITION SWITCH
ON or START AT-SHIFT-01
X FUSE BLOCK | Refer to EL-POWER.
7.54 |(4/B)
1
[140]
G/H
|
—— /R W To HA-HEATER,
® »> HA-AC, M,
I : HA-A/C, A
OR/L
]
. ASCD BRAKE
FELEASED SSWIET_OCK '
DEP,RESSED RAKE SWITCH)
-
CJ
G
[}
@ G M To EL-ASCD
G
M7
G B0 A/T DEVIGE
PARK POSITION
SWITCH
G {E- L B L @ B } B
G G0
SHIFT LOCK
SOLENOID
B B
A B
B75
Refer to last page (Foldout page).
[O] 1]2]3]4 HAEE ]
1 [12]13[3a]1s] 6] 17] e[1s|20]21]22 23] 24 B\i: [e]s]als]2T1 I
=] *
o ED
W
% : This connactor is not shown in "HARNESS LAYOUT" in EL section.
MAT773A

950
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A/T SHIFT LOCK SYSTEM

Diagnostic Procedure

Diagnostic Procedure

SYMPTOM 1:
e Selector lever cannot be moved from “P” position with key

in “ON” position and brake pedal applied.

e Selector lever can be moved from “P” position with key in

“ON” position and brake pedal released.

e Selector lever can be moved from “P” position when key

is removed from key cylinder.

SYMPTOM 2:

Ignition key cannot be removed when selector lever is set to
“P” position. It can be removed when selector lever is set to

any position except “P”.

NAATOCSS

1 CHECK KEY INTERLOCK CABLE

4 CHECK INPUT SIGNAL (BRAKE SWITCH)

Check key interlock cable for damage.

OK or NG
OK » (GOTOZ
NG > Repair key interlock cable. Refer to
“Key Interfock Cable”, AT-224.

2 CHECK SELECTOR LEVER POSITION

Check selector lever position for damage.

OK or NG
OK » GO TO 3.
NG » Check selector lever, Refer to “ON-

VEHICLE SERVICE — Inhibitor Switch
and Manual Control Linkage
Adjustment”, AT-229 and AT-229.

3 CHECK POWER SOURCE

1. Turn ignition switch to “ON" position.
(Do not start engine.)
2. Check voltage between ASCD brake switch hamess termi-

nal 1 and ground.
ﬁm COMNNECT
“ME

ASCD brake switch

Lt

CR/L

&\

Does battery voltage exist?

SAT917HJ

Tumn ignition switch fo “ON" position.
{Do not start engine.)
e Check voltage between A/T device harness terminal 5 and
ground.
Voltage:
Brake pedal depressed:
ov
Brake pedal released:

Battery voltage
=N CONNECT
A€

A/T device harness
connector
ALY
ngacn]
G
_ o @
- SAT3461A
OK or NG
oK » GO TO 5.
NG > Check the following items:

« Hamess for short or open between
A/T device harness connecter 5 and
ASCD brake switch harness connec-
tor 2

& ASCD brake switch
(Refer to “Component Check”,
AT-223.)

Yes > GO TO 4.

Check the following items:

e Harness for short or open between
battery and ASCD brake switch har-
ness terminal 1

s Fuse

« Ignition switch (Refer to EL section.)

No >

AT-221

@Gl
MA
EM
LG
Ee
FE
GL
T
TF
PO

AX
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A/T SHIFT LOCK SYSTEM

Diagnostic Procedure (Cont'd)

5 CHECK GROUND CIRCUIT

7 CHECK SHIFT LOCK SOLENOID

1. Turn ignition switch to “OFF” position.
2. Disconnect A/T device hamess connector.

and ground.

e

A/T device harness
connector

Cuinnn

3. Check continuity between A/T device harness terminal 8

(Refer to “Compenent Check”, AT-222.}

OK or NG
OK > GO TO 8.
NG | Replace shift lock solenoid.

8 CHECK SHIFT LOCK OPERATION

1. Reconnect shift lock harness connector.
2. Turn ignition switch from “OFF” to “ON" pasition. {Do not

start engine.)

B 3. Recheck shift lock operation.
OK or NG
J__.- © @ oK B |INSPECTION END
SAT3471 NG p | 1. Perform AT device inputioutput sig-
OK or NG nal inspection test.
2. If NG, recheck hamess connector
oK > |GOTOSs. connection.
NG | Repair harness or connactor.

6 CHECK PARK POSITION SWITCH

(Refer to “Component Check”, AT-222.)

OK or NG
OK » GOTO 7.
NG » Replace park position switch.

DISCONNECT

L&
T8.
A/T device harness

connector

Shift lock soleneid
harness connector

b
B

SAT3571A

DISCONKECT

0
T5.

Park position switch
harness connector

rEh
L

A/T device harness

connector
-t

B

[al

SAT3EEI

Component Check

SHIFT LOCK SOLENOID —

e Check operation by applying battery voltage between shift lock
solenoid harness connector terminal 2 and A/T device harness
connector terminal 5.

NAATO098

PARK POSITION SWITCH o

e heck continuity between park position switch harness connec-
tor terminal 2 and A/T device harness connector terminal 6.

Condition Continuity
When selector lever is set in "P" position and selector Ye
- as
lever button is released
Except above No

AT-222



A/T SHIFT LOCK SYSTEM

Component Check (Cont'd)

AE

ASCD brake switch
harnass connector

SAT922HM

ASCD BRAKE SWITCH P
e Check continuity between ASCD brake switch harness con-
nector terminais 1 and 2,

Condition Continuity
When brake pedal is depressed No
When brake pedal is released Yes

Check ASCD brake switch after adjusting brake pedal — refer
to BR section.

AT-223

@l
MA
EM
LG
EG
FE
cL
AT

TF

PD

AX

sU

BR

ST

RS

Br

HA

S

EL

1oX

953
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KEY INTERLOCK CABLE

Components

Components
. NAATOGS7

SEC. 349

Lock lever

Steering lock

Key interlock
cable

W

Adjust holder Slider

Red

<?'> Unlock
Lock

SAT352i

SAT3E3I

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.

After installing key interlock cable to control device, make

o
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
NAATO0IS

Unlock slider from adjuster holder and remove rod from cable.

AT-224



KEY INTERLOCK CABLE

Installation
Installation e G
1. Set key interlock cable to steering lock assembly and instali
lock plate. WA
2. Clamp cable to steering column and fix to control cable with
band.
Key interiock cable 3. Set selector lever to P position. EM
LG
SAT354]
S 4. Insert interlock rod into adjuster holder. EC
Key interlock rod é
FE
GL
M
Adjust holder
— ' . Install casing cap to bracket.
, _ ]M Casing cap 6. Move slider in order to fix adjuster holder to interlock rod.
~ 1 Key interiock rod | TE
@ ”_U .
‘3__-:’:6‘——- 7
— PD
g = AX
//\/ \-Bracket
SAT356) sU

BR

ST

RS

AT-225
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ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators

AN / Drain plug_
S5 O
= 207 sarasel

SN

AT fiuid temperature

SATQ74BA

Control Valve Assembly and Accumuiators

REMOVAL
1. Remove exhaust front tube.
2. Remove oil pan and gasket and drain ATF.

NAATOT00507

3. Remove A/T fluid temperature sensor if necessary.
4. HRemove oil strainer.

5. Remove control valve assembly by removing fixing bolts and
disconnecting harmess connector,

Bolt length and location

Bolt symbol € mm (in)aﬂ 2
A 33 (1.30)
B 45 (1.77)

6. Remove sclenoids and valves from valve body if necessary.
7. Bemove terminal cord assembly if necessary.

8. Remove accumulator A, B, C and D by applying compressed
air if necessary.

o Hold each piston with rag.
9. Reinstall any part removed.
e Always use new sealing parts.

AT-226



ON-VEHICLE SERVICE

Revolution Sensor Replacement

Revolution Sensor Replacement @l

— 4WD MODEL — o

1. Remove rear engine mounting member from side member A
while supporting A/T with transfer case with jack. Tighten rear
engine mounting member to the specified torque. Refer to EM
section (“ENGINE REMOVAL"}. EM
Lower A/T with transfer case as much as possible.

Remove revolution sensor from A/T.

Reinstall any part removed. LG
Always use new sealing parts.

=2 > 3
T /N
n A
\\' \\-I Rear engine mounting mer‘c—tfi‘:;
N N\
4WD model %\\\ \ SAT3801A

L IEN N

¢ Rear engine mounting member — 2WD MODEL — NAATO210502 &G
K e Remove revolution sensor from A/T.
N > \ ¢ Always use new sealing parts. EE
gi@' <Z7
\ p /f ( GL
&
v

SATEB1!
AT

&

Rear Oil Seal Replacement e
| . — 4WD MODEL — waarzsor TE
DY NGT 1. Remove transfer case from vehicle. Refer to TF section
: (“Removal’, “REMOVAL AND INSTALLATION").
2. Remove rear oil seal. PD
¢ Do not remove oil seal unless it is to be replaced.
3. Install rear oil seal.
e Apply ATF before installing. AKX
4. Reinstall any part removed.
SATO35E suU
[\ N Sipropeler shatt_ || Rear Qil Seal and Companion Flange Oil Seal
/ Replacement - -

Ty

\\\?\ Exhaust mounting
“ @bracket — 2WD MODEL — NAATO212501

WY, \\ NOTE: -

%
.
\\f N7 K
oS t}\\ Replace rear extension assembly as a single unit because it can-

e

7*'/ 2 = not be disassembled. .
\ = ‘Q\j\‘ 1. Remove propeller shaft. Refer to PD section (“Removal’, ge
h xhaust mounting “PROPELLER SHAFT").
S . 5@ 2. Remove exhaust mounting and mounting bracket.
Rear engine mounting member saTsaay| 3+ Disconnect revolution and speedometer sensor harness con- BT
nector.
Needle bearing _ 4. Support A/T assembly with a jack.
Parking gear Companion flange 5. Remove rear engine mounting member. Tighten rear engine A
mounting member to the specified torque. Refer to EM section
]r (“ENGINE REMOVAL™). 86
| 6. Remove rear extension assembly.
Al [ a. Remove parking gear and needle bearing.
s CAUTION: EL
i ( Insert your hand between rear extension and transmission
] \‘E'* case. Detach rear extension assembly while holding parking
H gear and needle bearing by hand. DX
SR8 7. Reinstall any part removed. 957

AT-227



958

ON-VEHICLE SERVICE

Rear Oif Seal and Companion Flange Oif Seal Replacement (Cont'd)

A/T control cable

SATOB3J

SATO788

SATE51J

Needle bearing

Parking gear CGompanian flange

SATS546J

e Always use new sealing parts.

Parking Components Inspection

- 4WD MODEL - NAATGZ213561
1. Remove propeller shaft. Refer to PD section (“Removal’,
“PROPELLER SHAFT").

2. Remove transfer case from vehicle. Refer to TF section
(“Removal”, “REMOVAL AND INSTALLATION”).

3. Remove A/T control cable bracket from transmission case.

NAATOZ213

Support A/T assembly with a jack.

Remove adapter case from transmission case.
Replace parking components if necessary.
Reinstali any part removed.

Always use new sealing parts.

* N O R

— 2WD MODEL —

NAATO213502

1. Remove propeller shaft from vehicle. Refer to PD section

(“Removal’, “PROPELLER SHAFT").
2. Support A/T assembly with a jack.

3. Remove rear engine mounting member. Tighten rear engine
mounting member to the specified torque. Refer to EM section
(“‘ENGINE REMOVAL").

4. Remove rear extension assembly.
a. Remove parking gear and needle bearing.

CAUTION:

Insert your hand between rear extension and transmission
case. Detach rear extension assemhly while holding parking
gear and needle bearing by hand.

5. Replace parking components if necessary.
6. Reinstall any part removed.
e Always use new sealing parts.

AT-228



ON-VEHICLE SERVICE

Park/Neutral Position Switch Adjustment

Park/Neutral Position Switch Adjustment &

1. Remove manual control linkage from manual shaft of A/T
assembly.

2. Set manual shaft of A/T assembly in “N” position. REA

3. Loosen PNP switch fixing bolts.

4. Insert pin into adjustment holes in both PNP switch and [EY

manual shaft of A/T assembly as near vertical as possible.

Reinstall any part removed.

6. Check continuity of PNP switch. Refer to “Components LG
tnspection”, AT-91.

o

EC

Manual Control Linkage Adjustment

NAATHOS
Move selector lever from “P” positicn to “1” position. You should be
able to feel the detents in each position. BB
If the detents cannot be felt or the pointer indicating the position is
improperly aligned, the linkage needs adjustment.
1. Place selector lever in “P” position. CL
2. Loosen lock nuts.

M

Sunary

SAT361I

AT
3. Tighten turn buckle until aligns with inner cable, pulling selec- .
tor lever toward “R” position side without pushing button.

4. Back off turn buckle 1 turn and tighten lock nuts to the speci- TF
fied torque.
Lock nut:
@: 4.4 - 5.9 N.m (0.45 - 0.60 kg-m, 39.1 - 52.1 inb) P
5. Move selector lever from “P” position to “1” position. Make sure
that selector lever can move smoothly. AX

“P" position

buckle

SAT032G S

RS
BT
HA
$C
EL
B¢

AT-229 959
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REMOVAL AND INSTALLATION

Removal

Removal

NAATOZ14

Exhaust front tube
W J’ Rt At -\

/ ‘,a ., / From propeller shaft

4WD model

SAT362IA

CAUTION:
When removing the A/T assembly from engine, first remove
the crankshaft position sensor (OBD) from the A/T assembly
: upper side.

@f gauge Be careful not to damage sensor edge.

— 4WD MODEL —

Remove hattery negative terminal.

Remove exhaust front and rear tubes.

Remove fluid charging pipe from A/T assembly.

Remave oil cooler pipe from A/T assembly.
Plug up openings such as the fluid charging pipe hole, etc.
Remove propeller shaft. Refer to PD section (“Removal’,
“PROPELLER SHAFT").

yraes . Remove transfer control linkage from transfer. Refer to TF
9.1 - 51.2) section (“Removal” — “REMOVAL AND INSTALLATION"}.

Insert plug into rear oil seal after removing rear propeller

2WD, 4WD model

Engine bracket

NAATO214507

S hwn =

B
o
o

~J

seal.
8. Remove A/T control cable from A/T assembly.

) : Nem Gg-m ol g pisconnect AT and speedometer sensor hamess connectors.
SAT532JA

10. Remove starter motor.
@2 - Tightening torque:
r [0 : 41 - 52 N-m (4.2 - 5.3 kg-m, 30 - 38 ft-Ib)

11. Remove gusset and rear plate cover securing engine to A/T
assembly.
12. Remove bolts securing torque converter to drive plate.

e Remove the bolts by turning crankshatt.

°
/% AT fluid charging shaft
. pipe . .
L e Be careful not to damage spline, sleeve yoke and rear oil

SAT800C

AT-230



REMOVAL AND INSTALLATION

Removal (Cont'd)

SATE01C

. Dynamic damper location

Do not attatch lifting cable to

or place supporting fixture

under companion flange(shaded area)
when [ifting/lowering A/T.

Companion flange
Rear engine mounting

SAT553)

= Propeller shaft \\
~NPALe
Exhaust mounting

SATO77H

13.
14.

Support A/T and transfer assembly with a jack.

Remove rear engine mounting member from body and A/T
assembly. Tighten rear engine mounting member to the speci-

fied torque. Refer to EM section ("ENGINE REMOVAL").

@l
(A
EM
LG

EC

MT

Su
BA
8T
RS
BT

HA

15. Remove bolts securing A/T assembly to engine.

e Secure torgque converter to prevent it from dropping.

e Secure A/T assembly to a jack.

16. Lower A/T assembly with transfer.

-— 2WD MODEL —

NAATO214502

CAUTION:

¢ Do not attach !ifting cable to or place supportipg fixtt!re EE
under companion flange at rear of A/T (shown in the fig-
ure at left) when lifting/lowering A/T.

e Be sure to attach lifting cable to rear engine mounting or [,
dynamic damper location when lifting/fowering A/T.

1. Remove battery negative terminal.

2. Remove exhaust front and rear tubes.

3. Remove fluid charging pipe from A/T assembly.

4. Remove cil cooler pipe from A/T assembly.

5. Plug up openings such as the fluid charging pipe hole, etc.

6. Remove propeiler shaft. Refer to PD section {*Removal’,
“PROPELLER SHAFT").

7. Remove A/T control cable from A/T assembly.

8. Disconnect A/T and speedometer sensor harness connectors.

9. Remove starter motor.

Tightening torque:
[O]: 41 - 52 N-m (4.2 - 5.3 kg-m, 30 - 38 ft-lb)

10. Remove gusset and rear plate cover securing engine to A/T
assembly.

11. Remove bolts securing torque converter to drive plate.

e Remove the bolts by turning crankshaft.

12. Support A/T assembly with a jack.

13. Remove rear engine mounting member from body and A/T
assembly. Tighten rear engine mounting member to the speci-
fied torque. Refer to EM section (“ENGINE REMOVAL").

14. Remove bolts securing A/T assembly to engine.

15. Pull A/T assembly backwards.

e Secure torque converter to prevent it from dropping.

e Secure A/T assembly to a jack.

16. Lower A/T assembly.

Installation

NAATOTO7
¢ Drive plate runout

Maximum allowable runout:

Refer to EM section (“Inspection”, “CYLINDER

BLOCK").

If this runout is out of specification, replace drive plate with ring

gear.

AT-231

EL
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REMOVAL AND INSTALLATION

Instaflation (Cont'd)

e When connecting torque converter to transmission, measure

A distance “A” to be certain that they are correctly assembled.
Distance “A”:

26.0 mm (1.024 in) or more

\\\\U ﬁa n/J’)a%f
Straightedge
e th.,ff P
v Distance “A" '~y
4 ' '<"~

e Install converter to drive plate.

e After converter is installed to drive plate, rotate crankshaft
several turns and check to be sure that transmission
rotates freely without binding.

e Tighten bolts securing transmission.

@ : A/T to engine
® : Engine (gusset} O Bolt No Tightening torque Bolt length “¢”
to AT :g . N-m {kg-m, ft-Ib} mm (in)
1 1 39 - 49 (4.0 - 5.0, 29 - 36) 47.5 (1.870)
0 2 39-49%(4.0-5.0, 29 - 36) 58.0 {2.283}
3 29-39(3.0-4.0,22-29} 25.0 (0.984)
Gusset to engine 29-39(3.0-4.0,22-29) 20.0 (0.787)

aatssad| @ Reinstall any pant removed.

e Check fluid level in transmission.

e Move selector lever through all positions to be sure that trans-
mission operates correctly.
With parking brake applied, rotate engine at idling. Move selec-
tor lever through “N” to “D”, to “2", to “1” and to “R" positions.
A slight shock should be felt by hand gripping selector each
time transmission is shifted.

e Perform road test. Refer to “ROAD TEST”, AT-59.

SATE3B8A

%02 AT-232



REMOVAL AND INSTALLATION

installation (Cont'd)
AIR BREATHER HOSE NAATO 107501 @l

4WD model

MA

EM

LG

EC

[C] 39 - 49 Nom
(4.0 - 5.0 kg-m, 29 - 36 fi-Ib)

A/T assembly
SATS72]

2WD model

Air breather tube

(B39 - 43 Nem

{4.0 - 5.0 kg-m, 29 - 36 ﬂ-lb)\y -
. N%NT fluid charging pipe @T
| \ [%S

BT

§%

HA

\/\}J/\-‘ e %;jmer hose §©

SAT573J
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OVERHAUL

Control pistan

: AV
®: Apply pstroleum jelly. /‘ﬂ
% : Select with proper thickness. Rotor /\ Pivot pin
Oil pump housing oil seal 8 o @ Cam ring
F

Components
Components
SEC. 311-313-315
FJ : Nem {kg-m, ft-Ib} _ i Spring seat
: Apply recommended sealant Side 593'@ . _
{Genuine anaerobic liquid gasket, Side seal ® Cam ring return sprin
Three Bond TB1215, Locktite Pivot pin \\ e
Part No. 51813 or equivalent), Ty s&/\' / '
CATEY: Apply ATF. l

O-ring
(O] 74 - 76 O-ring €3 GTD D=

riction ‘ring @
(7.5 - 7.8, 54 - 56) \\/

\Vane 7
-~
Vane ring

- Qil pump housing

Q-rifig Q@

/Hetaining plate ¥
Oil seal €34 GTE

-
Qil pump cover D-ring Q Needle bearing ®

bearing race % EFAE)
Needle bearing B (P) e

Brake band/
v AR !
! ).\ Bearing ra‘ce®

Front sun ggar

Needle bearing EFA(F)
lutch hub
High clutch hub” Overrun clutd

L Needle bearing
Needle bearing IEFR(B) =@
Bearing raceBFA(P)

Retaining/;/:aiate *

{4.5 - 6.0,
33 - 43)

Cil gump cover washer *®

High ctutch a;sembly
-

e

Thrust washer

Needle bearing IETH (P) 2P
L. D-ring @ Snap ring
~D-ring Q End bearing

Front internal gear

td one-way clutch
{With rear planetary carrier) Forwa Y

Qutput shaft front snap ring@ End bearing
! Snap ring
Bearing race@

Rear sun gear

Forward clutch hub
Thrust washer EFB(P)

Needle bearing ® Rear internal gear

Front planetary carrier

MAATO 108

SAT147JA

964 AT-234



OVERHAUL

Components (Cont'd)

Gl

SEC. 311-315-317
4WD model

m : Nem {kg-m, in-Ib)

" D-ring .@ M[Q
[ : N-m (kg-m, ft-Ib) Oil seal €3 X
CATE> : Apply ATF. ’,
= ® 1 Apply petroleum jelly. _ ! =i
% : Select with proper thickness. /
% : Adjustment is required. Retaining plate ‘
| D-ring €73 > LG
/ Oil seal €19 GIE>
e EC
Owverrun clutch assembly
-
Retaining plate % :;nc:;rornai: o e E&
~
Seal ring
P =@
CL

l— 21 - 26 (2.1 - 2.7, 15 - 20
2! ¢ Y T

P57
¢ (©.5 - 0.7,
I 43 - B1}
AT

Snap ring
Needle bearing BFrf -

- Snap ring
_/ Side plate

Low one—wﬁ clutch I (B) T
e Shap ring Q\
Qil seal Neadle N}
bearing@ /
Q \ Terminal cord assembly &
#_Manual shaft %
[

PNP switch

Forward cluich assembly 7 /3@@
P ﬁ
Aetaining platey, @
/ Low & reverse
brake assembly

/evolution sensor / © rmg@
: TF
-~ Parking pawl companents Rear oil seal
S &
; PD

Parking rod 24 - 29 A\ b
Ol seal @./ 2 (2.4 - 3.0, 17 - 22) : Adapter case
3 o Lo A
’ / @ Parking actuator PJ 20 - 25
W o (2.0 - 2.5, 14 - 18)
A Transmission ~ Qutput shaft rear snap ring@ S
{0.4 - 0.6, 35 - 52)
Detent spring Parking gear
949 @

Manual
49 - 51 anual plate Needie bearing

(4.1 - 5.2, 30 - 38)

Anchor end bo!t@ﬁ Output shaft ST
S ‘ -0 )
D-rin F—8
?8- ?Accumulator > '_;,.';, Accumulator R@
I— Servo I// p f
assembl LN
Y g 28 o &P 7 -2 07 - 09, 61 - 78)
O-ring Q% 57 STEINS BT
[HA
7-9{0.7-059, 61 - 78)
Washer
Drain piug[0) 29 . 39 (3.0 - 4.0, 22 - 29) 86
Oil cooler tube bracket
£ 7-09(07- 09, 61-78)
(1.0 - 1.2, 87 - 104) EL
SAT7521B
1D
965
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Components (Cont'd)

SEC. 311315317

2WD model
: Nem (kg-m, in-Ib} .
[O0 : N-m (kg-m, ftIb) oil sealQﬁ D-rlng@
CATE> 1 Apply ATF. /’
= ® : Apply petroleum jelly, @ !
J : Select with proper thickness.
Yr : Adjustment is required. W/‘ I(

Retaining plate 4

) D-ring @
Qil seal
P D@
e
Overrun clutch assembly o

-
Low one-way clutch

\) ‘ ’ - inner race @
: Seal ri _za
) - ea rlnge- ®';L‘ @/ ‘
e .
Forward alutch assembly ’3@@' I@? /
7 {é) ,

Retaining plate ¥ -

-

g L[ET.I 21 - 26 (2.1 - 2.7, 15 - 20)
Snap ring ’

/_/’ Retaining pla1ey
=
Needle bearing - (B)
,-fSr’!‘ap ring

,/Side plate P Low & reverse
T - L - brake assembl
Low one-way clutch B (P) { AL} // e Y
s

Qil seal” g . _ P Parking pawl ccmponents
nap ring ) - 24 - 29 ~
Needle & % // (2.4 - 3.0, 17 - 22)

-

Rear extension
Terminal cord assembly ¥ Revolution sensor

"~ Manual shaft o S
PNP switch '//—Parking rod . .
0il seal Q /-/ Parking actuator ‘

®s5-7

2.5 - 3. S 20 - 25 (05 - 07,
©.25 - 0.00, RS Ty -~ (0-25, /| 43-6D
L 217 - 347) f > Transmission " 14 - 18) -
~ Spacer—" ¥ ’
a-6 Sp j 0-ring €3 AT
(c.4 - 0.6, 35 - 52) Parking gear
Detenl spring i Speedomster
[ 40 - 51M?nual plate - Needle bearing pinion assembly
(4.1 - 5.2, 30 - 38)-—" =
Anchor end bol18j‘g/-""' - -l O-ringa
— Lt Qe k plat
D-ring §29 GBTE> - O-ring 73 G Lock plate
D_ H - e
rln? @ Accumulator 3.7 - 5.0
N e
- Servo L/ - o - 43
assembly 3.0 - 44.3)
01ng €3 D>~ 2
D-ring@‘%
7 -9 (07 - 0.9, 61 - 78)
Gasket 8—@ Washer
@‘\@ Drain plug[0] 29 - 39 (3.0 - 4.0, 22 - 29)
&{/ - Oil cooler tube bracket
-i@] 10 - 12 €@ 7-907-09 61-78)
{1.0 - 1.2, 87 - 105)
SATS52.)
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OVERHAUL

Qif Channel

Oil Channel |

1 = 2 accumulator drain MA
3 -+ 4 & N - R accumulator sheoulder pressure 1 — 2 accumulator back pressure
3 - 4 & N —» R accumulator back pressure E 2 - 3 accumulator back pressure
EM

Servo 2nd apply chamber pressure ———N — D accumulator back pressure

Servo 3rd release chamber pressure | ——2 - 3 accumulator shoulder pressure

LG

Oil pump feedback pressure "L—N -» D accumulator shoulder pressure

Servo 4th apply chamber pressure J\Law & reverse brake pressure

EC

Qil pump discharge pressure

Front lubricating hole

High-clutch pressure

Torque converter pressure (lock-up released)
Reverse clutch pressure

Torque converter pressure (lock-up applied)

Overrun clutch pressure

Forward clutch pressure

| ¥ Accumulator back and
: shoulder pressure are shown below.
1

Back pressure  Shoulder pressure
t

QOil pump suction hole | @&.
: Accumulator ~
piston

M

High-clutch pressure Torque converter pressure {lock-up released)
] Front |L.IbI'ICEltlrlg hole Reverse clutch pressure
Qil pump discharge hele
——— . Torque converier pressure
- _;“‘ l (lock-up applied)
e ={ Oil pump feedback pressure
0

il pump suction hole

pressure

Qil pump discharge hole -
ﬂ Front lubricating hole/:f Oil pump suction hola-

High-clutch pressure Torque converter @&X

Torque converter pressure pressure
{lock-up released) {lock-up applied)
F d Reverse clutch pressure
Overrun clutch pressure orward clutch pressure P SU

BR

ST

\———= —
I — NN
S

N Ir_”f N __A:ﬂjl_,’@_l \

S AS

~

A i O (] —
Qil cooler tube (IN} hole 0il cooler tube {OUT)
and rear |ubricating hole
Forward clutch pressure Serve 3rd chamber pressure 3 > 4 & N - R accumuiator back pressure 8C

Servo 4th apply chamber pressure
Servo 2nd apply
chamber pressure EL

SAT185B H@X
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OVERHAUL

Locations of Needle Bearings, Thrust Washers and Snap Rings

ings, Thrust Washers

Locations of Needle Bear

and Snap Rings

NAATOMIO

(s1e°2) ggg
apis lea
(51e°2) 98¢ { ol ! @
apis leay
(ur) wiw laquinu W
lajswep Jang way) Huoi4
Juoi4 @
ssoel Buneaq 1o Jsjswelp souul
uoneon| (yoeiq) | Jaquinu
aoe) Buuesg way

sBupeeq acaid-auo jo uoneeisy

(60°2) €5 [@)
{25°¢) ¥9 @
{20°€) B2 )
(2e2) 88 .
{20€) 82
(602) £% ¢
(20€) 82 |
{(80°2) ec
(sgy) 11
(U ww laquinu
glawelp Ising way|
sfiuueag apesu jo Jslewelp 19IN0

Fay

SIUM
#elg

LLITH
10|09 ._0“_@::

S18USBM 3SNJYL

{z2'9) 2'65} 03]
(65°5) 0°2F) (9)
(91°9) 95| (b)
{z§s) L'ovl (£)
(y€°9) 0'151 ()
(i) wwr lequinu
lalaweip 1310 way|

sBuls deus jo re1ewelp 19O

SAT1404
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DISASSEMBLY

1. Drain ATF through drain plug. @l
2. Remove torque converter by holding it firméy and turning while
pulling straight out.
MA
=
LG
SATO18B;
EG

3. Check torque converter one-way clutch.

KV31102100
{J37065) (Rotate) a. Insert Tool into spline of one-way clutch inner race.
Wire {Hold) b. Hook bearing support unitized with one-way clutch outer race sz

with suitable wire.
¢. Check that one-way clutch inner race rotates only clockwise

with Tool while holding bearing support with wire. L

MT

SATS521G AT

4, Remove PNP switch from transmission case.

@. \(‘ TF

2 PD

e 2 J‘ M
NPNP switch ™

"
SATO21BB SU

5. Remove oil pan.
e Always place oil pan straight down so that foreign particles BR
inside will not move.

B

SAT754

6. Place transmission into Tool with the control valve facing up.

A

§G

EL

STO7870000 =
(J37068)

SAT522G

969
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DISASSEMBLY

SAT171B

-

(2]

enser

T fluid temperature

ade tip of

Connectors

SAT008B

Screen

Screen

SAT009B

7. Check foreign materials in oil pan to help determine cause of
malifunction. If the fluid is very dark, smells bumed, or contains
foreign particles, 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.

e If frictional material is detected, replace radiator after
repair of A/T. Refer to LC section {“Radiator”, “ENGINE
COOLING SYSTEM”).

8. Remove torque converter clutch solenoid valve and A/T fluid
temperature sensor connectors.

e Be careful not to damage connector.

9. Remove oil strainer.

a. Remove oil strainer from control valve assembly.
Then remove O-ring from oil strainer.

b. Check oil strainer screen for damage.

10. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then remove
terminal clips.

AT-240



DISASSEMBLY

b. Remove bolts A and B, and remove control valve assembly @]

Front from transmission.

Tube bracket — 4 Tube bre{cket Bolt symbol Length mm {in) MA
® @ | ® @,é) A 33 (1.30)
B 45 (1.77) E|
LG
EC
| PR -®
,ﬁg‘\ i) ) N &
ol R NG o|
K ol l;“ X‘ .
Sl e @JJ ® 6l
e
|; BoEBEA® WIT

’;‘lell

SAT353B

¢. Remove solenoid connector.
¢ Be careful not to damage connector,

T

PD

d. Remove manual valve frorm control valve assembly.

11. Remove terminal cord assembly from transmission case while
pushing on stopper. HA

e Be careful not to damage cord.

e Do not remove terminal cord assembly unless it is dam-
aged. SG

EL

)

SAT1288

AT-241 97
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DISASSEMBLY

SATOD0A]

SATBI5A

’ $T25850000

(J25721-A}
SAT027B)

SAT1088

1

2. Remove converter housing from transmission case.
Be careful not to scratch converter housing.

13. Remove O-ring from input shaft.

14, Remove oil pump assembly.

a.

Attach Tool to oil pump assembly and extract it evenly from
transmission case.

Remove O-ring from oil pump assembly.
Remove traces of sealant from oil pump housing.
Be careful not to scratch pump housing.

Remove needle bearing and thrust washer from oil pump
assembly.

AT-242



DISASSEMBLY

15. Remove input shaft and oil pump gasket. &
A
[EM

LG

SATOBBA

EC

16. Remove brake band and band strut.
a. Loosen lock nut and remove band servo anchor end pin from
fransmission case. BB

GL

MT

SAT029B|

AT
b. Remove brake band and band strut from transmission case. .

TF

PD

AX

SATHE5A SU

c. Hold brake band in a circular shape with clip.

BR

ST

RS

BY

17. Remove front side clutch and gear components.
a. Remove clutch pack (reverse ciutch, high cluich and front sun  [RA4
gear) from transmission case,

SAT0308

AT-243
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DISASSEMBLY

TTSATO31B

Oil groove

SATI74A

Neadle bearing
Parking gear Companion flange

SAT5H46J

b. Remove front bearing race from clutch pack.
¢. Remove rear bearing race from cluich pack.

d. Remove front planetary carrier from transmission case.

e. Remove front needle bearing from front planetary carrier.
f. Remove rear bearing from front planetary carrier.

d. Remove rear sun gear from transmission case.

18. Remove rear extension assembly (2WD model only).

a. Remove rear extension assembly.

b. Remove parking gear and needle bearing.

CAUTION:

Insert your hand between rear extension and transmission
case. Detach rear extension assembly while holding parking
gear and needle bearing by hand.

¢. Remove rear extension gasket.
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DISASSEMBLY

19. Remove adapter case (4WD model only). @l

a. Remove adapter case from transmission case.

b. Remove adapter case gasket from transmission case. MA
El
LC

SAT755I

c. Remove oil seal from adapter case. EG

e Be careful not to scratch adapter case.

o Do not remove oil seal unless it is to be replaced. EE
eL
T

SAT756I

AT
20. Remove revolution sensor from rear extension or adapter .

case. :
a. Remove O-ring from revolution sensor. TF
PD
AX
SAT556. suU
21. Remove output shaft and parking gear (4WD model only).
a. HRemove rear snap ring from output shaft. BR
ST
RS
//l/ SAT960A BT
T == b. Slowly push output shaft ali the way forward.
A e Do not use excessive force. : A
\//q / ] /‘& c. Remove snap ring from output shaft. T
N7 i
h % Pliers location
EL
([B24
SATOIETA
975
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DISASSEMBLY

SOV =

)

5
LT

SAT110B

SATIiIB

d. Remove output shaft and parking gear as a unit from transmis-
sion case.
e. Remove parking gear from output shaft.

f. Remove needle bearing frorn transmission case.

22. Remove rear side clutch and gear components.

a. Remove front internal gear.

b. Remove bearing race from front internal gear.

¢. Remove needle bearing from rear internal gear.
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DISASSEMBLY

d. Remove rear internal gear, forward cluich hub and overrun @
clutch hub as a set from transmission case.

MA

EM

LC

EC

e. Remove needle bearing from overrun clutch hub.
f. Remove overrun clutch hub from rear internal gear and for-
ward clutch hub. EE

GL

M

SAT148G AT
g. Remove thrust washer from overrun clutch hub.

TF
PD

AX

SAT036B] SM

h. Remove forward clutch assembly from transmission case.

BRR
ST

RS

BT

SATO37B

23. Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case. A

SG
EL

(o2

SAT038B
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DISASSEMBLY

SATO40BA
Front
(2 - 3) =
Accumulator (3> 4 N->R)
piston Accumulator
piston (D)
(N> D) -2
Accumulator Accumulator
piston (&) piston (€)
SAT523GA

SAT041B

1 /— Manual plate
etaining pin

R )
| \j? j:’:u:r:'m
= #
Lock rE_u_-_L - L [m ( [
1l

d Transmission case

SAT042B

b. Apply compressed air to oil hole until band servo piston comes
out of transmission case.

e Hold piston with a rag and gradually direct air to oil hole.

¢. Remove return springs.

d. Remove springs from accumulator pistons B, C and D.
e. Apply compressed air to each oil hole until piston comes out.
e Hold piston with a rag and gradually direct air to oil hole.

|dentification of accumulator pistons A B C D

Identification of il holes a b c d

f. Remove O-ring from each piston.

24. Remove manual shaft components, if necessary.

a. Hold width across flats of manual shaft (outside the transmis-
sion case) and remove lock nut from shaft.

b. Remove retaining pin from transmission case.
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DISASSEMBLY

c. While pushing detent spring down, remove manual plate and g
parking rod from transmission case.
A
EM

LG

EC

d. Remove manual shaft from transmission case.

FE

CL

M7

AT
e. Remove spacer and detent spring from transmission case. -

TF

PD

f. Remove oil seal from transmission case.

SATO44B
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REPAIR FOR COMPONENT PARTS

Qif Pump
Oil Pump
COMPONENTS
NAATDI12
SEC. 313 “ [O] : Nem (kg-m, ft-Ib)
Control piston Side seal ® - Apply ATF.
Oil seal €3 GID Pivot pin Side seal EA(E EER(P : Apply petroleum jelly.
D-ringQ

Qil pump housing
Friction ring ®

Oil pump cover assembly
[ 16-21
E (1.6 - 2.1, 12 - 18)

Reverse clutch

seal ring Q ERA P

High clutch seal ring

Cam ring spring

Vane Spring seat Pivot pin 0@
Rotor Gam ring SATEBASAB
DISASSEMBLY —
1. Loosen bolts in numerical order and remove oil pump cover.
SATB48A

2. Remove rotor, vane tings and vanes.

e Inscribe a mark on back of rotor for identification of fore-
aft direction when reassembling rotor. Then remove rotor.

3. While pushing on cam ring remove pivot pin.
e Be careful not to scratch cil pump housing.

SATB51A

AT-250



REPAIR FOR COMPONENT PARTS

Qil Pump (Cont'd)

4. While holding cam ring and spring lift out cam ring spring. @l

e Be careful not to damage oil pump housing.

e Hold cam ring spring to prevent it from jumping. MA
EM
LG

SATHE52A

5. Remove cam ring and cam ring spting from oil pump housing. EC
FlE
GL
T

SATES3A

AT
6. Remove pivot pin from control piston and remove control pis- .
ton assembly.
TF

PD

AX

SATE54A s

7. Remove oil seal from oil pump housing.
e Be careful not to scratch oil pump housing. ER

ST

RS

BT

SATE55A

INSPECTION raarorne
Oil Pump Cover, Rotor, Vanes, Control Piston, Side FIA
Seals, Cam Ring and Friction Ring I

o Check for wear or damage. S6

EL

(234

SATE56A

AT-251 %1
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Qil Pump (Cont'd}

REPAIR FOR COMPONENT PARTS

Dial indicator

Straight edge

=

Conirol
piston
Camn ring

Vane

Qil pump
Rotor housing

{J26082)

SATES7A
Clearance [
/ Seal ring
7
F—
SATESBA
ST33200000

SATO81E

SATEE0A

Side Clearances
. . NAATOT14502
e Measure side clearances between end of oil pump housing
and cam ring, rotor, vanes and control piston. Measure in at
least four places along their circumferences. Maximum mea-
sured values should be within specified positions.

e Before measurement, check that friction rings, O-ring,
control piston side seais and cam ring spring are
removed.

Standard clearance (Cam ring, rotor, vanes and control
piston):
Refer to SDS, AT-313.

e If not within standard clearance, replace oil pump assembly
except oil pump cover assembly.

Seal Ring Clearance P
e Measure clearance between seal ring and ring groove.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm (0.0098 in)
e If not within wear limit, replace oil pump cover assembly.

ASSEMBLY o
1. Drive ¢il seal into oil pump housing.
Apply ATF to outer periphery and lip surface.

2. Install cam ring in oil pump housing by the following

a. Install side seal on control piston.

e Pay attention to its direction — Black surface goes toward
control piston.

e Apply petroleum jelly to side seal.

b. Install control piston on oil pump.

¢. Install O-ring and friction ring on cam ring.
e Apply petroleum jelly to O-ring.
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REPAIR FOR COMPONENT PARTS

Oil Pump (Cont'd)

SATE51A

Small dia.
seal rings __

ERE
Large dia.
seal rings

R

SATE63A)

Assemble cam ring, cam ring spring and spring seat. Instail
spring by pushing it against pump housing.

While pushing on cam ring install pivot pin.

Install rotor, vanes and vane rings.
Pay attention to direction of rotor.

Install oil pump housing and ofl pump cover.

Wrap masking tape around splines of oil pump cover assem-
bly to protect seal. Position oil pump cover assembly in oil
pump housing assembly, then remove masking tape.

Tighien bolts in a criss-cross pattern,

Install new seal rings carefully after packing ring grooves with
petroleum jelly. Press rings down into jelly to a close fit.

Seal rings come in two different diameters. Check fit care-
fully in each groove.
Small dia. seal ring:
No mark
Large dia. seal ring:
Yellow mark in area shown by arrow

Do not spread gap of seal ring excessively while install-
ing. It may deform ring.

AT-253
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R

LG

EC

[FE

GL

M

SG

EL
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

Control Valve Assembly

COMPONENTS
NAATO116
SEC. 317
Torque converter clutch solenoid valve
10 - 13

(1.0 - 1.3, 87 - 113)

AST fiuid temperature sens

Harness clip

Lower body

Orifice check spring

Qrifice check valve

@
% Reamer bolt

Separator plate Q

Support plates

Steel ball

———— Upper body

3-unit solenocid assembly
{overrun clutch solenoid valve and
shift solencid valves A and B}

) : Nem (kg-m, in-lb)

SATE34.)
984
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REPAIR FOR COMPONENT PARTS

Conirol Valve Assembly (Cont'd)

SAT194B

SATE67A

oy ’hj\@Us‘t@

Shift solenoid valve A | =
 solenoid valve 4, |

Overrun clutch
solenoid valve

o

gﬁO

SATO43G

SATE70A

DISASSEMBLY

e.

f.

Remove solenoids.

NAATOHI? ©U

Remove torgue converter clutch solenoid valve and side plate MIA

from lower body.
Remove Q-ring from solenoid.

Remove line pressure solenoid valve from upper body.

Remove O-ring from solenoid.

Remove 3-unit solenoid assembly from upper body.

Remove O-rings from solenocids.

Disassemble upper and lower bodies.

=M
LG
EC
FE
GL
MT

=

PD

Place upper body facedown, and remove bolts, reamer bolts BR

and support plates.

Remove lower body, separator plate as a unit from upper body.
Be careful not to drop pilot filter, orifice check valve, §Y

spring and steel balls.

Place lower body facedown, and remove separator plate.
Remove pilot filter, orifice check valve and orifice check spring. [HA

AT-255
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Control Valve Assembly {Cont'd)

REPAIR FOR COMPONENT PARTS

SATE72A

SATB73A

Tube
connector

Tube brackel

03 100 o$h,os 59
eQ

= o0

SATE75A

e. Check to see that steel balls are properly positioned in upper
body. Then remove them from upper body.

INSPECTION nrons
Lower and Upper Bodies T

e Check to see that there are pins and retainer plates in lower
body.

e Check to see that there are pins and retainer plates in upper
body.
e Be careful not to lose these parts.

e Check to make sure that oil circuits are clean and free from
damage.
e Check tube brackets and tube connectors for damage.

Separator Plate P
e Make sure that separator plate is free of damage and not
deformed and oil holes are clean.
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REPAIR FOR COMPONENT PARTS

Contro! Valve Assembly (Cont'd)}

Pilot Filter @l
- . NAATO118563
e Check to make sure that filter is not clogged or damaged.

MA
=
LG
SATG7BA
Torque converter Torque Converter Clutch Solenoid Valve Torscad EG
cluteh solencid valve e Check that filter is not clogged or damaged.
e Measure resistance. Refer to “Component Inspection”, AT-131. 52
Line Pressure Solenoid Valve I
e Check that filter is not clogged or damaged. CL
e Measure resistance. Refer to “Component inspection”, AT-131.
[T

Line pressure
solenoid valve

AT
3-Unit Sotenoid Assembly (Overrun Clutch Solenoid .
Valve and Shift Solenoid Valves A and B) p—

e Measure resistance of each solencid. Refer to “Component 1T
Inspection”, AT-131.
FD
AX
5AT0958 §U
A/T Fluid Temperature Sensor and Switch o
e Measure resistance. Refer to “Component Inspection”, AT-96 gg
and AT-218.
AT fluid temperature §7

sensor

N RS

AST fluid temperature

itch

swie SATOUGBA T

ASSEMBLY warors
1. Install upper and lower bodies. [FIA

a. Place oil circuit of upper body face up. Install steel balls in their
proper positions. se
EL
DX

SATE71A)

987
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont'd)

Reamer bolt

b. Install reamer bolts from bottom of upper body.
{tong)

-1
B o
oo
Y-}
L 9% &
C]
S fplat”
o 02 e =]
«sg =8 e Do
o “ﬂon Bo "o ,0
.

Reamer bolt {short)

SATEB1A
c. Place oil circuit of lower body face up. Install orifice check
spring, orifice check valve and pilot filter.
SATE82A
N d. Install lower separator plate on lower body.
Orifice check valve

Support plate

e. Install and temporarily tighten support plates, A/T fluid tem-
perature sensor and tube brackets.

f. Temporarily assemble lower and upper bodies, using reamer
bolt as a guide.

e Be careful not to dislocate or drop steel balls, orifice
check spring, orifice check valve and pilot filter.

SAT198B
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REPAIR FOR COMPONENT PARTS

Controf Valve Assembly (Cont'd)

g. Install and temporarily tighten bolts and tube brackets in their @]
proper locations.

Bolt length and location:

MA

Bolt symbol a b c d
Bolt length mm (in} | 70 (2.76) 50 (1.97) 33 (1.30) 27 (1.08) EM

LG

2. Install solenoids. EC
a. Attach O-ring and install torque converter clutch solenoid valve

and side plates onto lower body. EE

GL

AT

AT
b. Attach O-rings and install 3-unit solenoids assembly onto .

upper body.
¢. Attach O-ring and install line pressure solenoid valve onto TR
upper body.
3. Tighten all bolts.
9 B

AX

Line pressure

: solenoid valve
solenoid valve SAT150G SU

Qverrun clutch

BR

ST

989
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REPAIR FOR COMPONENT PARTS

Controf Valve Upper Body

Control Valve Upper Body

COMPONENTS

NAATO120
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Numbers preceding valve springs correspond with those shown in SDS on page AT-310.

Apply ATF to all components before their installation.
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REPAIR FOR COMPONENT PARTS

Control Yalve Upper Body (Cont'd)}

DISASSEMBLY oz Gl
1. Remove valves at parallel pins.
Do not use a magnetic hand.
* 9 A
EM
LG
SATB34A
a. Use a wire paper clip to push out paralle! pins. EC
FE
CL
M

AT
b. Remove parallel pins while pressing their corresponding plugs .

and sleeves.
e Remove plug slowly to prevent internal parts from jump- TF
ing out.
NFLL ED)
Paraliel pin
Q P
AX
S
c. Place mating surface of valve facedown, and remove internal
parts. R
e If a valve is hard to remove, place valve body facedown
and lightly tap it with a soft hammer.
e Be careful not to drop or damage valves and sleeves. 8T
RS
Soft hammer
SATB24A T
2. Remove valves at retainer plates.
a. Pry out retainer plate with wire paper clip. [
SC
EL
Retainer plate H@X
SATB25A
991
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Control Vaive Upper Body (Cont'd)

REPAIR FOR COMPONENT PARTS

D : Quter diameter

¢ : Free length

SATB29A

SAT830A

b. Remove retainer plates while holding spring.

¢. Place mating surface of valve facedown, and remove internal
parts.

e M a valve is hard to remove, lightly tap valve body with a
soft hammer.

e Be careful not to drop or damage valves, sleeves, etc.

e 4-2 sequence valve and relay valve are located far back in
upper body. If they are hard to remove, carefully push them out
using stiff wire.

e Be careful not to scratch sliding surface of valve with wire.

INSPECTION -

Va|Ve Springs NAATO122501
e Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.

Inspection standard:
Refer to SDS, AT-310.
e Replace valve springs if deformed or fatigued.

Control Valves
e Check sliding surfaces of valves, sleeves and plugs.

NAATG122502

ASSEMBLY ronzs
1. Lubricate the control valve body and all valves with ATF. install
control valves by sliding them carefully into their bores.

e Be careful not to scratch or damage valve body.

AT-262



REPAIR FOR COMPONENT PARTS

Control Vaive Upper Body (Cont'd)

B
Tﬁ]’?’
“':_,‘\(“’3_,
T NS SAT831A

/

i
Lightly push sleeve
in while turning it.

i Center plug

« Vinyl tapl-é iil_.s_pool bore
) SAT832A

SATB33A

e Wrap a small screwdriver with vinyl tape and use it to insertthe |

valves into proper position.

Pressure regulator valve

e If pressure regulator plug is not centered properly, sleeve can-
not be inserted into bore in upper body. If this happens, use
vinyl tape wrapped screwdriver to center sleeve until it can be

inserted.

e Turn sleeve slightly while installing.

Accumulator control plug

e Align protrusion of accumulator control sleeve with notch in

plug.

e Align parallel pin groove in plug with parallel pin, and install

accumulator control valve.

2. Install parallel pins and retainer plates.

e While pushing plug, install parailel pin.

AT-263

MA
EM
LG
EC
FE
GL
(V)

TF

PD

AX

sU

BR

ST

RS

RA

SG

EL
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont'd)

SATB3I6A

4-2 sequence valve and relay valve

e Push 4-2 sequence valve and relay valve with wire wrappeq in
vinyl tape to prevent scratching valve body. Install parallel pins.

e Insert retainer plate while pushing spring.

AT-264



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

!

@
WA
EM
LG
EG

® 3 %

BY
[HA
SC

@F
s

NAATO124
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By
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Control Valve Lower Body

Apoq JamoT)

A1E 038

COMPONENTS

SATI66L

ES

Numbers preceding valve springs correspond with those shown in SDS on page AT-310.

Apply ATF to all components before their installation.

DX

995
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Controf Vaive Lower Body (Cont'd)

REPAIR FOR COMPONENT PARTS

SATE38A]

D : Quter diameter

¢ : Free length

SAT829A

SATB3BA)

DISASSEMBLY aTorzs
1. Remove valves at parallel pins.

2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY” of Control

Valve Upper Body.

INSPECTION .

Valve Springs
. NAATOL126501
e Check each valve spring for damage or deformation. Also
measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-310.
e Replace valve springs if deformed or fatigued.

Control Valves I
e Check sliding surfaces of control valves, sleeves and plugs for
damage.
ASSEMBLY
NAATOIZ?

e Install control valves.
For installation procedures, refer to “ASSEMBLY"” of Control

Valve Upper Body, AT-262.
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REPAIR FOR COMPONENT PARTS

Reverse Cluich

Reverse Cluich
COMPONENTS i
SEC. 315 CATED : Apply ATF.
( % ; Select with proper thickness.

Directon of oil seal Direcion of dish plate

Reverse clutch drum AT \

Drivan plate

0Oil seal Q

Snap ring
Retaining
plate

Drive plate

Dish plate (AT
Snap ring @

Spring retainer
Return spring

Piston

Dish plate

Drive plate

Retaining plate

Snap ring

Driven plate

S5AT143]

SATB41A

SATB42A

DISASSEMBLY NaTO129

Check operation of reverse clutch.

Install seal ring onto ¢il pump cover and install reverse clutch.
Apply compressed air to oil hole.

Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring,

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

Remove drive plates, driven plates, retaining plate, dish plate
and snap ring.

AT-267

€l
MA
EW
LG
EC
FE
CL
MT

T

PO

AX

S

[5)

ST

RS

E

HA

SG

EL

1EX
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Reverse Ciutch (Cont'd)

REPAIR FOR COMPONENT PARTS

KV31102400
{34285 and
J34285-87)

SAT524C

SATB44A

G : Quter diameter

¢ : Free length

SATB29A

Thicknass

Facing

Core plate

SATB45A

3. Remove snap ring from clutch drum while compressing clutch
springs.

e Do not expand snap ring excessively.

4. Remove spring retainer and return spring.

5. Install seal ring onto oil pump cover and install reverse clutch
drum. While holding piston, gradually apply compressed air to
oil hole until piston is removed.

e Do not apply compressed air abruptly.
6. Remove D-ring and oil seal from piston.

INSPECTION .
Reverse Clutch Snap Ring and Spring Retainer
e Check for deformation, fatigue or damage.

Reverse Clutch Return Springs —
e Check for deformation or damage. Also measure free length
and outside diameter.
inspection standard:
Refer to SDS, AT-310.

Reverse Clutch Drive Plates N
¢ Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value: 1.90 - 2.05 mm (0.0748 - 0.0807 in)

Wear limit: 1.80 mm (0.0709 in)
e If not within wear limit, replace.

Reverse Clutch Dish Plate P
o Check for deformation or damage.

AT-268



REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)

No air Ieakage Air ]Bakage is present. Reverse ClUtCh Piston NAATOH30505 @ﬂ
Check bal Check ball e Shake piston to assure that balls are not seized.
F 8 e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage. MIA
e Also apply compressed air to oil hole on return spring side to
assure that air leaks past ball. BM

Check ball

Check ball

LG

SATB46A

EC

ASSEMBLY NAATO137
1. Install D-ring and oil seal on piston.
e Apply ATF to both parts. EE

Qil sea!

CL

D-ring MT

SATBA7A
2. Install piston assembly by turning it slowly and evenly.
e Apply ATF to inner surface of drum.

TE

20)
AX

SATB4BA sU
3. Install return springs and spring retainer.

BR

ST

RS

Br

SATE49A

KV31 102400 4. Install snap ring while compressing clutch springs.

(J34285 and
J34285-87)

SC

EL

IO
999

SATS24G)
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont'd)

e Do not align snap ring gap with spring retainer stopper.

SATBE0A)

5. Install drive plates, driven plates, retaining plate and dish plate.
6. Instail snap ring.

SATB42A

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 piate:
Refer to SDS, AT-311.

SATBS52A

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY" of Reverse Clutch, AT-267.

SATB41A

1000 AT-270



REPAIR FOR COMPONENT PARTS
High Clutch

High Clutch @l
COMPONENTS
NAATGT52
SEC. 315 MIA
For the number of clutch sheets (drive plate and
driven plate), refer to the below cross-section.
— High clutch drum GTD Retaining plate % M

[—D-ring (Large)@ Snap ring
I——D—ring (Small)@ Driven plate . Lo
Clutch piston
. EC
o

CL

Drive plate MT

Q

Return spring

Driven plate

Snap ring Q

Spring retainer

T

Retainin
: Apply ATF. date

* . Select with proper thickness. Drive plale PD
SAT144J

SU

DISASSEMBLY AND ASSEMBLY NAAToI

Service procedures for high clutch are essentially the same as gpg
those for reverse clutch, with the following exception:

Front sun gear

ST

RS

BT

SATB53A

e Check of high clutch operation
A&

SG

SATB54A

AT-271
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

KV31102400
(434285 and
J34285-87)

SATH25G

D : Outer diameter

€ : Free length

SATE29A

Thickness

Facing

Core plate

SATB45A

Feeler gauge

SATB5BA

Removal and instailation of return spring

Inspection of high clutch return springs
Inspection standard:
Refer to SDS, AT-310.

Inspection of high clutch drive plate
Thickness of drive plate:
Standard
1.52 - 1.67 mm {0.0598 - 0.0657 in)
Wear limit
1.40 mm (0.0551 in)

Measurement of clearance between retaining plate and snap
ring
Specified clearance:
Standard
1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit
2.8 mm (0.110 in)
Retaining plate:
Refer to SDS, AT-311.
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches

Forward and Overrun Clutches (6]
COMPONENTS o
SEC. 315 WA
For the numbar of clutch sheets
(drive plate and driven plate), ~— Shap ting Direction of dish plate Sl

refer to the below cross-section.

Direction of dish plate [— Retaining plate

— Snap ring

o Drive plate LG
~ Retaining plates D [__ Driven plate
Drive plate.@ Dish plate

Driven plate EG

o Dish plate e T
- 1 Fz

/
, e % CL.
NN e

) T

Overrun clutch plate

- clutch drum(ATE)  T[E

Forward clutch plate

/Oilé_éia_r'

D-ring 6’ CATED 28
Return spring
L*Q SU
Snap ring@ E}l
L&)
Spring retainer
Qil seal Q CATED
QOvarrun cluich piston - ST
Direction of oil seat Direction of oil seal )
RS
Driven plate - Driven plate Driven plate Driven plate
I i o
_ HA
Drive plate Drive plate
Drive plate Drive plate §©
Model 4Ex08 (2WD) i Model 43x73 (4WD) i B
: Apply ATF.
* : Select with proper thickness. (D)
SATS57J
1003
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

SATE60A,

SATBE1A

SATBE5A

SATB62A

SATBE3A

DISASSEMBLY AND ASSEMBLY

NAATO135
Forward and overrun ciutches are serviced essentially the same
way as reverse clutch is serviced. However, note the fecilowing
exceptions.
e Check of forward clutch operation

e Check of overrun clutch operation

e Removal of forward clutch drum
Remove forward clutch drum from transmission case by hold-
ing shap ring.

e Removal of forward clutch and overrun clutch pistons

a) While holding overrun clutch piston, gradually apply com-
pressed air to cil hole.

b) Remove overrun clutch from forward clutch.

AT-274



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

e Removal and installation of return springs €l

MA
ERM

KV31102400

(434285 and

J34285-87) LG

SAT526G

EC

e Inspection of forward clutch and overrun clutch return springs

E_ Inspection standard:
H Refer to SDS, AT-310. EE
i
3
a GL
i ' Freeie:\gth ' M]T
SAT829A
Thickness e Inspection of forward clutch drive plates
Thickness of drive plate:
. Standard TF
Facing 1.52 - 1.67 mm (0.0598 - 0.0657 in)-
Wear limit =)
1.40 mm (0.0551 in)
Core plate M
Sl

SATB45A)

Thickness e Inspection of overrun clutch drive plates

Thickness of drive plate; B2
, Standard
Facing 1.90 - 2.05 mm (0.0748 - 0.0807 in)
Wear limit 8T
1.80 mm (0.0709 in)
Core plate ﬁS

BT

SATB45A

e Installation of forward clutch piston and overrun clutch piston

a) lInstall forward clutch piston by turning it slowly and evenly.  HA
e Apply ATF to inner surface of clutch drum.

SATEE6A
1005
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REPAIR FOR COMPONENT PARTS

Forward and Qverrun Ciutches (Cont’'d)

SATB67A

SATB6BA

SATBE9A

Feeler gauge >

N SATB70A

e Align notch in forward clutch piston with groove in for-
ward clutch drum.

b) Install overrun clutch by turning it slowly and evenly.
e Apply ATF to inner surface of forward clutch piston.

e Measurement of clearance between retaining plate and snap
ring of overrun clutch

Specified clearance:
Standard
1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit
2.0 mm (0.079 in)
Retaining plate:
Refer to SDS, AT-312.

¢ Measurement of clearance between retaining plate and snap
ring of forward clutch

Specified clearance:
Standard
0.35 - 0.75 mm (0.0138 - 0.0295 in)
Allowable limit
1.85 mm (0.0728 in)
Retaining plate:
Refer to SDS, AT-312.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Low & Reverse Brake @l
COMPONENTS

NAATO136

SEC. 315

For the number of clutch sheets (drive
plate and driven plate), refer to the below
cross-section.

Snap ring

Driven plate

Retaining platey

ist
Low one-way Low & reverse brake piston

clutch inner race

WA
Spring retainer

ﬁ"\ ?6 e

Dish plata
P Needie bearing

o=@

» FE
7850 ‘\‘ Seal ring 73 B @
\ 21 - 26 N*m
g
\1'1 (2.1 - 2.7 kg-m, GL
‘} 15 - 20 ft-b)
Drive plate MT
Driven plate %
Direction of oil seal
Direction of dish plate
13
. Apply ATF. ?i‘
P © Apply patroleum jelby.
= e ] y pe 17 T Dish plate 6
* : Select with proper thickness, Drive plate SAT146JA
AKX
S
DISASSEMBLY
NAATO137

SATB73A

1. Check operation of low and reverse brake.

a. Instali seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oil hole.

Check to see that retaining plate moves to snap ring. §T
If retaining plate does not contact snap ring,

D-ring might be damaged. BS
Qil seal might be damaged. '
Fluid might be leaking past piston check ball.
BT
Remove snap ring, low and reverse brake drive plates, driven
plates and dish plate. HA
8C
EL
(B4
1007
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)

SATB76A

D : Quter diameter

¢ : Free length

SAT829A

Thickness

Facing

Core plate

SATB45A

3. Remove low one-way clutch inner race, spring retainer and
return spring from transmission case.

Remeove seal rings from low one-way clutch inner race.
5. Remove needle bearing from low one-way clutch inner race.

>

Remove low and reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston.

o

INSPECTION .
Low and Reverse Brake Snap Ring and Spring Retainer
e Check for deformation, or damage.

Low and Reverse Brake Return Springs —

e Check for deformation or damage. Also measure free length
and outside diameter.

Inspection standard:
Refer to SDS, AT-310.

Low and Reverse Brake Drive Plates
e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value
1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit
1.40 mm (0.0551 in)
e lf not within wear limit, replace.

NAATOT38509 *
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)

SATB77A

Clearance
A‘ r Seal ring

A

SATB78A

SAT1128

SATE80A

Low One-way Clutch Inner Race

NAATG138504

Check frictional surface of inner race for wear or damage.

[ ]
e Install a new seal rings onto low one-way clutch inner race.
e Be careful not to expand seal ring gap excessively.
¢ Measure seal ring-to-groove clearance.
Inspection standard:
Standard value: 0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit: 0.25 mm (0.0098 in)
e [f not within aliowable limit, replace low one-way clutch inner
race.
ASSEMBLY o
1. Install needle bearing onto one-way clutch inner race.
e Pay attention to its direction — Black surface goes to rear
side.
e Apply petroleum jelly to needle bearing.
2. Install oil seal and D-ring onto piston.
e Apply ATF to oil seal and D-ring.
3. Install piston by rotating it slowly and evenly.

Apply ATF to inner surface of transmission case.

AT-279
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MA
EM
LG
EC
FiE
CL
T

T

SU
BR
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DX
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)

4. |Install return springs, spring retainer and low one-way clutch
inner race onto transmission case.

5. Install dish plate, low and reverse brake drive plates, driven
plates and retaining plate.

6. Install snap ring on transmission case.

% L
e SATBB1A|

7. Check operation of low and reverse brake clutch piston. Refer
to "“DISASSEMBLY”, AT-277.

SATE72A

8. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.

Specified clearance:
Standard
0.8 - 1.1 mm (0.031 - 0.043 in)
Allowable limit
2.3 mm (0.091 in)
Retaining plate:
Refer to SDS, AT-313.

9. Install low one-way clutch inner race seal ring.

e Apply petroleum jelly to seal ring.

¢ Make sure seal rings are pressed firmly into place and
held by petroleum jelly.

1010 AT-280



REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly

Forward Clutch Drum Assembly @l
COMPONENTS o
SEC. 315 Forward clutch drum assembly MA

Needle bearing
/ Snap ring  Low one-way clutch

_ Side piate EM‘
Snap ring
LG

EC

SAT211GA

Fle

@

DISASSEMBLY o
1.  Remove snap ring from forward clutch drum.
2. Remove side plate from forward clutch drum.

TF

PD

AX

SU

3. Remove low one-way clutch from forward clutch drum.
4. Remove snap ring from forward clutch drum. BR

STl

RS

5. Remove needle bearing from forward clutch drum.
A

SC

EL

SATBO1A

AT-281 1011



REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont'd)

SATB92A

SATB93A

SAT214G

SATB94A

1012

SATBY5A

INSPECTION s

Forward Clutch Drum N

¢ Check spline portion for wear or damage.

e Check frictional surfaces of low one-way clutch and needle
bearing for wear or damage.

Needle Bearing and Low One-way Clutch I
e Check frictional surface for wear or damage.

ASSEMBLY N
1. Install needle bearing in forward clutch drum.

2. Install snap ring onto forward clutch drum.

3. Install low one-way clutch onto forward clutch drum by push-
ing the roller in evenly.

o Install low one-way clutch with flange facing rearward.

AT-282



REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont'd)

4. Install side plate onto forward clutch drum.
5. Install snap ring onto forward clutch drum.

SATBB7A

Rear Internal Gear and Forward Clutch Hub
COMPONENTS s

SEC. 315

— Rear internal gear (with forward one-way clutch inner race)

— Thrust washer EFR(P)

r— Forward ¢lutch hub {with forward one-way clutch outer race)

’— Snap ring

Forward one-way clutch

00)

®: Apply petroleum jelly.
End bearing SATEIBAA

DISASSEMBLY P
1. Remove rear internal gear by pushing forward clutch hub for-
ward,

SATBS7A

2. Remove thrust washer from rear internal gear.

SATBIBA

AT-283

A
EM
LG
E®
FE
CL
T

TF

PD

AX

A
SC

EL
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REPAIR FOR COMPONENT PARTS

Rear internal Gear and Forward Ciutch Hub (Cont'd)

SATH99A)

SATI00A

SAT955A

SAT901A

SATO02A

3. Remove snap ring from forward clutch hub.

4. Remove end bearing.

5. Remove forward one-way clutch and end bearing as a unit
from forward clutch hub.

6. Remove snap ring from forward ciutch hub.

INSPECTION :
Rear Internal Gear and Forward Clutch Hub
e Check gear for excessive wear, chips or cracks.

e Check frictional surfaces of forward one-way clutch and thrust
washer for wear or damage.

e Check spline for wear or damage.

NAATO1 46

NAATO4ESOH

AT-284



REPAIR FOR COMPONENT PARTS

Rear internal Gear and Forward Clutch Hub (Cont'd)

Snap Ring and End Bearing warorssor Gl
e Check for deformation or damage.
N MA
EM
LG
SATIO3ZA
ASSEMBLY BC
NAATG 147
1. Install snap ring onto forward clutch hub.
2. Install end bearing. ES
CL
MT
SATO01A AT
3. Install forward one-way clutch onto clutch hub.
o Install forward one-way clutch with flange facing rearward.
4. install end bearing. TF
5. Install snap ring onto forward clutch hub.
PD
AX
SATE04A sU
6. Install thrust washer onto rear internal gear.
e Apply petroleum jelly to thrust washer. BE
e Securely insert pawls of thrust washer into holes in rear
internal gear.
ST
RS
1
7. Position forward clutch hub in rear internal gear.
A
§C
EL
(D)
SATH07A

AT-285 1015
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub (Cont'd)

8. After installing, check to assure that forward clutch hub rotates
clockwise.,

SATO05A

Band Servo Piston Assembly
COMPONENTS arrors

SEC. 315 Return spring @ Return spring@ @
D-ring -

Gasket 8

OD servo
piston retainer

Servo piston spring retainer

O-ring Q

Return spring (@)

Piston stem

D'””QQ O-ring Q

_

o @ @K
E-ring (small) 0D band serve piston
E-ring {large) Servo piston retainer
Band servo piston . Apply ATF,
Servo cushion spring retainer SATI0SAC | -
DISASSEMBLY e

1. Block one oil hole in OD servo piston retainer and the center
hole in OD band servo piston.

2. Apply compressed air to the other oil hole in piston retainer to
remove OD band servo piston from retainer.

3. Remove D-ring from QD band servo piston.

4

4. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

SATO10A
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

5. Place piston stem end on a wooden block. While pushing @]
servo piston spring retainer down, remove E-ring.
[
E-ring
EM
LG
SATO11A
6. Remove servo piston spring retainer, return spring C and pis- EG
ton stem from band servo piston.
FE
CL
M
SATI2A]
7. Remove E-ring from band servo piston.
T
PD
AX
SAT913A S
8. Remove servo cushion spring retainer from band servo piston.
9. Remove D-rings from band servo piston. BR
10. Remove O-rings from servo piston retainer.
ST
RS
SATH4A T
Piston stem INSPECTION . NAATO1S0
Pistons, Retainers and Piston Stem oo TS
e Check frictional surfaces for abnormal wear or damage.
§C
EL
Servo cushion spring retainer H@X
SATH15A

AT-287 1017
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd}

SATH18AA

Small dia.

Large dia. ATF)

SATI17A

SATS18A)

SATO19A

SAT920A

Return Springs . NAAT160502
e Check for deformation or damage. Measure free length and
outer diameter.
Inspection standard:
Refer to SDS, AT-310.

ASSEMBLY N
1. Install O-rings onto servo piston retainer.

e Apply ATF to O-rings. ‘

e Pay attention to position of each O-ring.

2. Install servo cushion spring retainer onto band servo piston.

3. Install E-ring onto servo cushion spring retainer.

4. install D-rings onto band servo piston.
e Apply ATF to D-rings.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont'd)

2

@;

SATA12A

SATO21A

SAT9224)

SATO23A

SAT924A

5. Install servo piston spring retainer, return spring C and piston @]
stem onto band servo piston.
A
E
LG

EC

6. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

FE
CL

T

AT
7. Install band servo piston assembly onto servo piston retainer .
by pushing it inward.
TF

S

8. Install D-ring on OD band servo piston.
e Apply ATF to D-ring. BR

ST
RS
BY

9. Install OD band servo piston onto servo piston retainer by
pushing it inward. HA

AT-289 1019
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REPAIR FOR COMPONENT PARTS

Parking Paw! Componenis

Parking Pawl Components

COMPONENTS

NAATG 152

SEC. 311+314

Parking rod

2WD

Parking pawl spacer

Parking pawl
return spring

4WD

Parking pawl

—[5 24 - 29

(2.4 - 3.0, 17 - 22}
— Parking actuator support

Parking pawl shaft

Rear extension assembly

o / Return spring
) .
o Parking pawl shaft

Parking pawl
Boit<7_| [ ()

g acluator support
) =)

Parking pawl spacer

Parking pawl
return spring

Cutput shait
[0 : N-m (kg-m, ft-ib)

—[0] 24 - 29 (2.4 - 3.0, 17 - 22)

r—Parking actuator support

Parking pawl shaft

B

Adapter case

Parking gear

SATS58J

SAT228H

DISASSEMBLY
1.

2. Remove return spring, pa

from adapter case.

NAATO153

Slide return spring to the front of adapter case flange.

rking pawl spacer and parking pawl

3. Remove parking pawl shaft from adapter case.

4. Remove parking actuator

AT-290

support from adapter case.



REPAIR FOR COMPONENT PARTS

Parking Paw! Components (Cont'd)

INSPECTION |
Parking Pawl and Parking Actuator Support o
o Check contact surface of parking rod for wear. A

Rear Extension Assembly (2WD model only)

NAATO209502

. e Check for free play between companion flange and output
shaft. _ EM
N E e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear. LG
o Check contact surface of output shaft for wear.
SATO98G
EC

ASSEMBLY —
1. Install parking actuater support onto adapter case.

\
- \iﬂ// \ 2. Insent parking pawl shaft into adapter case. EE

3. Install return spring, pawl spacer and parking pawl onto park-

b % /} ing paw! shaft. oL
K

e T
6\ \//)(\ SAT229H

AT
4. Bend return spring upward and install it onto adapter case. .
TF

FD

AX

SU

BR

§T

RS

BY

[FIA

SC

EL

AT-291 1021
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Assembly (1)

ASSEMBLY

] \EE ESEE_F
Masking ‘

tape
Qb &y =

SATO33A

- -

Cetent spring 2

SATY36A]

Assembly (1)

Ce e

e.

MNAATG 155
Install manual shaft compcnents.

Install oil seal onto manual shaft.
Apply ATF to oil seal.
Wrap threads of manual shaft with masking tape.

Insert manual shaft and oil seal as a unit into transmission
case.

Remove masking tape.

Push oil seal evenly and install it onto transmission case.

Align groove in shaft with retaining pin hole, then retaining pin
into position as shown in figure at left.

Install detent spring and spacer.

While pushing detent spring down, install manual plate onto
manual shaft.

Install lock nuts onto manual shaft.

AT-292



ASSEMBLY

Assembly (1} (Cont'd)

2-=23
Accumulator

piston (B)

Accumulator

piston (A)

Front
[
(3> 4 N R)
Accumulator
piston

k=

SATS523GA

(1= 2)
Accumulator
pisten (€)

r

!
\ m-qLJSATQSQ

|

nccuomtor LY
piston@
= - iston
iz psten

Accumulator

®_ |

Accumulator
piston (€ Accumulator
piston

SATO41A

SATRA2A

2. [Install accumulator piston.
a. Install O-rings onto accumulator piston.
e Apply ATF to O-rings.
Accumulator piston O-rings
Unit: mm {in)
Accumulator A B C D
Small diameter end 29 (1.14) 32 {1.26} 45 (1.77} 29 (1.14)
Large diameterend [ 45 (1.77) 50 (1.97) 50 (1.97) 45 (1.77)

o

L)

B

Install return spring for accumulator A onto transmission case.

Free length of return spring:
Refer to SDS, AT-310.

Install accumulator pistons A, B, C and D.

Apply ATF to transmission case.

Install band servo piston.
Install return springs onto servo piston.

Install band servo piston onto transmission case.

Apply ATF to O-ring of band servo piston and transmis-

sion case.

Install gasket for band servo onto transmission case.

AT-293

GL

M7

T

1023



ASSEMBLY
Assembly (1) (Cont'd)

d. Install band servo retainer onto transmission case.

SATO940A)

4. Instali rear side clutch and gear components.
a. Place transmission case in vertical position.

STO7870000
(437068)

SATI43A

\ _7 j Forward cluteh drum b. Slightly lift forward clutch drum assembly. Then slowly rotate it
i 4 clockwise until its hub passes fully over clutch inner race inside
G - transmission case.

c. Check to be sure that rotation direction of forward clutch
assembly is correct.

SAT945A

d. Install thrust washer onto front of overrun clutch hub.
e Apply petroleum jelly to the thrust washer.

e Insert pawls of thrust washer securely into holes in over-

run clutch hub.

Hole for
pawl

SATO46A

1024 AT-204



ASSEMBLY
Assembly (1) (Cont'd)

€. Install overrun clutch hub onto rear internal_ gear assembly. @l
A
EM

LG

SATO47A

EC

f. Install needie bearing onto rear of overrun clutch hub.
e Apply petroleum jelly to needle bearing.

FE
eL

M}

SAT94BA

AT
g. Check that overrun clutch hub rotates as shown while holding .
forward clutch hub.
T

PD

AX

SATG49A sU

h. Place transmission case into horizontal position.

BR

ST

STO7870000
(437068 S

SATE27G

i. Install rear internal gear, forward clutch hub and overrun clutch
hub as a unit onto transmission case. =18

§G

BL

DX

SATB51A

AT-205 1025
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Assembly (1) (Cont'd)

ASSEMBLY

SATO52A

SATS54A

Needle bearing

Parking gear Companion flange

SATS46J

SAT216B

j.

K.
.
.

5.

a.
b.
c.
d.
]

8.
a.

Install needle bearing onto rear internal gear.
Apply petroleum jelly to needle bearing.

Install bearing race onto rear of front internal gear.

Apply petroleum jelly to bearing race.

Securely engage pawls of bearing race with holes in front
internal gear.

Install front internal gear on transmission case.

Install rear extension assembly on transmission case (2WD
model only).

install revolution sensor on rear extension.

Install rear extension gasket on transmission case.

Install parking rad on transmission case.

Install parking gear and needle bearing.

Insert rear extension assembly into place while holding
parking gear and needle bearing by hand.

Install output shaft and parking gear (4WD model only).
Insert output shaft from rear of transmission case while slightly
lifting front internal gear.

Do not force output shaft against front of transmission
case.

AT-296



ASSEMBLY

Assembly (1) (Cont'd)

fm zﬁ

Pliers location

SATO57A

SAT2178

//l/ SATI60A

(426082

SAT7591

Carefully push output shaft against front of transmission case.

Install snap ring on front of output shaft.

Check to be sure output shaft cannot be removed in rear

direction.

Install needle bearing on transmission case.
Pay attention to its direction — Black side goes to rear.

Apply petroleum jelly to needle bearing.

Install parking gear on transmission case.

Install snap ring on rear of output shaft.

Check to be sure output shaft cannot be removed in for-

ward direction.

Install adapter case (4WD model only).
Install oil seal on adapter case.
Apply ATF to oil seali.

AT-297

WA
EM
LG
EC
FE
GL
MT

TF

1027
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ASSEMBLY
Assembliy (1) (Cont'd)

b. Install O-ring on revolution sensor.
% e Apply ATF to O-ring.

@ c. Install revolution sensor on adapter case.
(=]

SAT7571

d. Install adapter case gasket on transmission case.

e. Install parking rod on transmission case.

SATS64A

f. Install adapter case on transmission case.

SAT755!

8. Install front side clutch and gear components.
a. Install rear sun gear on transmission case.
e Pay attention to its direction.

Qi groove

SATO74A

AT-298



ASSEMBLY
Assembly (1} (Cont'd)

b. Make sure needle bearing is on front of front planetary carrier. @]
Rear Fron e Apply petroleum jelly to needle bearing.
2 50 ¢. Make sure needle bearing is on rear of front planetary carrier. .
: e Apply petroleum jelly to bearing. WA
e Pay attention to its direction — Black side goes to front.

EM

LG

Black side goes to front.
SATHETA
d. While rotating forward clutch drum clockwise, install front plan- EC
etary carrier on forward clutch drum.

FE

GL
(N

SATI69A

AT
e Check that portion A of front planetary carrier protrudes .
approximately 2 mm (0.08 in} beyond portion B of forward

Front planetary carrier
clutch assembly. TE
PD
A Forward clutch drum M
B—=i
SAT970A SU
e. Make sure bearing races are on front and rear of ciutch pack.
o Apply petroleum jelly to bearing races. BR
e Securely engage pawls of bearing races with holes in
clutch pack.
ST
RS
SAT971A T
f.  Install clutch pack into transmissicn case.
A
SC
EL
(DX

SATI73A

AT-299 1029
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Adjustment

ASSEMBLY

Gl pump
assembly

Gil pump

Bearing Needle bearing
race

/
Clutch pack
SATI75A

(J34291-5)
Lock

ﬁ/— {J34291-2)

{(J34291-1)

Needle bearing

SATS76A

SATI77A

Adjustment

=NAATO156

When any parts listed in the following table are replaced, total erleld
play or reverse clutch end play must be adjusted.

Part name

Total end play

Reverse clutch end play

Transmission case

Low one-way clutch inner race

Qverrun clutch hub

Rear intermnal gear

Rear planetary carrier

Rear sun gear

Front planetary carrier

Front sun gear

High clutch hub

High clutch drum

Qil pump cover

Reverse clutch drum

1. Adijust total end play.

Total end play “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)

a. With needle bearing installed, place J34291-1 (bridge),
J34291-2 (legs) and the J34291-5 (gauging cylinder) onto oil
pump. The long ends of legs shouid be placed firmiy on
machined surface of oil pump assembly. The gauging cylinder
shouid rest on top of the needle bearing. Lock gauging cylin-
der in place with set screw.

b. Install J34291-23 (gauging plunger) into gauging cylinder.

AT-300



ASSEMBLY

Adjusiment (Cont'd)

c. Install originat bearing race inside reverse clutch drum. Place @]
shim selecting gauge with its legs on machined surface of
transmission case (no gasket). Allow gauging plunger to rest
on bearing race. Lock gauging plunger in place with set screw. {4

EM

LG

SATO7BA]

EG

d. Remove Tool and use feeler gauge to measure gap between
gauging cylinder and gauging plunger. This measurement
should give exact total end piay. EE

Total end play “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)
e If end play is out of specification, decrease or increase thick- L
' ness of oil pump cover bearing race as necessary.

Available oil pump cover bearing race:
Refer to SDS, AT-313. M
.
Oil pump Theust 2. Adjust reverse clutch drum end play.
assembly .- o] Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in) TF
PD
AX
Clutch pack
SATSB0A SU

a. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 (gaug-
ing cylinder) on machined surface of transmission case (no
gasket). Allow gauging cylinder to rest on front thrust surface BR
of reverse clutch drum. Lock cylinder in place with set screw.

ST

RS

Ef

SATI81A

b. Install J34291-23 (gauging plunger) into gauging cylinder.
<A

(434291-23) ElL

(D)4

SATOB2AA

AT-301 1031
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Adjustment (Cont'd)

ASSEMBLY

SATOBAA

Feeler gauge
SAT9B4A

7 o\

SATIB6A|

C~=

SATO87A

c. Install original thrust washer on oil pump. Place shim setting
gauge legs onto machined surface of oil pump assembly. Allow
gauging plunger to rest on thrust washer. Lock plunger in place

with set screw.

d. Use feeler gauge to measure gap between gauging plunger
and gauging cylinder. This measurement should give you exact
reverse clutch drum end play. :

Reverse clutch drum end play “T,”:
0.55 - 0.90 mm {0.0217 - 0.0354 in)

e |If end play is out of specification, decrease or increase thick-

ness of oil pump thrust washer as necessary.
Available oil pump thrust washer:
Refer to SDS, AT-314.

NAATOIST

Assembly (2)

1. Install brake band and band strut.

a. Install band strut on brake band.

e Apply petroleum jelly to band strut.

b. Place brake band on periphery of reverse clutch drum, and
insert band strut into end of band servo piston stem.

c. Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough so that reverse clutch drum {clutch
pack) will not tilt forward.

AT-302



ASSEMBLY
Assembly (2} (Cont'd)

2. Install input shaft on transmission case. Gl

e Pay attention to its direction — O-ring groove side is front.

3. Install gasket on transmission case.
MA
EM
LG

SATS8BA

4. Install oil pump assembly.

a. Install needle bearing on oil pump assembly.

e Apply petroleum jelly to the needle bearing. EE

b. Install selected thrust washer on oil pump assembly.

e Apply petroleum jelly to thrust washer. oL
M

SATI89A

AT
c. Carefully install seal rings into grooves and press them into the .
petroleumn jelly so that they are a tight fit.
WP

PD
AX

S

d. Install O-ring on oil pump assembly.
e Apply petroleum jelly to O-ring. BE

S
RS

BT

e. Apply petroleum jelly to mating surface of transmission case
and oil pump assembly. A

§C

EL

SATI92A

AT-303 1033
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Assembly (2} (Cont'd)

ASSEMBLY

SATIDIA

Transmission case Oil pump assembly

Approximately
1 mm (0.04 in)

1]

Inserting direction

SAT994A

SAT114B,

SAT158G

5.

Install oil pump assembly.
Install two converter housing securing bolts in bolt holes
in oil pump assembly as guides.

Insert oil pump assembly to the specified position in
transmission, as shown at left.

Instali O-ring on input shaft.
Apply ATF to O-rings.

Instali converter housing.

Apply recommended sealant (Genuine anaerobic liquid
gasket, Three Bond TB1215, Locktite Part No. 51813 or
equivalent) to outer periphery of bolt holes in converter hous-
ing.

Do not apply too much seaiant.

Apply recommended sealant (Genuine anaerobic liquid
gasket, Three Bond TB1215, Locktite Part No. 51813 or
equivalent) to seating surfaces of bolts that secure front of
converter housing.

install converter housing on transmission case.

AT-304



ASSEMBLY
Assembly (2) (Cont'd)

7. Adjust brake band. &
a. Tighten anchor end bolt to specified torgque.
Anchor end bolt:
:4 -6 N-m (0.4 - 0.6 kg-m, 35 - 52 in-Ib)
b. Back off anchor end bolt two and a half turns.

MA

R

LG

SAT001B|

c.  While holding anchor end bolt, tighten lock nut.

CL

M

AT
Install terminal cord assembly. .

8.
a. Install O-ring on terminal cord assembly.
e Apply petroleum jelly to O-ring. T
b. Compress terminal cord assembly stopper and install terminal
cord assembiy on transmission case. ER
AX
U

9. Install control valve assembly.
a. Install accumulator piston return springs B, C and D. BR
Free length of return springs:
Refer to SDS, AT-310.

b. Install manual valve on control valve.
e Apply ATF to manual valve. A

SAT0058

AT-305 1035



ASSEMBLY

Assembly (2) (Cont'd)}

¢. Place control valve assembly on transmission case. Connect
solenoid connector for upper body.
d. Install connector clip.

SATO06B

e. Install control valve assembly on transmission case.
f. Install connector tube brackets and tighten bolts A and B.

Front
Tube bracket — 4 T Tube brfcket e Check that terminal assembly does not catch.
® @ ®‘é@ Bolt symbal £ mm (in)@ﬂ 0

o o ey A 33 (1.30)
B 45 (1.77)

g. finstall O-ring on oil strainer.
e Apply petroleum jelly to O-ring.
h. Install ¢il strainer on control valve.

i. Securely fasten terminal harness with clips.

SAT009B

1036 AT-306




ASSEMBLY
Assembly (2) (Cont'd)

Connector J-

SATO108

10.
a.

Install torque converter clutch solenoid valve and A/T fluid tem-
perature sensor connectors.

|nstall oil pan.
Attach a magnet to oil pan.

Install new cil pan gasket on transmission case.

Install oil pan and bracket on transmission case.

Always replace oil pan bolts as they are self-sealing bolts.
Before installing bolts, remove traces of sealant and oil
from mating surface and thread holes.

Tighten four bolts in a criss-cross pattern to prevent dis-
location of gasket.

Tighten drain plug.

. Install PNP switch.

Check that manual shaft is in “1” position.
Temporarily install PNP switch on manual shaft.
Move manual shaft to “N”.

Tighten bolts while inserting 4.0 mm (0.157 in) dia. pin verti-
cally into locating holes in PNP switch and manual shaft.

AT-307

(&

WBA
El
LG
EG
FE

cL

T

RS

BT

A

SC

EL

1037



ASSEMBLY
Assembly (2} (Cont'd)}

12. Install torque converter.

a. Pour ATF into torque converter.

e Approximately 2 liters (2-1/8 US qt, 1-3/4 Imp qt) of fluid
are required for a new torque converter.

e When reusing old torque converter, add the same amount
of fluid as was drained.

SAT428DA

Noteh in torque | ., Noteh in b. Install torque converter while aligning notches and oil pump.
converter | ) c\:Epump

SATC16B

c. Measure distance A to check that torque converter is in proper

A position.
Distance “A”:

- 26.0 mm (1.024 in) or more
\\\\ @ n/]»z%

Straightedge
IV Bagl i
5y Distance “A" /2
&l

I

1038 AT-308



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications
General Specifications
NAATO160
] VG33E engine
Applied model oo v MA
Automatic transmission model RE4R01A
Transmission model code number 4EX08 43X73 ERM
Stall torque ratio 2.0:1
1st 2,785 L©
2nd 1.545
Transmission gear ratio Top 1.000 E©
oD 0.694
Reverse 2272 FE

Recommended fluid

mission Fluid (Canada)*1

Nissan Matic “D" (Continental U.S. and Alaska) or Genuing Nissan Automatic Trans-

GL

Fluid capacity

8.1¢ (8-5/8 US qt, 7-1/8 Imp qt)

8.5¢ (9 US qt, 7-1/2 Imp qp)

"1. Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS").

MIT

- Shift Schedule o
VEHICLE SPEED WHEN SHIFTING GEARS THROTTLE POSITION P
Vehicle speed km/h (MPH)
Throttle position TF
0,— D, D2—> D, DB_" D, D,— D3 D3—> D2 D,— D, 12-—) 1,
48-.52 93 - 101 148 - 158 143 - 153 88 - 96 43 .47 44 -48
Full throttie (30 - 32) (58 - 63) (92 - 98) (89 - 95) (55 - 60) (27 - 29) (27 - 30) 5D
35- 39 8% - 75 134 - 142 59 - 67 32-38 10 - 14 44 - 48
Half throtie (22 - 24) (43 - 47) (83 - 88) (37 - 42) (20 - 24) 6-9) (27 - 30) AX
VEHICLE SPEED WHEN PERFORMING AND RELEASING LOCK-UP P
4WD (Final gear ratio: 4.363) and 4WD (Final gear ratio: 4.636) sU
Throttie position Overdrive control switch [Shift posi- Vehicle speed km/h (MPH)
fion] Lock-up “ON" Lock-up “OFF” B8R
ON[D,] 149 - 157 (93 - 98) 144 - 152 (89 - 94)
Full threttie
QFF [Dg] 74 - 82 (46 - 51) 71 - 79 (44 - 49) Sl
ON [D,] 141 - 149 (88 - 93) 85 - 93 (53 - 58)
Half throttle
OFF [Dy] 74 - 82 (46 - 51) 71 - 79 (44 - 49) BS
Stall Revolution ko
Stall revolution  rpm 2,440 - 2,640 T
Line Pressure wrorse A
Engine speed Line pressure kPa {kg/em?, psi)
rpm D, 2 and 1 positions R position S@
Idie 422 - 461 (4.3 - 4.7, 81 - 67) 867 - 706 (6.8 - 7.2, 97 - 102)
Stall 1,020 - 1,098 (10.4 - 11.2, 148 - 1589) 1,422 - 1,500 (14.5 - 15.3, 206 - 218) EL
NEEK
1039
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Retum Springs

SERVICE DATA AND SPECIFICATIONS (SDS)

Return Springs

MNAATO165
Unit; mm (in}
ltem
Parts
Part No.” Free length Quter diarmeter
Torque converter relief valve spring 31742-41X23 38.0 (1.496} 9.0 (0.354)
Pressure regulator valve spring 31742-41X24 44.02 (1.7331) 14,0 (0.551)
Pressure modifier valve spring 31742-41X19 31.95 (1.2579) 6.8 (0.268)
Accumutator control valve spring — — —
Shuttle shift valve T spring 31762-41X01 25.0 (0.984) 7.0 (0.276}
4-2 sequence valve spring 31756-41X00 29.1 {1.146} 6.95 (0.2736)
Shift valve B spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
Uppar body
4-2 relay valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Control Shift valve A spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
valve Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 (0.276)
Cverrun chutch reducing vaive spring 31742-41X20 32.5 (1.280} 7.0 (0.278)
Shuttle shift valve S spring 31762-41X04 51.0 {2.008) 5.65 (0.2224)
Pilot valve spring 31742-41X13 257 (1.012) 9.0 {0.354)
Torque converter clutch control valve spring 31742-41X22 18.5 (0.728) 13.0 (0.512)
Modifier accumulator valve spring 31742-27X70 31.4 {1.236) 9.8 {0.386)
st reducing valve spring 31756-41X05 25.4 (1.000) 6.75 (0.2657)
Lower bady
3-2 timing valve spring 31742-41X06 23.0 (0.906) 6.7 (0.264)
Servo charger valve spring 31742-41X06 23.0 (0.906) 6.7 {0.264)
Reverse clutch 16 pes 3(1::;3:'"1))](32 18.7 (0.7756) 11.6 (0.457)
High clutch 10 pes 3;::;;2:;;3 242 {0.9528) 11.6 (0.457)
; 3;‘;?)’“ cluteh (Overrun 20 pos 3(1::516;;3(30 35.77 (1.4083) 9.7 (0.382)
Low & raverse brake 18 pes 3(155555;”117330 22,3 (0.878) 11.2 {0.441)
Spring A 316035-41X05 45.6 {1,795} 34.3 (1.350)
Band servo Spring B 31605-41X00 53.8 (2.118} 40.3 (1.587)
Spring C 31605-41X01 29.7 (1.169) 27.6 (1.087)
Accumulator A 31605-41X02 43.0 {1.693} 18.0 (C.709)
Accumulator B 31605-41X10 66.0 (2.598) 20.0 (0.787)
Accumulator
Accumulator C 31605-41X09 45.0 (1.772) 29.3 {1.154)
Accumufator D 31605-41X08 58.4 {2.299} 17.3 (0.681}

1040
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SERVICE DATA AND SPECIFICATIONS (SDS)

Accumuftator O-ring

Accumulator O-ring @l
NAATO16E
Diameter mm (in)
Accumulator A
A B C D A
Smalt diameter end 29 (t.14) a2 (1.26) 45 (1.77) 29 {1.14)
Large diameter end 45 (1.77) 50 {1.97) 50 (1.97) 45 (1.77) EM
Clutches and Brakes LC
NAATOIST
REVERSE CLUTCH
NAATO167501
Code number 4EX08 43X73 E@
Number of drive plates 2
Number of driven plates 2 Fle
Standard 1.90 - 2.05 (0.0748 - 0.0807)
Thickness of drive plate mm (in)
Wear limit 1.80 (0.0709) CL
Standard 0.5 - 0.8 (0.020 - 0.031)
Clearance mm (in) i
Allowable limit 1.2 (0,047) M
Thickness mm (in) Part number*
4.8 (0.188) 31537-42X02
Thickness of retaining plate 5.0 {0.197) 31637-42X03
5.2 (0.205) 31537-42X04
5.4 (0.213) 31537-42X05
5.6 {0.220) 31537-42X06 Tk
HIGH CLUTCH
MNAATO167502 IJ_E)@
Code number AEX08 43X73
Number of drive plates ' 5 M
Number of driven plates 5
Standard 1.52 - 1.67 (0.0598 - 0.0657) (]
Thickness of drive plate mm (in) =
Wear limit 1.40 (0.0551)
Standard 1.8 - 2.2 (0.071 - 0.087)
Clearance mm (in) BR
Allowable limit 2.8 (0.110)
Thickness mm (in) Part number ST
3.4 {0.134) 31537-41X71
3.6 (0.142) 31537-41X61
. L 3. . 1537-41X62
Thickness of retaining piate 4 g Eg lgg; 31537-41)(63 RS
4.2 (0.165) 31537-41X64
4.4 (0.173) 31537-41X65
4.6 (0.181) 31537-41X66 BT
4.8 (0.189) 31537-41X67
[HIA
1X
1041
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SERVICE DATA AND SPECIFICATIONS (SDS)

Clutches and Brakes (Cont'd}

1042

FORWARD CLUTCH

NAATOTR7SO3
Code number 4EX08B 43X73
MNumnber of drive plates 6 7
Number of driven plates 8 7
Thickness of drive Standard 1.52 - 1.67 (0.0598 - 0.0857)
plate mm (in} Wear limit 1.40 (0.0551)
Standard 0.35 - 0.75 (0.0138 - 0.0295)
Clegarance mm {in}
Aliowable limit 1.85 (0.0728)
Thickness mm (in} Part number~ Thickness mm (in) Part number”
8.0 (0.315) 31637-41X00 4.6 (0.181}) 31537-42X13
8.1 (0.319) 31537-42X60 4.8 (0.189) 31537-42X14
8.2 {0.323) 31537-41X01 5.0 (0.197) 31537-42X15
8.3 (0.327) 31537-42X61 5.2 (0.205) 31537-4AX00
B.4 (0.331) 31537-41XQ2 5.4 (0.213} 31537-4AX01
Thickness of retaining plate 8.5 (0.335) 3637-42X62 5.6 (0.220) 31537-4AX02
8.6 (0.339) 31537-41X03
8.7 {0.343) 31537-42X63
8.8 (0.346) 31537-41X04
8.9 (0.350) 31537-42X64
9.0 (0.354) 31537-41X05
9.1 (0.358) 31537-42X65
9.2 {0.362) 31537-41X08
OVERRUN CLUTCH I
Code number 4EX08 43X73
Number of drive plates 3
Number of driven plates 5
Standard 1.90 - 2.06 {0.0748 - 0.0807)
Thickness of drive plate mm (in)
Wear limit 1.80 {0.0709)
Standard 1.0 - 1.4 (0.039 - 0.055)
Clearance mm {in)
Allowable limit 2.0 (0.079}
Thickness mm (in} Part number*

Thickness of retaining piate

4.2 (0.165)
4.4(0.173)
4.6 (0.181)
4.8 (0.189)
5.0 (0.197)

31537-41X80
31537-41Xe1
31537-41X82
31537-41X83
31537-41X84
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SERVICE DATA AND SPECIFICATIONS (SDS)

Clutches and Brakes (Cont'd)

LOW & REVERSE BRAKE @l
NAATR187805
Code number 4EX08 43X73
Number of drive plates 7 MA
Number of driven plates 7
) Standard 1.52 - 1.67 {0.0598 - 0.0657} EM}
Thickness of drive plate mm {in)
Wear limit 1.40 (0.0551)
Standard 0.8 - 1.1 (0.031 - 0.043) ﬂ=©
Clearance mm {in)
Allowable limit 2.3 (0.091)
Thickness mm (in) Part number* EG
6.6 (0.260) 31667-41X17
6.8 (0.268) 31667-41X11 FE
7.0 (0.276) 31667-41X12
7.2 (0.283) 31667-41X13
7.4 {0.291) 31667-41X14
Thickness of retaining plate 7.6 (0.299) 31667-41X07 CL
7.8 (0.307) 31667-41X08
8.0 (0.315} 31667-41X00
8.2 (0.323) 31667-41X01 MT
8.4 (0.331) 31667-41X02
8.6 (0.339) 31667-41X03
8.8 (0.346) 31667-41X04
9.0 (0.354) 31667-41X05
BRAKE BAND
NAATOIE7508 ;-H—_,F
Anchor end bolt nut tightening torque 40 - 51 N-m (4.1 - 5.2 kg-m, 30 - 38 fi-Ib) ‘
Anchor end bolt tightening torque 4 -6 N-m (0.4 - 0.6 kg-m, 35 - 52 in-Ib) P
Number ef returning revolution for ancher end bolt 25
Oil Pump and Low One-way Clutch ¢
Unit: mm (in)
Camn ring — oil pump housing Standard 0.01 - 0.024 (0.0004 - 0.0009) SU
Qil pump clearance ) !
Rotor, vanes and controt piston — oil
pump housing Standard 0.03 - 0.044 {0.0012 - 0.0017}
Standard 0.10 - 0.25 {0.0039 - 0.0098) R
Seal ring clearance
Allowable (imit 0.25 {0.0098)
ST
Total End Play
MNAATO69
Total end play “T," 0.25 - 0.55 mm (0.0098 - 0.0217 in) Rg
Thickness mm (in) Part number*
0.8 (0.031) 31435-41X01 BT
1.0 {0.039) 31435-41X02
Thickness of oil pump cover bearing race 1.2 {(0.047) 31435-41X03
1.4 (0.055) 31435-41X04 HA
1.6 (0.063) 31435-41X05
1.8 (0.071) 31435-41X06
2.0 (0.079) 31435-41X07 S@
EL
DX
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SERVICE DATA AND SPECIFICATIONS (SDS)

Reverse Ciutch Drum End Play

Reverse Clutch Drum End Play

NAATC170
Reverse cluich drum end play “T," 0.55 - 0.80 mm (Q.0217 - 0.0354 in)
Thickness mm (in} Part number*
0.8 (0.035) 31528-21X01
. ) 1.1 (0.043 31528-21X02
Thickness of oil pump thrust washer 1.3 EU 051; 31528-21X03
1.5 (0.058) 31528-21X04
1.7 (0.067) 31528-21X05
1.9 (0.075) 31528-21X06
Removal and Installation
NAATOT77
Number of returning revoiutions for fock nut 2
Manual control linkage 4.4 .59 Nm

Lock nut tightening torque

(0.45 - 0.60 kg-m, 39.1 - 52.1 in-Ib)

Distance between end of converter housing and torque converter 26.0 mm (1.024 in) or more

*: Always check with the Parts Department for the latest parts information.
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