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PREPARATION AND PRECAUTIONS

Special Service Tools

Tool number
Tool name

Description

ST2505S001

Oil pressure gauge set

@ ST25051001
Oil pressure gauge

(® ST25052000
Hose

® ST25053000
Joint pipe

@ ST25054000
Adapter

(® ST25055000
Adapter

NTO097

e

@—@

Measuring line pressure

KV31101201
Oil pressure gauge
adapter

NTO093

Measuring line pressure

ST07870000
Transmission case
stand

NT421 \</b

Disassembling and assembling
AIT

a: 182 mm (7.17 in)
b: 282 mm (11.10 in)
c: 230 mm (9.06 in)
d: 100 mm (3.94 in)

KV31102100
Torque converter one-
way clutch check tool

Checking one-way clutch in
torque converter

NT098
ST25850000 Removing oil pump assembly
Sliding hammer a
b
a: 179 mm (7.05 in)
b: 70 mm (2.76 in)
c c: 40 mm (1.57 in) dia.
NT422 d: M12 x 1.75P
ST33200000 Installing oil pump housing
Drift oil seal
a: 60 mm (2.36 in) dia.
NT091 b: 44.5 mm (1.752 in) dia.
ST30720000 Installing rear oil seal
Drift
a: 77 mm (3.03 in) dia.
NT115 b: 55.5 mm (2.185 in) dia.
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PREPARATION AND PRECAUTIONS
Special Service Tools (Cont'd)

Gl
%8: E:mger Description
KV31102400 Removing and installing clutch MIA
Clutch spring return springs
compressor
EM
= LG
a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 in) EC
Supplemental Restraint System (SRS) “AIR EE

BAG” and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with CL
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The SRS system composition which is available to NISSAN MODEL Y61 is as follows (The composition var-
ies according to the destination.): MT
Driver air bag module (located in the center of the steering wheel), front passenger air bag module (located
on the instrument panel on passenger side), seat belt pre-tensioner, a diagnosis sensor unit, warning lamp,
wiring harness and spiral cable.
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 TF
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.
e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per- PD
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the
e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this FA
Service Manual. Spiral cable and wiring harnesses covered with yellow insulation either just before
the harness connectors or for the complete harness are related to the SRS.

RA
Precautions

e Before proceeding with disassembly, thoroughly clean the outside of the transmission. It is important to BR
prevent the internal parts from becoming contaminated by dirt or other foreign matter.

e Disassembly should be done in a clean work area.

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

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

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

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

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

e The valve body contains precision parts and requires extreme care when parts are removed and serviced.
Place removed parts in a parts rack in order to replace them in correct positions and sequences. Care will HA
also prevent springs and small parts from becoming scattered or lost.

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

e Before assembly, apply a coat of recommended ATF to all parts. Apply petroleum jelly to protect O-rings EL
and seals, and to 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 After overhaul, refill the transmission with new ATF. SE

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. IDX
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PREPARATION AND PRECAUTIONS

Service Notice or Precautions

FAIL-SAFE

The TCM has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even if a major
electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear even with a shift lever position of “1”, “2” or “D”. Cus-
tomer may complain of “sluggish or poor acceleration”.
When the Fail-Safe operation occurs the next time the key is turned to the “ON” position, the O/D OFF, POWER
or A/T CHECK indicator lamp will blink for about 8 seconds. (For diagnosis, refer to @.)
Fail-Safe may activate without electrical circuit damages if the vehicle is driven under extreme conditions (such
as excessive wheel spins and emergency braking immediately afterwards). In this case, turn the ignition key
“OFF” for 5 seconds and then “ON” to recover normal shift pattern.
The blinking of the O/D OFF, POWER or A/T CHECK indicator lamp for about 8 seconds will appear only once
and be cleared. The customer may resume normal driving conditions by chance.
Always follow the “WORK FLOW” (Refer to @).
The SELF-DIAGNOSIS results will be as follows:
The first SELF-DIAGNOSIS will indicate the damage of the vehicle speed sensor or the revolution sen-
sor.
During the next SELF-DIAGNOSIS performed after checking the sensor, no damages will be indicated.
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OVERALL SYSTEM

A/T Electrical Parts Location

7.

Brake reservoir..~

//@Ttank ( e
A L]
_-Revolution sensor harness

connector Il

A/T solenoid valve _
harness connector __

Inhibitor switch harness connector
—

) \

_ Brake reservoir tank __J

Revolution
sensor

Throttle position switch
harness connector
" Throttle position sensor \1)“\

)
mil

harness connector

For Australia and RHD models

valve
Torque converter

clutch solenoid

A
(Control valve upper body)

(Control valve £/ A
lower body)

AT fluid A/T fluid
temperature temperature
sensor switch

AT-5

TR

.. A/T mode switch
. (POWER and
HOLD indicator

A/T check switch (For the
Mldd|e East) (Reverse side
of fuse box cover)

;//7/\

%

Data I|nk connector
for CONSULT (LHD models)

B

\I/

\fﬂ b3

0/D OFF indicator lamp 4
(Except for the Middle East)
A/T CHECK indicator lamp ~
(For the Middle East)

6.
/ U \<A/T oil temperature
warning lamp X‘n/—

e

RD28ETI engine models

Accelerator position sensor
harness connector \/\\7

Accelerator //7//

posmon switch

Steerlng column

i @

NOONN S

SAT207J

EM

LG

EC

FEE

()
=

T

TF

PD

FA

RA

EL

SE



OVERALL SYSTEM

Circuit Diagram — TB45E Engine Models

Z w
wZ 2 o = =
10O [y =
- — a4 >
) 20 3%
252 £2 Lwo G0
Eea ®pn K2 ws 5s = 2 oy
My & P o o 52
_ | _ | <+@ o B g = >i
= = ?g — h> o> i w Z
T Lk 2o|E|ColB|3,|EI3.|E|53
il — Y = z— no <
il ! _ &2 22 Fw T e w L5
£ ” T = (3 48 | 85 | B3 | B3| £5%
8y = =5 >0 I T &322
1INSNOJ ¥04d (37INCONW TOYLINOD 8¢ o own »n> > o>
YOLI3INNOD 6 Ls $223) O3 ox
INTT vivd & o zo
z ! v¥ L SL ¥L 5 95 ww
[%2]
@D (HOLINS  (7p). ot
TO4LNOD
HILIMS
JATHQYIAO)
301A30 Loy PRI
= ._.W< (23 0g YL 62 L 9 § L¥ 143 6 TV LY 4 L 114 L [ ¢ 8% 4¢
< T T
Wo1s4s %
ety © (31NAON TOYLNOD NOISSINSNYHL) WOL
! 1!
ol nw 0
¢ )4 44 I3 k44 134 9L Ll 61019 Sg£v2.LZ9C 8¢ 8L ¢
@ (@9 _
—e
O SV
= HOSN3S
a33dS
HOLIMS - ATTIHIA A s ) _W._
FANLVIIdNTL T ~ ) a
a4 /v e =] 0o L
HOLIMS u w w (@) gL 21
(@0 : diny 300N LY w a S — OO GY:LINN
- dW3L d0LYI1aN] oLlny 3] = m%* 5 TOY¥LNOD
110 ¥313M0033ds | 193H0 LV (o) NS KA S S _ o) SRk
Ly @ anv @ @ HOLIMS e
: TIANIAS/ 10N 10K | |43M0d | No11150d eleee]e]e
mowuw_mwm aoH gamod 31L103HL ac,n_mww”m.ﬁ > w % |'Lo:oﬁ__ﬁ_m“
o - A RAENEE as1nJd o)
43L3W NOILVNIGWOD = HALIMS
— WH— YOLIGIHNI
Y911MS [0J1UCD BALJPJIBAC 1NhOYL IM: (TO) asnd uw:u__N— meH_E
Yol iMs {0J43U0D 3AIJpUsA0 Y3 im: (QA)
yroims apow 1y 1noyaim: (VX
assy yrim: 89 1¥v1S 40 NO

yorims apouw 1/v y1im: (AY)

HOLIMS NOITLINDI

Ad3LLvE

TAT159

AT-6



OVERALL SYSTEM

Gl

Circuit Diagram — RD28ETI Engine Models
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OVERALL SYSTEM

Wiring Diagram — A/T —
IGNITION SWITCH ] AT-A/T-01
BATTERY ON or START
| 7
7.5A 7.5A FJLZJBSE BLOCK | Refer to EL-POWER.
(B)
| ’ D, G
X1 1
|LsE] |Lze]j [1oH]
oy GOR GIOR - N : Dotectable line for DTC
| = Non-detectable ling for DTC
-
O =av> G/OR -|>
Next page
_>
O=<TE> G/OR
I_ B/L = To EL-START
G/OR B/L

a]

INHIBITOR
SWITCH

& @&

(‘.-
II II I@I

-.’\I
I@I II II

||

RB Y P/L P GW G B/R
B/R #pp To EL-START
@ : TB45E engine models
4] [s] <{AMD : With AT mode switch
DIODE
® |L2] L]}
W W
Lo
1
RIY G/OR G/OR vlv E’ G/IW (Ia \.(
e ol sl I=8]! Izl Iz71 267l Ir=sl
MEMORY VIGN VIGN N-SW D-SW 2-SW 1-SW R-SW oM
B/U (TRANSMISSION
CONTROL MODULE)
€D . @
Fm—————— e —— — [ Refer to last page (Foldout page).
3
| |
1[2]3]4] 5] —e[7]8]o]10 /6543 ‘
11]12]13[14]15]16]17[18]19]20]21[22] 23] 24 EJ,SG :\ 9lal7/ :
0 U U -
rr-"-"=-""-"=-"=-"=-"-"""-"-""="-"="-"""-"=-="-""—-——-———-m == I
= : = = I
112 B BEHEREE 25]26]27|28[29]30]31[32[33 |
an o | 5 2 1 O S i | G 34583738 304041 [42]| Er02) |
 |Lelzolad le2lasle4l] w aafaalas|lslazlee]] @y : H.S.
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OVERALL SYSTEM

TB45E ENGINE MODELS

Wiring Diagram — A/T — (Cont’d)

- AT-A/T-02
Preced @'G/OR
ing
page <_ GIOR -
G/OR BN : Detectable line for DTC
|| == Non-detectable line for DTC
G/OR 8 <AV : With AT mode switch
G/OR : Without AT mode switch
[ i | M20 . With overdrive control switch
THROTTLE I_I_Im :Without overdrive control switch
WIDE POSITION /0
OPEN OTHER | SWITCH
—_ (F1)
OTHER T CLOSED
WG
AT
POWER HOLD @) é MODE
SWITCH
A Tt POWER HOLD G12): &GW
uTo INDICATOR INDICATOR
LAMP LAMP
WG RIL 4 5
|_,_| L L] [
|*|-----{|_£| YR RAW B
W/G RIL B 'E%M B
i; B M20) B
wBw-m e
WG L wW/G YR RW JT— =
* = S
| |_ == -
|
RW
(D)
IC2d 222 Go]| |
; ; W/(; Y/R* R/V\‘
WG RL
Gl [Tl ICacTl Cea] o
FULL IDLE POWER HOLD .
o oLf WET > S Gy  POWER INDICATOR LANP M (ThANS.
O/D OFF INDICATOR LAMP : MISSION
AT CHECK INDICATOR LAMP : MODULE)
Eo. E®
Refer to last page (Foldout page).
1]2][s 4]5]e 1[2]s[=[4]5]s]7 @29, B19)
gl 9 l1ol11]12]13]14]15]16 MVT gl ol1ol11]12]13]14]15]16
1]2]3]4 s]7[8]9]i0 <] =
1121312816 7]1el19zo 21 [22[2ales] \E12 LIsli] [alale] | @2
W GY W
FesmEEEEEEEEEEEEEEEEEEmEEmEEEEmEEm—_—_—— I
: = =l I
| [E12Te]aTsTeT7 8 o 25]26]27] 28] 29]30]31]32[33 Gy
{6 I G2 3 S S G S | NG 34[35]35]37[38[39]40]41]42]| E102) 1
(Dol l22fesfedl| w3laafas]— lelezles]| aY :
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)
RD28ETI ENGINE MODELS

BATTERY m— ? — Y AT-A/T-03

| Refer to To EC-MAIN,MAFS,
EL-POWER. GOVNR,FCUT,ACL/SW
7.5A
[s0] W
T A

>
B/Y -| : > To AT-A/T-07

ACCELERATOR
POSITION
SWITCH

GDAE
29 B>

R/L W/G

I_l_l_ l_l_I

I : Detectable line for DTC -F;-
m—— Non-detectable line for DTC AL (F7) WG

{L>: LHD models OW I
®: RHD models I

<—

-

FULL IDLE O/D OFF

TCM
INDICATOR (TRANSMISSION
CONTROL MODULE)
Eio]) , E102
Refer to last page (Foldout page).
[Hz] @21, G20
[ Gho @ @ By @
3l6] BR GY W
rrr - "-"""""""-"""-"""-""-""-"="=-"—"=-"-""—"="—"=—-="—"="—-—""—"="—"7"—= I
: = = |
112]3]4]5]6]7]8]9 25]26]2728]2a]z0]z1 [22]32 |
111 122 133 1‘: 155 1e|17|1a|19260271 282293;2 M52) , 108 : NEERRERERD R 3485|3637 382940 [41]42] | Ero2 |\%
W 1 |Gelzolet T lefealeal| W salaalasl—laslarlee]| Gv 1
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

- @l
I : Detectable line for DTC IGNITION SWITCH AT'A/T'O4
== : Non-detectable line for DTC ON or START
> LHD models MA
(B : RHD models 10A (FJL/JE%E BLOCK' [ Refer to EL-POWER.
|
@ : TB45E engine models EM
: RD engine models
: With A/T mode switch W./B -
: Without A/'T mode switch L@
: With overdrive control switch
: Without overdrive control switch (o] E@
¥ 2:
55K : (R
UNIFIED METER GONTROL UNIT AT | COMBINATION METER EE
*2 3: @ G%) O/D OFF - (With speedometer and odo/trip meter) 63) %lglMp , , ,
67k <R AT CHECK : <OD> & ) =
3 24 : - FPC CONNECTOR "
* <O CL
ox: {BD
|L22]) |L26]] ILsd) |Lsa])
ay eV L/OR B Y/R MT
R/W :
> To AT-
JOINT YR -[>A/T-1o
conne- | @ed):<L> E@®: <>
[3] (B> <&
¢ 3 |mL/OR m | mmmm | /OR {l: —  /OR ot TF
L/OR PD
> Next
Q- o> po
G B | 1 ,
T Ee i || .
To AT- -t
AIT-02 <]‘ RW =<TE=O | ] o l
i d 2] [ VEHIGLE 1 = o
N = =
prge N\ |eeEeD @ <D @D
7 ' BR
VSP-2
(TRANSMISSION ST
CONTROL MODULE) ol
e e o I Refer to last page (Foldout page). RS
: LN e[/ N5 6[i7 | 7 @D, @2
||1|2|3|4|5|6|7|8|9|10| 18[19]20[21]22[23][24]25 26 l\g?qs : EGZS(Q BT
I I
I I
I I
I [27]28]29]|30)/ZAN31]32]33 I 3415 _—l6|7]8[9]t0 HA
I [34]35]36]37|[38[39]40]41]42 Laslaslsslasla7 laslaslsols ool | nl12]13]14]15]16]17]18]19[20]21[22[23]24 '
. _ |
=1 s
25]26[27]28]29] 30]31]32[33
;;;; iiiiii M79 34]35]36]37]38[39]40[41]42 \% ;igﬁ:ﬁg E104 @?2;@
w 43laalasl—laslerlas]| av W GY SE
IDX
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)
T-A/T-05

TCM
(TRANSMISSION
OD OFF SW - CONTROL MODULE)
AT CHECK SW : GND  GND . @@
I22]] B3|
B B I : Detectable line for DTC
| I — Non-detectable line for DTC
o {1 : LHD models
@ : RHD models
@ : TB45E engine models
Procedi - I : RD engine models
recedin
page ° @'GY? 5 : With A/T mode switch
O _@ . With overdrive control switch
B> ? . Without overdrive control switch
*1 56M: L
GY .
* ov: <R
To EL-ILL <-|_/B—| || x2 atM: <O
@
GY a6M: <R
3 ol
A/T DEVICE AT
(OVERDRIVE CHECK M51
CONTROL SWITOH
OFF | sWITCH) ON
@ (&t (@@
I_|T|_I =] =)
B B B
ToEL-ILL = B — JOINT CONNECTOR-3
O=es L] (e
s | 1 1 m
B B (B1¢9 B B B B B B B B B B
T i T 1
B23 #19):<{T> @30 (Fa4 F23
Mo8) : R
= Refer to last page (Foldout page).
e o @) 2] @o w20 19
78 [oltofti]1e[ssl1alts16] = 3
rrr """ == === == I
: = = I
| |E213l4]s]6]7 8]0 25|26]27|28]29f30{31]32|33 lER
¢ |lefut [x2]13]1af1s]16] 7] 1s]f (Etct 34|35|36|37]38[30[4041|42|| (E102) |
(el ql22lesfo4f] w a3aalas|— Jlaslazlasl] Gv 1
r—_—---_ - —-_——_—"— - _—_——_——— __—_—_———___ |
L <]
1]2]3]4 A HEIEI 1
1|12]13]14[15]16[17]18[19]20]21[20] 23] 24 E\',SG 1 L1 lalal2]r]
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OVERALL SYSTEM
Wiring Diagram — A/T — (Cont’d)
TB45E ENGINE MODELS Gl

AT-A/T-06

MA
TCM
(TRANSMISSION
CONTROL MODULE)
SENS SENS VSP-1 E102
POWER GND (REV SEN) EM
2] L42] 2]
OR* 54 W LG
| -
o @ e @ Em——— —84>TOAT—A/T—1O e
I el R
OR B ! I
|_._|' '|_._| | | EE
-------- TR ' '
88 | |
OR B 1 |
I I
I I
M5 I I
___________________ ! ' MT
! |
OR B | |
THROTTLE ] P
POSITION SENSOR —-==
= e
> ILs ) L2 ]| L) TE
@m=mor E'\/}/\/"Z} & mmm @ | | REVOLUTION
SENSOR
JOINT
Ll%l_l CONNECTOR-6 E71 oD
W F26
fo—|--E3a N
| | 1 A
I I =B '[E L JOINT
I I CONNECTOR-5
NN
P ] RA
o I 1L W Detectable line for DTG
B = : Non-detectable line for DTC
I\ ¥ v [ | BR
OR W B B B B B
il izl ol )
SENP VO GND-C GND-A | ECM L ST
SonTroL — =
MODULE) F24 F23
RS
Refer to last page (Foldout page).
=l BT
ToTs NEG = 25]26]27]28[20]a0[31]32[33 & =
TeTsoliTolahaens] & 54|35 6] 7] 38 a0 40[41]42
W GY sl lelarlzs]| @
A
1]2]3]4]5 7]8]9l10 = T1T
E106 GORGD)
n[r2[1s[ra[16[16[ 7] 18] 16fo0fo1]22]2s]oa] “=5; =R N oy BL
SE
IDX
TAT117
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OVERALL SYSTEM

RD28ETI ENGINE MODELS

N : Detectable line for DTC
m— Non-detectable line for DTC

<D : LHD models
® : RHD models

Wiring Diagram — A/T — (Cont’d)

AT-AT-07
TCM
(TRANS-
MISSION
CONTROL
SENS SENS VSP-1 MODULE)
POWER____GND (REVSEN) | G102
ACCELERATOR [32] [42] [29]
POSITION =, e L]
SENSOR GR B W
@ <D )
m25): (R

-
@O @@= @ mm -qu}}rﬂb

O-uw{z—\/\{\/\-z}e/n-o L o
® A
Ll%l_l N b
| |
GR B I I
29 _@ I—.—l_l—.—l | |
Yo | .
LW Mag
~1- G/R B I I
@ <IN | |
-1 I I
I I
| I I
O : L | |
| . - ~ |
| B L o4 .
I I G/R B W
[ [ (W52
S e [ e
N e iny i W e
| | GR REVOLUTION
To AT- I I o— GIR B SENSOR
A,T_OSQ- BIY = | | | E71
| | I
I I
' INT
: : .?D O CONNEGTOR-4
[ [
[
fre-|~o-06- S s
B/Y ®
1 I I
8 B B
B M Cge ) ¥ ol |
1
LW W GIR GR B B . 1
Ml e [EAl =1l [49] [Eal Gl F17)  (E6
SSOFF  TVO- TVO TVO+ AVCC GND-A GND-C ECM
(ECCS-D
CONTROL
MODULE)
- Refer to last page (Foldout page).
= 11213 41516 (Fs)
’ 8] 9[10]11]12[13[14]15]16 va,1
1]2]3]4 AEARM >
11[12]13[14[1516[17[18]19f20l21]22[23]24 ’
=]
25[26]27]ee 20303 1]a2]32 T1T
34|35z 3728 30 [40[41 ]2 T
salaalasl|laslarlas]| &Y H.S. GY

AT-14

TAT139



OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

AT-AT-08
ASCD DATA LINK
CONTROL CONNECTOR
CRUISE oD UNIT FOR CONSULT MIA
LAMP CANGEL .
OUTPUT SIGNAL (GDRC
13 12 1 2 9
] Liz]] ENNENNEN -
B/Y WG YiG YR Y
| 4 G
LG
EC
YiG YR Y
To EL-ASCD ‘- B/Y ® 1 1 1 EE
[l
JOINT
CONNECTOR-1
M73 GL
]G R [
| | | | | |
YiG YR Y
. MT
I : Dctectable line for DTC
= : Non-detectable line for DTC
@ : TB45E engine models
&Sy : With ASCD
TF
B/Y WG YiG YR Y —
Y| KA " - %
(Dl - 2= - (O 202 T -
/ WG YiG YR Y
‘ FA
Y-l > Next page
RA
B/Y WG YiG YR
[Gg] [24] [s0]l I[s1]
TR B vl
. . TRANSMISSION -
SW: {asy SW:das) (BX)  (TX) CATa0L MODULE) ST
CGHRCD)
RS
[—]
12 14T T6]7] 77y 2frsfiofs[o] TiT2] — 1 rle[oliol o= @
glo] [n o 14[8]4]5 7] =5 nl1ef1a]14]15]16]17]18[rolo0farleoloal24] 7= =5 BT
rr—-"-"""-"=-"®=-"=-"-"=-"="-""""="-"""/"=_-"/—m—m—m—— == I
: =l = | HA
1]2]3[4]s]6]7]s]2 25]26]27]28]29]30[31]32[33 I
;;;; iiiiii W79 : o[t [i2[alrl 5[ 7[8]| Gion 34]35]36[37]38] 3040 41]22 E102|
W 1 |Belolor [ l22lzsled]| w sl leelarlssl| G 1| MRS EL
e e _——=___ I
SE
IDX
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

T-A/T-09
TCM
(TRANS-
MISSION
BN : Dotectable line for DTC H ENG EA%IBI-LFJRL%_
= Non-detectable line for DTC SENS DT1 DT2 DT3 REV N.D ,
@: TB45E engine models ||ﬂ|| ||i|| ||i|| ||L|| Ll%l_l |_1|T|4_|
<{BD> : RD engine models BW PUM PB p Y/B pL:TEY
*1 53: {IED P8 : BDY
26
*2 56: @
68:
*x3 5: TE) @
P/L:
2 P : R0
x4 14: TED Y/B |J—|
ar _r-M-Sé-@r---_r---mr---l‘il i
*5 15: <TEY PUW P/B Y/B
30: pL: TED
v 7. D> P : <RD>
5:
*7 44: TEY
22:

- -
ot <Guon
Preceding v
page

piL: TED>
Y LOR BW PUW P/B P Y/B P : R0
1 1 1 [ |
=l Gl _Ge=]l Gell  Gall sl Gl Gl
. VSP TV0O DTH DT2 DT3  TACHO NEUT ECM
scicL: <TEp e
CONTROL
MODULE)

1]2[3k<_ _—=>{4[5]6 1[2Tal4ls = >]s[7[a]alio

78] 9l10]11[12]13]14]15]16 MV?; 11]12]13[14]15[16]17]18] 19]20]21]22] 23] 24 ’ Exﬁ
rrr-- - """ "-"-""""”-"- ""” "”-"-""-—"»"-"-—-"="-—-"="-""—""—"—""""""""="— I

: = = |
d2]2]4]s]e]7]8]0 25]26]27]28]29]30]31]32[33 I

1 el ]2 [1sf1al1s[16]17] 8] f Edof 34|35]36[37[36]30]20]41]42]| E102) 1

i (Deleoloil— lealasfodl| w a3laaas|— Jlaslarlas]] v 1 H.S
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

AT-AT-10 ©
TCM
(TRANSMISSION VA
FLUID CONTROL MODULE)
TEMP
SENS
] M
EEE : Dctectable line for DTC
R* = Non-detectable line for DTC
@ : TB45E engine models L@
: RD engine models
EC
FE
CL
To AT-A/T-04 @- VIR — T
To AT-A/T-06 <P B ﬁ
4—
To AT-A/T-07 @ G _{@) TE
) PD
AT
e
B R Y/R
[} --|C5] 72 -
L.—I- I—.—I- TERMINAL I—|—I
g v 2(SDEEDMBLY ar
RA
AT FLUID BR
TEMPERATURE A/T FLUID
SENSOR LOW HIGH | TEMPERATURE
SWITCH -
- ST
-
RS
25[26]27]28]20[20]31]32[33
@gg?} 5435 36]a7 38304041 ]42] | Eioz % BT
BR s3laals|—|leelarlasl) av
HA
EL
SE
IDX
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

TCM
(TRANS-
oy,
LU PL PL
DUTY OVR/C SHIFT SHIFT DUTY puTY | MODULE)
SOL SoL SOLA SOLB SOL(DR) SOL £10;
[ [20]] [ ] [L2]) |L| m
G/o: L/B* L/W* L/R BR/Y GY*
DROPPING
RESISTOR
E78
GY
AT
SOLENQID
G/OR VALVE LB LW LR GY
&2 ] 3] [2] [£]
-------- 7 | S e
TERMINAL L.—I- I—.—I- I—.—I
L CORD G Y R
ASSEMBLY
AT AT2 AT3
-------- -------------------- 6|
OVERRUN LINE
o | CLUTCH - gg'LFETNOID gg'LFETNOID o |PRESSURE
S |SOLENOID  ||© [SRENC S |SOLENG > | SOLENOID
VALVE VALVE B
b W : Detectable line for DTC

—  Non-detectable line for DTC

w

©w
e 4]

T - 1T2]z[«]s[6]7]8]0 * 1« 1«
Cletats) ol el alialisrelrfel| €D | [ ]7] [6]2]
BR GY S. BR Gy BR

19]20]21 | 22123124 W

% : This connector is not shown in "HARNESS LAYOUT", EL section.
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OVERALL SYSTEM

Cross-sectional View

MIA

EM

LG
EC
FEE

L
T

—I
.
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yeys ndinQ __
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pueq axeig M/ﬁ

PD
FA
RA

SAJEA |0JJUOD)
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Hydraulic Control Circuits

OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism @l
The automatic transmission uses compact, dual planetary gear systems to improve power-transmission
efficiency, simplify construction and reduce weight. MA

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. [E[}\]
These one-way clutches, combined with four accumulators, reduce shifting shock to a minimum.

CONSTRUCTION LG
¢ g6
rz ! FE
@HD) oL
H &i J NIT
= —
I

TR
3
PD
SAT500! =a
@ Torque converter clutch piston @©@ Front sun gear @ Forward one-way clutch
® Torque converter @ Front internal gear ® Overrun clutch BA
® Oil pump @ Front planetary carrier ® Low one-way clutch
@ Input shaft @ Rear sun gear @ Low & reverse brake
® Brake band ® Rear pinion gear @ Parking pawl BR
® Reverse clutch @ Rear internal gear @ Parking gear
@ High clutch ® Rear planetary carrier @ Output shaft
Front pinion gear (® Forward clutch ST
FUNCTION OF CLUTCH AND BRAKE as
Control members Abbr. Function
(® Reverse clutch R/C To transmit input power to front sun gear @ . BT
@ High clutch H/C To transmit input power to front planetary carrier @.
@® Forward clutch F/IC To connect front planetary carrier @ with forward one-way clutch @. HA
@® Overrun clutch o/C To connect front planetary carrier @ with rear internal gear @.
® Brake band B/B To lock front sun gear © .
. . - EL
@ Forward one-way clutch FIO.C V\./hen. forv_vard clutch is engaged, to stop rear internal gear @ from rotating in oppo
site direction.
® Low one-way clutch L/O0.C At D, position, to prevent rear internal gear @ from rotating in opposite direction. SE
Low & reverse brake L&R/B ;Ii'gr:;)ck rear internal gear @ (2, 1, and 1,), to lock front planetary carrier @ (R posi-
' IDX
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OVERALL SYSTEM

CLUTCH AND BAND CHART

Shift Mechanism (Cont’d)

Band servo © @)
® @ ® ® Foward [ Low | @,
Shift position Reverse | High | Forward | Overrun one- one- reverse Lock-up Remarks
clutch clutch clutch clutch 2nd 3rd 4th way way brak
apply | release | apply clutch clutch rake
p PARK
POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
1st O *1 °® °®
2nd *1
D*4 " O @ O o Automatic shift
l12<3<4
Ol O[O |®|® .
4th O | ® A® | ® | O O
2 - O et e Automatic shift
12
O|@ |0 0
Locks (held sta-
1st
1 O | O o O e
in 1st speed
O|0O|O 12

*1: Operates when overdrive control or A/T mode switch is being set in “OFF” or “POWER” position.
*2: Oil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does not contract 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: AIT will not shift to 4th when overdrive control or A/T mode switch is set in “OFF” or “POWER” position.

® ® 000

. Operates

. Operates during “progressive” acceleration.

. Operates but does not affect power transmission.

AT-22

. Operates when throttle opening is less than 5.5/16, activating engine brake.

: Operates when throttle opening is less than 5.5/16, but does not affect engine brake.



OVERALL SYSTEM

Control System Gl

OUTLINE

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

SENSORS TCM ACTUATORS el
Inhibitor switch LG
Throttle (accelerator) position
sensor Shift control EC
Closed throttle position switch Line pressure control Shift solenoid valve A
Wide open throttle position Lock-up control Shift solenoid valve B
switch Overrun clutch control Overrun clutch solenoid valve EE
Engine speed signal Timing control Torque converter clutch
A/T fluid temperature sensor } Fail-safe control } solenoid valve
Revolution sensor Self-diagnosis Line pressure solenoid valve CL
Vehicle speed sensor Duet-EU control O/D OFF, POWER or A/T
Overdrive control switch CONSULT communication line CHECK indicator lamp
AIT mode switch control MT
AIT check switch
ASCD control unit

CONTROL SYSTEM

_07

TF

*1: Except for the Middle East
*2: For the Middle East @@
*3: For Australia

Engine AT C\ FA

L/ ASCD
Q control unit

I A/T fluid temperature sensor

\I;;r:\(/aepressure solenoid I@)@l R
Torque converter clutch - - Overdrive control
Inhibitor solenoid valve Dropping resistor switch*1
Closed throttle switch Overrun clutch solenoid A/T check switch*2 ST
position switch —| valve
Wide open throttle J Shift solenoid valve A
position switch Shift solenoid valve B RS
Throttle (accelerator) ' *
position sensor Jt—]

: TCM BT
Engine speed '—»

[}
: T O/D OFF indicator MA
Throttle opening i 5 lamp*1 or A/T CHECK g
H E % indicator lamp~2 =
o| = |m o
ECM 2 4{ Vehicle speed sensor a EL
POWER indicator lamp*3
A/T mode switch*3 SAT209J
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OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Inhibitor switch

Detects select lever position and sends a signal to TCM.

Throttle (accelerator) 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.

Wide open throttle position switch

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

Engine speed signal

From ECM.

A/T fluid temperature sensor

Detects transmission fluid temperature and sends a signal to TCM.

Input | Revolution sensor Detects output shaft rpom and sends a signal to TCM.
. Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
Vehicle speed sensor . o :
sor (installed on transmission) malfunctions.
Overdrive control switch
(Except for the Middle East)
AIT mode switch . . - . . .
. Sends a signal, which prohibits a shift to “D,” (overdrive) position, to the TCM.
(For Australia)
AIT check switch
(For the Middle East)
. . Selects shifting point suited to driving conditions in relation to a signal sent from
Shift solenoid valve A/B gp g 9
TCM.
. . Regulates (or decreases) line pressure suited to driving conditions in relation to
Line pressure solenoid valve -
a signal sent from TCM.
. Regulates (or decreases) lock-up pressure suited to driving conditions in relation
Torque converter clutch solenoid valve .
to a signal sent from TCM.
Output Controls an “engine brake” effect suited to driving conditions in relation to a sig-

Overrun clutch solenoid valve

nal sent from TCM.

O/D OFF indicator lamp
(Except for the Middle East)
POWER indicator lamp
(For Australia)

A/T CHECK indicator lamp
(For the Middle East)

Shows TCM faults, when A/T control components malfunction.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

M | Self-diagnosis
SELECT SYSTEM After performing this procedure, place check marks for results on
| ENGINE _ | the “DIAGNOSTIC WORKSHEET”, lAT-38. Reference pages are
| AT uy | provided following the items.
| | SELF-DIAGNOSTIC PROCEDURE (With CONSULT)
| | 1.” Turn on CONSULT and touch “A/T".

If A/T is not displayed, check TCM power supply and ground
| | circuit. Refer to . If result is NG, refer to
| | (“POWER SUPPLY ROUTING").

SAT974H
2. Touch “SELF-DIAG RESULTS”.
W seLF-DIAG ResuLTs Bl [ Display shows malfunction experienced since the last erasing
FAILURE DETECTED operation.

CONSULT performs REAL-TIME SELF-DIAGNOSIS.

VHOL SPEED SEN-AT Also, any malfunction detected while in this mode will be dis-

played at real time.
[ ERASE |[ PRINT |
SAT255H
Item Display Description Remarks
No failure *eexNO FAILURE*++x e No failure has been detected.
e This is NOT a malfunction message.
Initial start *INITIAL START* Whenever shutting off a power supply to the ]
TCM, this message appears on the screen.

Vehicle speed sensorA/T
(Revolution sensor)

e No signal input from vehicle speed sensor[A/T (revo-
VHCL SPEED SENIA/T lution sensor) during traveling due to disconnection,
or input of abnormal signal.

Vehicle speed sensorlMTR
(Meter)

e No signal input from vehicle speed sensorMTR dur-
VHCL SPEED SENIMTR ing traveling due to disconnection, or input of abnor-
mal signal.

Throttle (accelerator) posi-
tion sensor

e Throttle (accelerator) position sensor signal voltage is
abnormally high.

THROTTLE POSI SEN e Throttle (accelerator) position sensor signal voltage is

abnormally low with closed throttle position switch

“OFF” or wide open throttle position switch “ON”.

Shift solenoid valve A

e Specified voltage is not applied to solenoid valve due

SHIFT SOLENOQID/V A . X o
to disconnection or shortcircuit.

Shift solenoid valve B

e Specified voltage is not applied to solenoid valve due

SHIFT SOLENOID/V B . X o
to disconnection or shortcircuit.

Overrun clutch solenoid
valve

e Specified voltage is not applied to solenoid valve due

OVERRUN CLUTCH S/V h . T
to disconnection or shortcircuit.

T/C clutch solenoid valve

e Specified voltage is not applied to solenoid valve due

T/C CLUTCH SOL/V ) . P
to disconnection or shortcircuit.

e Supply voltage to TCM is abnormally low during trav- | To be dis-

AT fluid temperature BATT/FLUID TEMP SEN eling. . . _ played in case

sensor/TCM power source e Fluid temperature signal voltage is abnormally high of abnormality
(fluid temperature is low) during traveling. and no record-

Engine speed signal ENGINE SPEED SIG e Engine RPM is abnormally low during traveling. ing is made

Line pressure solenoid
valve

e Specified voltage is not applied to solenoid valve due

LINE PRESSURE S/V . X o
to disconnection or shortcircuit.

TCM (ROM)

CONTROL UNIT (ROM) e TCM memory (ROM) is malfunctioning.

TCM (RAM)

CONTROL UNIT (RAM) e TCM memory (RAM) is malfunctioning.

AT-25
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Self-diagnosis (Cont'd)

Bl SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT)

Self-diagnostic results are indicated by a different indicator lamp
depending on applied models as follows:

OVER DRIVE
10N %OFF

Models Indicator lamp

For Australia POWER indicator lamp

Except for the Middle
East and Australia

For the Middle East A/T CHECK indicator lamp

O/D OFF indicator lamp

L on

SAT774B

— Except for the Middle East and Australia —

,/f———\u
80 100 120 /—\ DIAGNOSIS START

O/D OFF Indlcator lamp l

/jo 160 ANBHEC|
180 1. Start engine and warm it up to normal
200 engine operating temperature. No _ Go to “1. O/D OFF,
: 2. Turn ignition switch to “OFF” position. "| POWER or A/T CHECK
Wait at least 5 seconds. Indicator Lamp Does Not
<a73705| | 3 Tum ignition switch to “ACC" position. Come On”, laT-08.
4. Set overdrive control switch in “ON”

D] position.

5. Move selector lever to “P” position.

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

7. Does O/D OFF indicator lamp come on
for about 2 seconds?

OVER DRIVE
10N NOFF

Yes

D] ,

1. Turn ignition switch to “OFF” position.
2. Turn ignition switch to “ON” position.

VAl
a
s

SAT653E

(Do not start engine.)

3. Move selector lever to “D” position.
4. Turn ignition switch to “OFF” position.
5. Set overdrive control switch to “OFF”
position.
6. Turn ignition switch to “ON” position.
(Do not start engine.)
e Wait more than 2 seconds after ignition

OVER DRIVE
(ON HOFF

switch “ON”.
IR on )
I
SAT780B
1. Move selector lever to “2” position.
ll 2. Set overdrive control switch in “ON”

position.

o I

OVER DRIVE
tON 4OFF

Move selector lever to “1” position.
Set overdrive control switch in “OFF” posi-
tion.

= D I

SAT781B ®

AT-26



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Self-diagnosis (Cont'd)

® @l
Accelerator pedal
l MA
Depress accelerator pedal fully and
release it.
EM
,
Depress
Release Check O/D OFF indicator lamp. LG
SATOS1F Refer to JUDGEMENT OF SELF-DIAG-
NOSIS CODE, AT-31, EC
By
RNE T T ,
30 100 1207 Y\ 3 DIAGNOSIS END EE
80 AN A
9 O/D OFF indicator lamp
GL
MT

SAT210J
— For Australia —
Front
DIAGNOSIS START TE
AUTO POWER
POV<IER indicator l P@
1. Start engine and warm it up to normal
engine operating temperature.
2. Turn ignition switch to “OFF” position. BA
Wait at least 5 seconds.
A/T mode switch SAT211J FBA
N
1. Set A/T mode switch to “AUTO” position.
2. Set overdrive control switch in “ON” No .| Gotol. O/D OFF, POWER BR
position. "| or AIT CHECK Indicator
3. Move selector lever to “P” position. Lamp Does Not Come On, ST
Oons GrLE 4. Turn ignition switch to “ON” position. jaT-08.
(Do not start engine.)
5. Does POWER indicator lamp come on RS
m. for about 2 seconds?
Yes
SAT879E B BT
A 4
1. Turn ignition switch to “ACC” position.
2. Move selector lever to “D” position. HA
l EL
®
SE
IDX
Shift lock release button SAT244]

AT-27



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OVER DRIVE
ON 3} OFF &

Corr L

SAT881E

Self-diagnosis (Cont'd)
®

1. Set overdrive control switch in “OFF”
position.

2. Depress accelerator pedal fully and
release it.

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

SAT245|

D
\ 4

1. Move selector lever to “2” position.
2. Set overdrive control switch in “ON”
position.

y

o Y0

SAT2461

1. Move selector lever to “1” position.
2. Set overdrive control switch in “OFF”
position.

y

Depress accelerator pedal fully and
release it.

y

Accelerator pedal

Release

SAT981F

Check POWER indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-
NOSIS CODE, AT-31,

y

DIAGNOSIS END

Front

AUTO POWER

/
POWER indicator

A/T mode switch SAT211J

AT-28




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont'd)
— For the Middle East —

DIAGNOSIS START

ANB

y

SAT163C
,//‘-’_—_\\J

80 TOO 120 /—\

AT CHECK indicator lamp

160
/j° 180
200

1. Start engine and warm it up to normal
engine operating temperature.

2. Turn ignition switch to “OFF” position.

3. Move selector lever to “P” position.

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

5. Does A/T CHECK indicator lamp come
on for about 2 seconds?

No

Yes

(CHD;

y

SAT210JA
D
-~
gy © -
?
S
\\ “Push”
= ED
SAT212J

1. Turn ignition switch to “OFF” position.

2. Move selector lever to “D” position.

3. Turn A/T check switch to “ON” position
and hold it at “ON”".

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

y

1. Move selector lever to “2” position.
2. Release A/T check switch. (Turn to
“OFF” position.)

y

“Release”

@ =>CD

SAT213J

1. Move selector lever to “1” position.
2. Turn A/T check switch to “ON” position
and release it (turn to “OFF” position).

“Push” “Release”
=»> > D

SAT214)

!

®

AT-29
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Self-diagnosis (Cont'd)
1] ®
Accelerator pedal

.

Depress accelerator pedal fully and
release it.
Depress Release
v
SAT754A Check A/T CHECK indicator lamp.
Refer to JUDGEMENT OF SELF-DIAGNO-
\\J SIS CODE, AT-31.
/___,___
A/T CHECK |nd|cator Iamp DIAGNOSIS END

160
/j° 180
2

00

SAT210JA
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont'd)

JUDGEMENT OF SELF-DIAGNOSIS CODE

O/D OFF, A/IT CHECK or POWER indicator lamps:*1

All judgement flickers are same.

NN/ /o
— -

e | ~—
SN

Self-diagnosis
start

Start signal 10-judgement flickers
F==- OO N AT oA n- - - Light

SAT819H
All circuits that can be confirmed by self-diagnosis are OK.

4th judgement flicker is longer than others.

NV

AR

Self-diagnosis
start

- 7- - Light
J“LHHJL - Shade
_ _ o o _ SAT797H
Shift solenoid valve A circuit is short-circuited or discon-

nected.
®»Go to SHIFT SOLENOID VALVE A, AT-73.

1st judgement flicker is longer than others.

\\\//4

—_— —_—

AR

SAT794H

Revolution sensor circuit is short-circuited or disconnected.

®»Go to VEHICILE_SPEED SENSOR [A/T (REVOLUTION
SENSOR), AT-66.

5th judgement flicker is longer than others.

\\\//4

-ny--- Light

-- Shade

SAT798H
Shift %olenoid valve B circuit is short-circuited or discon-
nected.

®»Go to SHIFT SOLENOID VALVE B, AT-75.

2nd judgement flicker is longer than others.
NV IS

p—

0 NN

SAT795H

Vehicga speed sensor circuit is short-circuited or discon-
nected.
®» Go to VEHICLE SPEED SENSOR MTR, AT-68.

6th judgement flicker is longer than others.

\\\//é

<

< /1N

SAT799H
Overrun clutch solenoid valve circuit is short-circuited or dis-
connected.
®»Go to OVERRUN CLUTCH SOLENOID VALVE, AT-77.

3rd judgement flicker is longer than others.
~N\/ /7~

- - Light

}-- Shade

SAT796H
Throttle (accelerator) position sensor circuit is short-circuited
or disconnected.
®»Go to THROTTLE (ACCELERATOR) POSITION

SENSOR, AT-70.

7th judgement flicker is longer than others.

\\\//é

—_ —_—

-
//I\\\

-n- - - Light

--Shade

. Lo SAT800H
Torque converter clutch solenoid valve circuit is short-Cir-

cuited or disconnected.
®»Go to TORQUE CONVERTER CLUTCH SOLENOID
VALVE, AT-79

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

*1: Refer to applicable indicator lamps for specified areas on next page.

AT-31
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont'd)

O/D OFF, A/T CHECK or POWER indicator lamps:

8th judgement flicker is longer than others.

AN

PAVAR GG

Self-diagnosis
start

SAT801H

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-82.

Flickers as shown below.
N

-
P ARSS

SAT804H
Battery power is low.
Battery has been disconnected for a long time.
Battery is connected conversely.
I(Wh()en reconnecting TCM connectors. — This is not a prob-
em.

9th judgement flicker is longer than others.

~N Ao

SN

SAT802H

Engine speed signal circuit is short-circuited or disconnected.
®» Go to ENGINE SPEED SIGNAL, AT-85

Does not come on*1.

]

Self-diagnosis
start

— — —— Shade

SAT805H

Inhibitor, overdrive control, A/T check or throttle (accelerator)

position switches circuit is disconnected or TCM is damaged.

®» Go to INHIBITOR, OVERDRIVE CONTROL, A/T CHECK
AND THROTTLE (ACCELERATOR) POSITION
SWITCHES, AT-92.

10th judgement flicker is longer than others.
N\ s

-
ST

- Light

- Shade

SAT803H

Line pressure solenoid valve circuit is short-circuited or dis-
connected.
®»Go to LINE PRESSURE SOLENOID VALVE, AT-87.

O/D OFF indicator lamp:

Except for the Middle East and Australia
A/T CHECK indicator lamp:

For the Middle East
POWER indicator lamp:

For Australia

t, = 1.0 second
*1: Power indicator lamp is OFF.

With O/D OFF or in A/T CHECK indicator lamp status, the lamp will remain ON.

AT-32




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont'd)

|M | HOW TO ERASE SELF-DIAGNOSTIC RESULTS @l
SELECT SYSTEM
| ENGINE | (With CONSULT)
| AT m| | 1. Ifthe ignition switch stays “ON” after repair work, be sure to turn WA
ignition switch “OFF” once. Wait for at least 5 seconds and then
| | turn it “ON” again. Bl
| | 2. Turn CONSULT “ON”, and touch “A/T".
1 I LG
SAT974H
3. Touch “SELF-DIAG RESULTS". EC
||?_"| SELECT DIAG MODE I:I|
| SELF-DIAG RESULTS | EE
[ DATA MONITOR |
} ECU PART NUMBER ]| clL
SAT483H
- 2 L] 4. Touch “ERASE”. (The self-diagnostic results will be erased.)
SELF-DIAG RESULTS
FAILURE DETECTED TF
VHCL SPEED SEN-A/T
PD
FA
[ ERASE || PRINT |
SAT255H FBA
OR
@ HOW TO ERASE SELF-DIAGNOSTIC RESULTS BR

(Without CONSULT)

1. Ifthe ignition switch stays “ON” after repair work, be sure to turn g
ignition switch “OFF” once. Wait for at least 5 seconds and then
turn it “ON” again.

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CON- RS
SULT)". Refer to AT-26.

3. Turn ignition switch “OFF”". (The self-diagnostic results will be
erased.) BT

HA
EL

SE

AT-33



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnosis by CONSULT

NOTICE

1. The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each sole-
noid).
Check for time difference between actual shift timing and the CONSULT display. If the difference is
noticeable, mechanical parts (except solenoids, sensors, etc.) may be malfunctioning. Check mechanical
parts using applicable diagnostic procedures.

2. Shift schedule (which implies gear position) displayed on CONSULT and that indicated in Service Manual
may differ slightly. This occurs because of the following reasons:
e Actual shift schedule has more or less tolerance or allowance,
e Shift schedule indicated in Service Manual refers to the point where shifts start. Gear position displayed

on CONSULT indicates the point where shifts are completed.

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

4. Additional CONSULT information can be found in the Operation Manual supplied with the CONSULT unit.

SELF-DIAGNOSTIC RESULT TEST MODE

Refer to AT-25]
DATA MONITOR DIAGNOSTIC TEST MODE
Monitor item
Item Display _ECU Main Description Remarks
|_nput signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SEA/T e Vehicle speed computed from When racing engine in “N” or “P”
(Revolution sensor) [km/h] or [mph] X . signal of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
0 km/h (0 MPH).
Vehicle speed sensor 2 VHCL/S SEMTR e Vehicle speed computed from Vehicle speed display may not be
(Meter) [km/h] or [mph] signal of vehicle speed sensor |accurate under approx. 10 km/h
X — is displayed. (6 MPH). It may not indicate O
km/h (0 MPH) when vehicle is
stationary.
Throttle (accelerator) position THRTL POS SEN e Throttle (accelerator) position
sensor V] X — sensor signal voltage is dis-
played.
A/T fluid temperature sensor FLUID TEMP SE e A/T fluid temperature sensor
V] signal voltage is displayed.
X — ; .
e Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X . e Source voltage of TCM is dis-
V] played.
Engine speed ENGINE SPEED e Engine speed, computed from Engine speed display may not be
[rpm] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not indicate O rpm even
when engine is not running.
Overdrive control switch OVERDRIVE SW e ON/OFF state computed from
[ON/OFF] X — signal of overdrive control SW
is displayed.
P/N position switch P/N POSI SW o ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION SW e ON/OFF state computed from
[ON/OFF] X — signal of R position SW is dis-
played.
D position switch D POSITION SW e ON/OFF state computed from
[ON/OFF] X — signal of D position SW is dis-
played.
2 position switch 2 POSITION SW o ON/OFF status, computed from
[ON/OFF] X — signal of 2 position SW, is dis-
played.
1 position switch 1 POSITION SW e ON/OFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.

AT-34



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnosis by CONSULT (Cont'd)

Monitor item
Item Display _ECU Main Description Remarks
|_nput signals
signals
ASCD-cruise signal ASCDICRUISE e Status of ASCD cruise signal is | e This is displayed even when no
[ON/OFF] X o displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Normal running state
ASCD-OD cut signal ASCDIOD CUT e Status of ASCDIOD release sig- | e This is displayed even when no
[ON/OFF] X . nal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW e ON/OFF status, computed from | e This is displayed even when no
[ON/OFF] X — signal of kickdown SW, is dis- kickdown switch is equipped.
played.
AIT mode switch POWER SHIFT SW e ON/OFF state computed from
[ON/OFF] X — signal of POWER shift SW is
displayed.
Closed throttle position switch CLOSED THL/SW e ON/OFF status, computed from
[ON/OFF] X - signal of closed throttle (accel-
erator) position SW, is dis-
played.
Wide open throttle position switch | W/O THRL/P-SW o ON/OFF status, computed from
[ON/OFF] X - signal of wide open throttle
(accelerator) position SW, is
displayed.
A/T mode switch HOLD SW e ON/OFF status, computed from
[ON/OFF] X — signal of HOLD shift SW, is dis-
played.
Gear position GEAR e Gear position data used for
— X computation by TCM, is dis-
played.
Selector lever position SLCT LVR POSI e Selector lever position data, e A specific value used for control
— X used for computation by TCM, is displayed if fail-safe is acti-
is displayed. vated due to error.
Vehicle speed VEHICLE SPEED e Vehicle speed data, used for
[km/h] or [mph] — X computation by TCM, is dis-
played.
Throttle (accelerator) position THROTTLE POSI e Throttle (accelerator) position e A specific value used for control
[/8] — X data, used for computation by is displayed if fail-safe is acti-
TCM, is displayed. vated due to error.
Line pressure duty LINE PRES DTY e Control value of line pressure
[%] . X solenoid valve, computed by
TCM from each input signal, is
displayed.
Torque converter clutch solenoid | TCC S/V DUTY e Control value of torque con-
valve duty [%0] o X verter clutch solenoid valve,
computed by TCM from each
input signal, is displayed.
Shift solenoid valve A SHIFT SIV A e Control value of shift solenoid Control value of solenoid is dis-
[ON/OFF] . X valve A, computed by TCM played even if solenoid circuit is
from each input signal, is dis- disconnected.
played. The “OFF” signal is displayed if
Shift solenoid valve B SHIFT S/V B o Control value of shift solenoid | Solenoid circuit is shorted.
[ON/OFF] . X valve B, computed by TCM
from each input signal, is dis-
played.
Overrun clutch solenoid valve OVERRUN/C S/V e Control value of overrun clutch
[ON/OFF] . X solenoid valve computed by
TCM from each input signal is
displayed.
Self-diagnosis display lamp SELF-D DP LMP e Control status of O/D OFF,
(O/D OFF, POWER or AIT [ON/OFF] — X POWER or A/T CHECK indica-
CHECK indicator lamp) tor lamp is displayed.

X: Applicable
—: Not applicable
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TROUBLE DIAGNOSIS — Introduction

SAT631IA

SAT632I

SEF234G

Introduction

The TCM receives a signal from the vehicle-speed sensor, throttle
(accelerator) position sensor or inhibitor switch and provides shift
control or lock-up control via solenoid valves.

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

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

A visual check only may not find the cause of the problems. A road
test with CONSULT or a circuit tester connected should be per-
formed. Follow the “Work Flow”. Refer to

Before undertaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such problems, especially
intermittent ones. Find out what symptoms are present and under
what conditions they occur. A “Diagnostic Worksheet” like the
example (AT-38) should be used.

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

AT-36



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet €l
INFORMATION FROM CUSTOMER
KEY POINTS WA
WHAT ... Vehicle & A/T model
WHEN ..o, Date, Frequencies EM
WHERE ... Road conditions
HOW ... Operating conditions, Symptoms
LG
Customer name MR/MS Model & Year VIN
, , EC
Trans. model Engine Mileage
Incident Date Manuf. Date In Service Date FE
Frequency O Continuous O Intermittent ( times a day) CL
Symptoms O Vehicle does not move. (O Any position [ Particular position)
O No up-shift (O 1st—- 2nd O 2nd — 3rd O 3rd — O/D) 0T
O No down-shift (0 O/D — 3rd 0O 3rd — 2nd O 2nd — 1st)
O Lockup malfunction
[0 Shift point too high or too low.
[ Shift shock or slip (O N — D O Lockup [ Any drive position)
O Noise or vibration TF
O No kickdown
O No pattern select PD
O Others
( A e
O/D OFF indicator lamp Blinks for about 8 seconds.
(Except for the Middle East and
Australia) RA
POWER indicator lamp O Continuously lit O Not lit
(For Australia)
A/T CHECK indicator lamp BR
(For the Middle East)
Malfunction indicator lamp (MIL) | O Continuously lit O Not lit ST
RS
BT
FHA
EL
SE
IDX
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont'd)

DIAGNOSTIC WORKSHEET

[0 Read the Fail-safe and listen to customer complaints. AT-4
O A/T FLUID CHECK AT-41
0 Leakage (Follow specified procedure)
O Fluid condition
O Fluid level
O Perform STALL TEST and LINE PRESSURE TEST. AT-41
0 Stall test — Mark possible damaged components/others. AT-44
[0 Torque converter one-way clutch [0 Low & reverse brake
0 Reverse clutch 0 Low one-way clutch
0 Forward clutch 0 Engine
0 Overrun clutch O Line pressure is low
0 Forward one-way clutch 0 Clutches and brakes except high
clutch and brake band are OK
[0 Line pressure test — Suspected parts:
O Perform all ROAD TEST and mark required procedures. AT-46
4-1. Check before engine is started. AT-47
0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O Vehicle speed sensor@/T (Revolution sensor),|AT-66.
[0 Vehicle speed sensorMTR, .
O Throttle (accelerator) position sensor,|AT-70.
O Shift solenoid valve A,lAT-73.
O Shift solenoid valve B,IAT-75.
O Overrun clutch solenoid valve,@.
O Torque converter clutch solenoid valve, AT-79.
OO A/T fluid temperature sensor and TCM power source, |AT-82.
O Engine speed signal,[AT-85.
O Line pressure solenoid valve,[AT-87.
O Inhibitor, overdrive control, A/T check and throttle (accelerator) position
switches,
[ Battery
0 Others
4-2. Check at idle AT-50

O 1. O/D OFF, POWER or A/T CHECK Indicator Lamp Does Not Come On,

2. POWER Indicator Lamp Does Not Come On, AT-99,

3. O/D OFF Indicator Lamp Does Not Come On .

4. POWER Indicator Lamp Does Not Come On .

5. Engine Cannot Be Started In “P” And “N” Position,|AT-101.

6. In “P” Position, Vehicle Moves Forward Or Backward When Pushed,

7. In “N” Position, Vehicle Moves,m.

8. Large Shock. “N” — “R” Position,[AT-103.

9. Vehicle Does Not Creep Backward In “R” Position,m.

10. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-105.

OoOoOo OoOoooo

4-3. Cruise test

Part-1

11. Vehicle Cannot Be Started From D,,[AT-106.

12. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,,AT-107.
13. AIT Does Not Shift: D, — D,/AT-108.
. AIT Does Not Shift: D; — D,,lAT=10¢
15. A/T Does Not Perform Lock-up, AT-110.
16. AIT Does Not Hold Lock-u ndition, AT-111.
17. Lock-up Is Not Released, .

Ooooooood
=
~

18. Engine Speed Does Not Return To Idle (Light Braking D, — Ds),[AT-112.

AT-38




TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont'd)

Part-2 AT-57
O 19. Vehicle Does Not Start From D,,/AT-113.
[ 12. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,,[AT-107.
O 13. A/T Does Not Shift: D, — D3, /AT-108.
O 14. A/T Does Not Shift: D; — D,,lAT-109.
Part-3 AT-58
O 20. A/IT Does Not Shift: D, — D, When Depressing Accelerator Pedal,[AT-114
O 21. A/T Does Not Shift: D, — D5 When Overdrive Control Switch “ON” —
“OFF”, |AT-115
[0 18. Engine Speed Does Not Return To Idle (Engine Brake In D5),/AT-112.
O 22. AT Does Not Shift: D; — 2,, When Selector Lever “D” — “2” Position,
O 18. Engine Speed Does Not Return To Idle (Engine Brake In 29,@.
O 23. A/T_Does Not Shift: 2, — 1,, When Selector Lever “2” — “1” Position,
O 24. Vehicle Does Not Decelerate By Engine Brake,|AT-116.
[0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O Vehicle speed sensor@/T (Revolution sensor),|AT-66.
[0 Vehicle speed sensorMTR, :
O Throttle (accelerator) position sensor,|AT-70.
O Shift solenoid valve A, AT-73.
O Shift solenoid valve B,|AT-75.
O Overrun clutch solenoid valve, [AT-77.
O Torque converter clutch solenoid valve, AT-79.
O A/T fluid temperature sensor and TCM power source, [AT-82.
O Engine speed signal,|AT-85.
O Line pressure solenoid valve,[AT-87.
O Inhibitor, overdrive control, A/T check and throttle (accelerator) position
switches,
O Battery
O Others
0 For self-diagnosis NG items, inspect each component. Repair or replace the AT-25
damaged parts.

[0 Perform all ROAD TEST and re-mark required procedures. AT-46
0 Perform the Diagnostic Procedures for all remaining items marked NG. Repair or T-62
replace the damaged parts. T-5

Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the component inspection orders.)
O Erase self-diagnosis code from TCM memories. AT-33

AT-39
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TROUBLE DIAGNOSIS — Introduction

Work Flow

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR

A good understanding of the malfunction conditions can make troubleshooting faster and more accurate.

In general, each customer feels differently about a problem. It is important to fully understand the symptoms
or conditions for a customer complaint.

Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” and “DIAGNOSTIC
WORKSHEET”, to perform the best troubleshooting possible.

CHECK IN

v

LISTEN TO CUSTOMER COMPLAINTS AND FILL OUT _ Refer to FAIL-SAFE Service Notice or Precautions, /AT-4.
“INFORMATION FROM CUSTOMER?”, BT-37.
Check for any Service Bulletins.

v

CHECK A/T FLUID LEVEL AND CONDITION. IF NG, PLACE | Refer to A/T Fluid Check, AT-41..
CHECK ON THE DIAGNOSTIC WORKSHEET, |AT-38. N

v

PERFORM STALL TEST AND LINE PRESSURE TEST. P Refer to Stall Test and Line Pressure Test, /AT-41,, l44.
PERFORM ROAD TEST WITH SELF-DIAGNOSIS AND P Follow ROAD TEST procedure, AT-48.

PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC D

WORKSHEET.

NG items including
self-diagnostic item
y

e FOR SELF-DIAGNOSIS NG ITEMS: o Refer to self-diagnosis, BT-25.
~INSPECT EACH COMPONENT, o Perform ROAD TEST for all items.
-REPAIR/REPLACE.

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

!

A

e FOR ALL REMAINING MALFUNCTIONS: P Refer to
-INSPECT EACH COMPONENT. N e ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-25
-REPAIR/REPLACE. - T34

e PERFORM ROAD TEST AND CONFIRM ALL MALFUNC- e TROUBLE DIAGNOSIS FOR SELF-DIAGNOSIS CODE,
TIONS ARE ELIMINATED. laT-66 - bT-93

e DIAGNOSTIC PROCEDURES FOR SYMPTOMS, AT-9d -
bT-118

e Symptom Chart, laT-5d,

y

ERASE SELF-DIAGNOSIS CODE FROM TCM MEMORIES. Refer to HOW TO ERASE SELF-DIAGNOSIS RESULTS,
hT33,

A

y

PERFORM FINAL CHECK

vOK

CHECK OUT

Refer to SELF-DIAGNOSIS CONFIRMATION PROCEDURE,

A

AT-40
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SAT801A

SAT638A

SAT647B

SAT513G

7
%

o

Less 77250
than @ AP

5 sec.

%

o

%

SAT514G

A/T Fluid Check
FLUID LEAKAGE CHECK

1. Clean area suspected of leaking. — for example, mating sur-

face of converter housing and transmission case.

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

tion and wait a few minutes.
3. Stop engine.
4. Check for fresh leakage.

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

FLUID LEVEL CHECK

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

MAINTENANCE").

Stall Test
STALL TEST PROCEDURE

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

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

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

3. Set parking brake and block wheels.

4. |Install a tachometer where it can be seen by driver during test.
e It is good practice to put a mark on point of specified

engine rpm on indicator.

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

position.

6. Accelerate to wide open throttle gradually while applying foot

brake.

7. Quickly note the engine stall revolution and immediately

release throttle.

e During test, never hold throttle wide open for more than 5

seconds.
Stall revolution:
Model 57X12 (RD28ETI)
2,440 - 2,690 rpm
Model 52X24 (TB45E)
1,920 - 2,120 rpm

AT-41
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TROUBLE DIAGNOSIS — Basic Inspection
Stall Test (Cont'd)

8. Move selector lever to “N” position.
0 9. Cool off ATF.

e Run engine at idle for at least one minute.

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

SAT771B

JUDGEMENT OF STALL TEST

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
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
e Slippage occurs at the following gears:
1st through 3rd gears in “D” position and engine brake functions.
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully closed

throttle). ..... Forward clutch or forward one-way clutch slippage

Stall revolution is too high in “R” position:

e Engine brake does not function in “1” position. ..... Low & reverse brake slippage

e Engine brake functions in “1” position. ..... Reverse clutch slippage

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

e Slippage occurs in 2nd and 4th gear in “D” position. ..... Brake band slippage
Stall revolution less than specifications:
e Poor acceleration during starts. ..... One-way clutch seizure in torque converter

AT-42



TROUBLE DIAGNOSIS — Basic Inspection

Stall Test (Cont'd)

JUDGEMENT OF STALL TEST

Selector lever position Judgement
L (¢] H
2 L (¢] H
1 L 0 0 O . Stall revolution is normal.
H . Stall revolution is higher
R L H H than specified.
L ;. Stall revolution is lower

than specified.

Damaged components

/- Forward clutch

/—Overrun clutch

/ / Forward one-way clutch

Low & reverse brake

Y Low one-way clutch

’ : ‘TEI'LT |
u——-—-: 4 _—-._!l. (
1)
Jii

Hydraulic circuit for

line pressure control
(Line pressure is low.)

)

Torque converter one-way clutch
Reverse clutch N—
Clutches and brakes except
high clutch and brake band
»| are OK. (Condition of high
I clutch and brake band can-

not be confirmed by stall

D H H H 0 test.)

2 H H H (e}

1 0 H H o}

R (o} e} H (o}

Selector lever position Judgement

AT-43
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TROUBLE DIAGNOSIS — Basic Inspection

Line Pressure Test

/\ LINE PRESSURE TEST PORTS
e Location of line pressure test ports.

> e Always replace line pressure plugs as they are self-sealing
) bolts.

Test port for D, 2
Front and 1 positions

Test port for
R position
F

SAT889HC

LINE PRESSURE TEST PROCEDURE

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

3. Install pressure gauge to corresponding line pressure port.

ST25055001

/

SAT890HC

SAT519GA

AT-44
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Line Pressure Test (Cont'd)

SAT513G

SAT493G

4. Set parking brake and block wheels.
e Continue to depress brake pedal fully while line pressure
test is being performed at stall speed.

5. Start engine and measure line pressure at idle and stall speed.
e When measuring line pressure at stall speed, follow the
stall test procedure.
Line pressure:

Refer to SDS, AT-201]

JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

At idle

Line pressure is low in all
positions.

e Oil pump wear

e Control piston damage

e Pressure regulator valve or plug sticking

e Spring for pressure regulator valve damaged

e A/T fluid pressure leakage between oil strainer and pressure regulator valve
e Clogged strainer

Line pressure is low in par-
ticular position.

e Fluid pressure leakage between manual valve and particular clutch
e For example, line pressure is:
— Low in “R” and “1” positions, but
— Normal in “D” and “2” positions.
Then, fluid leakage exists at or around low and reverse brake circuit.
Refer to “CLUTCH AND BAND CHART", lAT-22.

Line pressure is high.

e Mal-adjustment of throttle position sensor

e A/T fluid temperature sensor damaged

e Line pressure solenoid valve sticking

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

e Pressure regulator valve or plug sticking

e Open in dropping resistor circuit

At stall speed

Line pressure is low.

e Mal-adjustment of throttle position sensor

e Line pressure solenoid valve sticking

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

e Pressure modifier valve sticking

e Pilot valve sticking

AT-45
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TROUBLE DIAGNOSIS — Basic Inspection

ROAD TEST PROCEDURE
1. Check before engine is started.

<

2. Check at idle.

O

3. Cruise test.

SAT786A

SAT496G

Road Test
DESCRIPTION

wnEe

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

The road test consists of the following three parts:

Check before engine is started

Check at idle

Cruise test

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 DESCRIPTION”
and “DIAGNOSTIC PROCEDURES FOR SYMPTOMS”, [aT-25
-|AT-34 and AT-98 - AT-116.

AT-46
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Road Test (Cont'd)

1. CHECK BEFORE ENGINE IS STARTED

— Except for Australia —

ANB

SAT768B
El \
80
3 O/D OFF or A/T CHECK

/j° 180
200

]

indicator lamp

SAT210JB

. Park vehicle on flat surface.

. Turn ignition switch to “OFF” position.

. Move selector lever to “P” position.

. Set overdrive control switch to “ON”
position. (Except for the Middle East)

5. Turn ignition switch to “ON” position.

(Do not start engine.)
6. Does O/D OFF or A/IT CHECK indicator
lamp come on for about 2 seconds?

A OWN P

No

Yes

y

.| Goto “1. O/D OFF,

POWER or A/T CHECK
Indicator Lamp Does Not

Come On”, [AT-08.

Does O/D OFF or A/T CHECK indicator
lamp flicker for about 8 seconds?

Yes
»-

No

y

1. Turn ignition switch to “OFF” position.

2. Perform self-diagnosis and note NG
items.
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-25,

3. Go to “2. Check at idle”, [AT-50.

Front

AUTO POWER

/
POWER indicator

A/T mode switch SAT211J

— For Australia —

1. Park vehicle on flat surface.
2. Turn ignition switch to “OFF” position.

,

Perform self-diagnosis.
Refer to SELF-DIAGNO-

SIS PROCEDURE, |AT-25.

SAT853E

1. Set A/T mode switch to “AUTO” posi-
tion.

2. Move selector lever to “P” position.

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

4. Does POWER indicator lamp come on
for about 2 seconds?

No

lYes

(Go to next page)

AT-47
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont'd)

E] Front
AUTO POWER
/
POWER indicator
lamp
S~
A/T mode switch SAT211J
OVER DRIVE
ONY OFF
SAT857E

- T ———
T (O ;Jﬁ\

\ 7 s

80 100 120 %Xﬁ <5 3

9 O/D OFF indicator lamp

®
Does POWER indicator lamp flicker for Yes‘ Perform self-diagnosis.
about 8 seconds? "| Refer to SELF-DIAGNO-
o SIS PROCEDURE, lAT-25.
y
1. Set A/IT mode switch to “POWER” posi- | NO .| Goto 2. POWER Indicator
tion. "| Lamp Does Not Come On,
2. Does POWER indicator lamp come on? BT-0d.
Yes
D)
y
Set overdrive control switch to “OFF” posi-
tion.
y
No

Does O/D OFF indicator lamp come on?

Yes

y

Depress brake pedal and move selector

lever to “D” position.

y

1. Set A/T mode switch to “AUTO” posi-
tion.
2. Depress and release accelerator pedal

SAT210J
0~
%
\=
SAT869E

Accelerator pedal

Depress Release

SAT754A

quickly.

(Go to next page.)

AT-48

.| Go to 3. O/D OFF Indicator

Lamp Does Not Come On,

AT-0d.




TROUBLE DIAGNOSIS — Basic Inspection

Front

AUTO POWER

/
POWER indicator

A/T mode switch

SAT211J

Road Test (Cont'd)

|

Does POWER indicator lamp come on for
about 3 seconds after accelerator pedal is
depressed?

No

.| Go to 4. POWER Indicator
| Lamp Does Not Come On,

AT-100.

Yes

y

Turn ignition switch to “OFF” position.

y

Perform self-diagnosis and note NG items:
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-25.

y

Go to “2. Check at idle”, jAT-50.

AT-49
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TROUBLE DIAGNOSIS — Basic Inspection

SAT796A

Road Test (Cont'd)
2. CHECK AT IDLE

Brake pedal

' 4

SAT797A

1. Park vehicle on flat surface. No » Go to “5. Engine Cannot
2. Turn ignition switch to “OFF” position. Be Started In “P” and “N”
3. Move selector lever to “P” or “N” posi- Position”,
tion.
4. Turn ignition switch to start position.
5. Is engine started?
Yes
y
L . B N L Yes B .
1. Turn ignition switch to “OFF” position. » Go to “5. Engine Cannot
2. Move selector lever to “D”, “1”, “2" or Be Started In “P” and “N”
“R” position. Position”,
3. Turn ignition switch to start position.
4. Is engine started?
No
,
L . “ N L Yes B i L
1. Turn ignition switch to “OFF” position. »| Go to “6. In “P" Position,
2. Move selector lever to “P” position. Vehicle Moves Forward Or
3. Release parking brake. Backward When Pushed”,
4. Push vehicle forward or backward. hT-101.
5. Does vehicle move when it is pushed
forward or backward?
No
y
. Yes B N o
1. Apply parking brake. »/ Go to “7. In “N” Position,
2. Move selector lever to “N” position. Vehicle Moves”,
3. Turn ignition switch to “START” position
and start engine.
4. Release parking brake.
5. Does vehicle move forward or back-
ward?
No
B] ,
Yes B Ny
1. Apply foot brake. » Goto “8. Large Shock. “N
2. Move selector lever to “R” position. — “R” Position”,
3. Is there large shock when changing
from “N” to “R” position?
No
y
1. Release foot brake for several seconds. No »| Go to “9. Vehicle Does Not
2. Does vehicle creep backward when foot Creep Backward In “R”
brake is released? Position”,
Yes
y
No

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

. Does vehicle creep forward in all three
positions?

Y

Yes
y

Go to “3. Cruise test”, NI

AT-50

Go to “10. Vehicle Does
Not Creep Forward In “D”,
“2” Or “1” Position”,
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CONSULT

.‘g, for CONSULT
=
pai S| K
NS
/U Steering column
MR RN

SAT223)

For the Middle East and LHD models -

L A/T check switch
(For the Middle East)

(Reverse side of  ~
7 Th fuse box cover) ‘<
Data link connector
for CONSULT (LHD models)h SAT219J

—

NISSAN

CONSULT

-
I‘M{j
START

SUB MODE |

SEF392|

m SELECT SYSTEM

|
ENGINE |
AT M
|

|

|

SAT974H

Road Test (Cont'd)
3. CRUISE TEST
e Check all items listed in Parts 1 through 3.

With CONSULT

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

CONSULT setting procedure

1. Turn ignition switch OFF.

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

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

5. Touch “A/T".

AT-51
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont'd)

6. Touch “DATA MONITOR".

|[m SELECT DIAG MODE [ ]]

| SELF-DIAG] JESULTS
1}

| DATA MONITOR

| ECU PART NUMBER

|
|
L

S

SAT671C

7. Touch “SETTING” to set recording condition.
U'l'l SELECT MONITOR ITEM j

ECU INPUT SIGNALS

L MAIN SIGNALS

|  SELECTION FROM MENU

|
|
I |
|
|

by
| SETTING ]l START

SAT902H

H@ SET RECORDING COND l 8. Touch “LONG TIME” and “ENTER” key.

| |
[ |
|
|

|
|

SAT297C

9. Go back to SELECT MONITOR ITEM and touch “MAIN SIG-
[['ﬂ SELECT MONITOR ITEM —| NALS”.

| Ecu INPUT siGNALS ['Tllj 10. Touch “START".
MAIN SIGNALS

SELECTION FROM MENU j

|

| |
[ ]
[sena][ START |

SAT903H

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

#MONITOR #NO FAIL
ENGINE SPEED 800rpm
GEAR 1
SLCT LVR POSI N-P
VEHICLE SPEED Okm/h
THROTTLE POSI 0.0/8
LINE PRES DTY 29%
TCC S/V DUTY 4%
SHIFT S/V A ON
SHIFT S/V B m ON

[ RECORD |

SATO71H

AT-52
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Road Test (Cont'd)

12. After finishing cruise test part 1, touch “STOP”. @l
*RECORD 4/8 #NO FAIL [y]
ENGINE SPEED 768rpm
GEAR 1
SLCT LVR POSI NP MA
VEHICLE SPEED Okm/h
THROTTLE POSI 00/8
LINE PRES DTY 29% EM
TCC S/V DUTY 4%
SHIFT S/V A ON
SHIFT S/V B [} ON L6
| STOP
SATO072H
13. Touch “DISPLAY". EC
m REAL-TIME DIAG m
* %k k NO FAILURE % % % % FE
GL
| STORE m (RECORD1) | T
ASLEel [ DISPLAY
SAT301C
5 ENG  GEAR  sSLCT 14. Touch “PRINT".
SPEED LEVER
18:01  (rpm) POsI TF
0003 A 1 D
WGPl 704 1 D
0001 [T 1 D
0000 704 1 D PD
0001 704 1 D
0002 704 1 D
0003 704 1 D FA
L PRINT ]I GRAPH I
SAT904H FBA
= EESED GEAR SLoT 15. Touch “PRINT” again.
LEVER
18:01  (rpm) POSI BR
0003 (Y 1 D
0002 Y] 1 D
00°01 [ 1 D ST
0000 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D RS
-
aLM || PRINT |
SAT905H T
ENG GEAR SLoT  VEM THRTL 16. Chec_k the monitor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3. HA
POSI SPEED
18:01 (rpm) (km/h) (/18)
0003 704 1 D 0 0.0
00°02 704 1 D 0 0.0 EL
00°01 704 1 D 0 0.0
00°00 704 1 D 0 0.0
00’01 704 1 D 0 0.0
0002 704 1 D 0 0.0 @E
00’03 704 1 D 0 0.0
00'04 704 1 D 0 0.0
00’05 704 1 D 0 0.0
IDX
SAT906H

AT-53
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Road Test (Cont'd)

E “ @ Without CONSULT

TCM harnoss connector@ e Throttle position can be checked by voltage across terminals

= @ and @ of TCM.

25]26]27]28]29]30[31]32[33

34]35]36]37]38[39]40[41]42

43]44)45 |—| 46]47(48
42 A

B B/W

© @

SAT215)
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OVER DRIVE
10N %OFF

SAT774B
“o (D)
»
/ I
SAT775B
D]

pedal

SAT495G

Q»Q

Accelerator
pedal

O»Q

Accelerator
pedal

7
2
é

Halfway
SAT401H

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

Drive vehicle for approx. 10 minutes to
warm engine oil and ATF up to operating
temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

ANB

y

1. Park vehicle on flat surface.

2. Set overdrive control switch to “ON”
position. (Except for the Middle East)

3. Move selector lever to “P” position.

4. Start engine.

y

Move selector lever to “D” position.

y

Accelerate vehicle by constantly depress-
ing accelerator pedal halfway.

y

Does vehicle start from D,? No | Go to “11. Vehicle Cannot
Read gear position. | Be Started From D,”,
AT-108.
Yes
y
Does A/T shift from D, to D, at the speci- No .| Go to “12. AIT Does Not
fied speed? "| shift: D, - D, Or Does
Read gear position, Not Kickdown: D, — D",
throttle opening and AT-107.
vehicle speed.
Specified speed when shifting from
D, to D,:
Refer to Shift schedule, AT-200 ]
Yes
y
No

Does A/T shift from D, to D5 at the speci-
fied speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
D, to Dj:
Refer to Shift schedule, AT-200_]

Y

lYes
®

(Go to next page.)

AT-55

Go to “13. A/T Does Not
Shift: D, — D", [AT-108.
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"o»0®

Accelerator
pedal

O»aD

Accelerator
pedal

SAT402H
o)
XD | O % O
Accelerator  Brake | Accelerator  Brake
pedal pedal pedal
%
e llli f
7 Lightt " Lightly
ightly h
Released, applied applied
SAT403H

Road Test (Cont'd)
®

l

Does A/T shift from D5 to D, at the speci-
fied speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
D;to Dy:
Refer to Shift schedule, AT-200_]

No

Yes

:

.| Goto “14. A/T Does Not

Shift: D, — D,”, IAT-109.

Does A/T perform lock-up at the specified
speed?
Read vehicle speed, throt-
tle position when lock-up
duty becomes 94%.
Specified speed when lock-up
occurs:
Refer to Shift schedule, AT-200_]

No

.| Goto “15. A/T Does Not

Perform Lock-up”, BT-110.

1. Decelerate vehicle by applying foot
brake lightly.

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

Read gear position and
engine speed.

\4

Yes

y

1. Stop vehicle.
2. Go to “Cruise test — Part 27, AT-57.

AT-56

Yes
y
Does A/T hold lock-up condition for more | NO .| Go to “16. A/T Does Not
than 30 seconds? "| Hold Lock-up Condition”,
AT-111.
Yes
o ,
1. Release accelerator pedal. No .| Goto “17. Lock-up Is Not
2. Is lock-up released when accelerator | Released”, aT-111],
pedal is released?
Yes
,
No

Go to “18. Engine Speed
Does Not Return To Idle

(Light Braking D, — D),
NV
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Accelerator
pedal
Z

o
%

Half-way

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

SAT495G

80 km/h
(50 MPH)

Accelerator

@ »Q » O

Accelerator
pedal

% 7 7
(3 P >
7 o o

Released

Accelerator
pedal

4 7
Fully depressed

SAT404H

"Oo»®

Accelerator
pedal

"9 0@

Accelerator
pedal

Lo

Z

1. Confirm overdrive control switch is in
“ON” position. (Except for the Middle
East)

2. Confirm selector lever is in “D” position.

3. Accelerate vehicle by half throttle again.

4. Does vehicle start from D,?

Read gear position.

No

Yes

E ,

_| Go to “19. Vehicle Does

Not Start From D,”,

AT-113.

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

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?

Read gear position and
throttle position.

No

Yes

:

.| Goto *12. A/T Does Not

Shift: D, — D, Or Does
Not Kickdown: D, — D,",
RT-107.

Z
Fully depressed Released
SAT405H
@»0Q
Accelerator Accelerator
pedal pedal
7/ 7/
7 i 7
Fully depressed Released
SAT1241

Does A/T shift from D, to D5 at the speci-
fied speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
D, to Dj:
Refer to Shift schedule, AT-200._]

No

Yes

D) ,

.| Go to “13. A/T Does Not

Shift: D, — D", [AT-108.

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

No

Yes

:

.| Goto “14. A/T Does Not

Shift: D, — D,”, AT-109.

1. Decelerate to 10 km/h (6 MPH) with
accelerator pedal released and then
quickly depress it fully.

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

No

Yes

y

1. Stop vehicle.
2. Go to “Cruise test — Part 3", AT-58.

AT-57

.| Go to “20. A/T Does Not

Shift: D, - D, When
Depressing Accelerator

Pedal’, AT-114.
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TROUBLE DIAGNOSIS — Basic Inspection

SAT812A

Accelerator pedal N

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

1. Confirm overdrive control switch is in
“ON” position. (Except for the Middle
East)

2. Confirm selector lever is in “D” position.

!

Accelerate vehicle using half-throttle to D,,.

B !

Release accelerator pedal.

!

Set overdrive control switch to “OFF” posi-
tion while driving in D,. (Except for the
Middle East)

m 4
Does A/T shift from D, to D; (O/D OFF)? No »| Go to “21. A/T Does Not
Read gear position and | Shift: D, — Ds, When
vehicle speed. Overdrive Contr itch
v “ON" — “OFF”",%
es
SAT813A
'
D Does vehicle decelerate by engine brake? No »| Go to “18. Engine Speed
v | Does Not Return To Idle
es &_if%thraking D, — Dg)",
v
OVER DRIVE ' Mf?\lle selector lever fr/om “D” to “2” position
while driving in D; (O/D OFF).
D; (OD OFF) gin Ds ( )
‘ @ Engine brake i N
Does A/T shift from D5 (O/D OFF) to 2,? ° »| Go to “22. A/T Does Not
Read gear position. "| Shift: Dy — 2,, When
SAT776BA Selector Lever “D” —» “2
Position”,
Yes
A\ 4
- - No “ ;
- e Does vehicle decelerate by engine brake? »| Go to “18. Engine Speed
‘& D: (OD OFF) "| Does Not Return To Idle
Yes Light Braking D, — Dy)”,
S ’ .
S ® |9
‘ 1. Move selector lever from “2” to *1” posi- No »| GO to “23. A/T Does Not
Enai tion while driving in 2,. - | Shift: 2, — 1,, When
2. Does A/T shift from 22 to 1, position? Selectozr LevéLr 2" — ‘1"
Read gear position. Position”,
SAT791GA
Yes
n @ v o

Engine brake

SAT778B

Does vehicle decelerate by engine brake?

Y

Yes

y

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, |AT-25.

AT-58

Go to “24. Vehicle Does

Not De By Engine
Brake",ﬁ%ﬁ




TROUBLE DIAGNOSIS — General Description

Symptom Chart Gl

< ON vehicle >« OFF vehicle ——»
T B E | e MA
Reference page (AT- ) i, (K] q ad TN 7 | 617 ! ’ ! ' | iz8
) fzd - ba2 | B7 | &7 | L7 b3d | i59 | izd | bed | 31
35
P
=
3 EM
£
3|5
S| a
T c
<8
~ Q
5|38 3 LG
) ) @ 3
i Numbers are arranged in the order of inspec- &2 -
. 172} )
< tion. c|e ol 2|
) ! - h i) o =
&, |Perform inspections starting with number one ;g 5 ‘_? ° 8 2 = " E@
] . P 7] (2] f
o |and work up. Circled numbers indicate that the S > - _; co| 8 2 5 ‘«GEJ
isai o = k=] = ~
§ transmission must be removed from the =l53sls 2<|os £8|o [ 5 o e S
& |vehicle. Slss|¢ s$|2s|°g|2 £3o 2 2| s g
k3] SRR AR s48|eg|(g2|SQ |aue|ya|E 3 S |8 5
® o a D I 1] S
& $1E8(sg|oe|ez|zelEE|EZ 0|25l |E |EZ|Ex|2_ || FE
Sl=8|28|25|2c|c35|25|5¢e|c8|8f]lz |2<|28|5% 02| 3
sE|58|[52|58|S5|52([gC|28|88|835|]5g|°8|°5|3|z5]| &
s3-ls50|22|C2Zc|co|(Scs|z23|22|22]l8eE|g3|2|ce|S8| o
=o|l2s|2¢|(2Ls|on|ns|223|5SE|EE|lES|ILS5|20|sc|206|« c
sE|588|0° £|E =] S|l 3|33|3s]l3al9 5 gl =
2cE|2Q|>o|loe|EE|Eo|T0|-_o|B33|B3E|TE2|25 £2|o= R
S o|€Eclovc|cc|oc|lcc|o > c|loccoc|locslo=|l22|co0| 28|38 2 o] @L
CTO|ErF|cu|W3|0n|wi|rO|xI<|<<|(<2|Cd|xI|CcL|O03|3a|a
ol [Engine does not start in “N”, “P” positions. 2|3 1
o1 Engine starts in position other than “N” and “P". 112 MT
Transmission noise in “P” and “N” positions. |1 . |. 3|4 5. 2|. .|. .|. .|. .|. . |. . |@®

Vehicle moves when changing into “P” position

[0l |or parking gear does not disengage when| . 1. . |. .|. .. .|. .. . . A A. A A ). . |O
shifted out of “P” position.
02 |Vehicle runs in “N” position. R A A AR IV VR EUR RPN RO -2 B ()] @ .|G
Vehicle will not run in “R” position (but runs in
fod |p”, “2” and “1” positions). Clutch slips. R A AR R 2 - A< TN I AN AV B B (GG (O I [©) TF
Very poor acceleration.
Vehicle braked when shifting into “R” positon.f 2 2. .|. .|. 3|5 .|. 4. .. .|. .. . }. .| ® N©) @
Sharp shock in shifting from “N” to “D” position.{ . . |. 2. 5|1 3|7 .|. 6|. .|4 8 . P@

Vehicle will not run in “D” and “2” positions (but

runs in “1” and “R” position). 1 - @
Vehicle will not run in “D”, “1” and “2” positions FA
(but runs in “R” position). Clutch slips. T . . o214 3. .. 5. . ] ®®@ @|. @
Very poor acceleration.
Clutches or brakes slip somewhat in starting. {1 2| . 3|. .|. 46 .|. 5(. .[. 7/. .|8 . |® QW .|® .|. .|®@ FBA
Excessive creep. A R PR I
No creep at all. T 0. . .23 . s s ] ] L ® B @
Failure to change gear from “D;" to “D,". o201 |5 .|. .|4 3 ® R
Failure to change gear from “D,” to “Dj". o201 |5 . 4 3 e e e e e o ® @
Failure to change gear from “D3" to “D,". o201 14 ). o] 3. .. .5 ® ST
Too high a gear change point from “D;" to “D5", 12 3|a
from “D," to “D3", from “D3” to “D,".
Gear change directly from “D," to “Dg"occurs.{ 1 . | . .| . . |. . |. (. . . {2 . . A | . . O . ﬁg
Engine stops when shifting lever into “R”, “D”,
“2" and “1". 1 8 2 @
— |Too sharp a shock in change from “D,"to*D,". . . |. 1. .|. 24 .|. .|. |5 |3 . |. . }. - |. . A . .| @® . T
— |Too sharp a shock in change from “D,"to*Dg" . . [. 1. .|. 2[4 .|. .|. . |. .|. 3. . }. .| . ®. .[|. .|.®

HA

EL

SE
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont'd)

A

ON vehicle

Y

OFF vehicle ——»

Reference page (AT- )

ElE

g

3,
fad

i3,
&7

fzd,
]

B2,
i1

27,
Emﬁ

i,
iz

a1,
fled

fi6s,
fizd

izg

Reference page (AT-

Numbers are arranged in the order of inspec-
tion.

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

Fluid level

Control linkage

Inhibitor switch

Throttle (accelerator) position sensor (Adjustment)

Revolution sensor and vehicle speed sensor

Engine speed signal

Engine idling speed
Control valve assembly
Shift solenoid valve A

Line pressure

Shift solenoid valve B

Line pressure solenoid valve

Torque converter clutch solenoid valve

Overrun clutch solenoid valve

AIT fluid temperature sensor

Accumulator N-D

Accumulator 3-4 (N-R)
Ignition switch and starter
Torque converter

Accumulator 2-3
Oil pump

Accumulator 1-2

Reverse clutch
High clutch

Forward one-way clutch

Forward clutch

Low one-way clutch

Low & reverse brake

Brake band

Parking pawl components

Too sharp a shock in change from
“D3" to “D,".

=

N
£

w

@ | overrun clutch

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

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

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

Q| Q||

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

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

Vehicle braked by gear change from “Dj3" to
“Dy".

Maximum speed not attained. Acceleration
poor.

ON®

Failure to change gear from “D," to “D3".

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

Failure to change gear from “D,” to “D;" or
from “D3” to “D;”.

Gear change shock felt during deceleration by
releasing accelerator pedal.

Too high a change point from “D," to “D3”", from
"D’ to “D,", from “D,” to “Dy".

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

Kickdown operates or engine overruns when
depressing pedal in “D," beyond kickdown
vehicle speed limit.

Races extremely fast or slips in changing from
“D," to “D3"” when depressing pedal.

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

Races extremely fast or slips in changing from
“D3" to “D,” when depressing pedal.

Races extremely fast or slips in changing from
“D," or “D3" to “D,” when depressing pedal.

Vehicle will not run in any position.

® @

Transmission noise in “D”, “2”, “1" and “R” posi-
tions.

AT-60




TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont'd)

< ON vehicle >« OFF vehicle —————»
Reference page (AT- ) ki, fiig v 23, | B | kS, | B4 a7 | ad hzd, | fss, | Bed | e | Ls3, 78
pag fi1g a2 | B2 | @ | @ i3g | b5d | b7d | Leg | L=d
2
[}
Els
=}
<8 o
- |o =
AE E
' Q.
2 ) ) ) el @ he]
< Numbers are arranged in the order of inspection. p % ° 2 o
% Perform inspections starting with number one and £ < 2 2 E 3 _ "
. N . c =
o |work up. Circled numbers indicate that the trans- 31> N > 2 ol 8 2 r= c
@ iagi ; ] ] o288 s £ 2
o mission must be removed from the vehicle. | € = < s|lgsc|o L & =] o) 5
S S|%8lg |§ele5|3e|5 Zo S| 5|1 |2
b Slgolg |23|(3o|53|%0|lam|ss]s gl 2= 5
@ els2|c?|a@ s>l r |8 2z|ad|s t |5 |s3|s%|o S
x 2128|993 |oe|loz|zejse|l2T|o|E]2 e R RN ) =
flsc|28|lez|2e|lez|e2|5¢e|ee|es|lz |2<|3E|28 g2z
TE|(0S8|§2(58|S6|6d|s°|28|88|8F|g|%c|25|°F|55] 2
2=|l50|% = o|Z35|a9|°cs|m3|33|3 ° eslegsSlz|lce|=3| o
2o|eg|22|les|oa|aa|g3|SE|EE|ES|eS|2%|gc|26|0 0l 8
2E|2e|So|oe|lEe|se|Te|c3|33|83E|g2|ss|EE|ez|z4|=
o o) o = .= —
CO|2EE|2E|55|86|65|C28|<2|28|&2|e8|e2z|28|85|83a]&
Failure to change from “D3” to “2” when changin
i1 € lochange ! 3 angl 711 2 6 5|4 3 ®
lever into “2” position.
— | Gear change from “2," to “2," in “2” position. 1
13 |Engine brake does not operate in “1” position. 2|1 3|4 6 5 7 ©)
— | Gear change from “1,” to “1,” in “1" position. 2|1
— | Does not change from “1,” to “1,” in “1” position. 1 2 4 3 5 ® @
Large shock changing from “1," to “1,” in “1” posi-
— : 1 @]
tion.
— | Transmission overheats. 1 3 2 4|6 5 @ @|® ® ®
ATF shoots out during operation.
— | White smoke emitted from exhaust pipe during| 1 @ G ® @ @
operation.
— | Offensive smell at fluid charging pipe. 1 @B 6e|D ©® ®
— Torque converter is not locked up. 3 1(2 4 6|8 7 5 @
— Torque converter clutch piston slip 1 2 3 . 54 @
fiio Lock-up point is extremely high or low. 112 4
AIT does not shift to “D,” when driving with over-
— . X 2 113 8|6 4 5|7
drive control switch “ON". ®
_ tEi(r:'f]sl'ne is stopped at “R”, “D”, “2" and “1” posi- 1 5 4|3 2
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TROUBLE DIAGNOSIS — General Description

Terminal

@or®

SAT216J

PREPARATION

by following “TCM INSPECTION TABLE".

Tl o

harness connector

1]2[34]5]6]7]8]9
To[t1[12[13[14[15]6[17[18
tolz0l2l | [22123]24
—
25[26]27]28]29]30]31]32133
34[35]36]37]38]a0]40[d1]42
7 A | 15 173
SAT217J

TCM INSPECTION TABLE
(Data are reference values.)

TCM Terminals and Reference Value

e Measure voltage between each terminal and terminal @ or @

TCM HARNESS CONNECTOR TERMINAL LAYOUT

Terminal Wire color Item Condition Judgement
No. standard
When releasing gccelerator' 15-30V
Line pressure pedal after warming up engine.
1 GIY solen%id valve @) When depressing accelerator
pedal fully after warming up 0.5V or less
engine.
. When releasing accelerator
Is_l)r;zn%rizs\lez/ee pedal after warming up engine. | >~ 14V
2 BR/Y (with dropping }:& When depressing accelerator
resistor) pedal fully after warming up 0.5V or less
engine.
When A/T performs lock-up. 8 - 15V
Torque converter
3 G/OR | clutch solenoid
valve When A/T does not perform lock-
1V or less
up.
4 _ _ _ _
5% PU/W DT1 — —
6* P/B DT2 @) — —
7* P DT3 — —
8 J— J— J— J—
9 J— J— J— J—
V& Vé/)t;\len turning ignition switch to Battery voltage
10 GI/OR | Power source A : — ,
When turning ignition switch to
“OFF" 1V or less

*: These terminals are connected to the ECM.
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont'd)

Terminal Wire color Item Condition Judgement
No. standard
When shift solenoid valve A
operates. Battery voltage
Shift solenoid (When driving in “D,” or “D,".)
11 L/W - -
valve A When shift solenoid valve A does
not operate. 1V or less
(When driving in “D,” or “D3".)
When shift solenoid valve B
operates. Battery voltage
12 LR Shift solenoid (When driving in “D,” or “D,".)
valve B When shift solenoid valve B does
not operate. 1V or less
(When driving in “D3" or “D,".)
When setting A/T check switch in 1V or less
A/T CHECK indi- ON position.
cator lamp**1 When setting A/T check switchin | o o
OFF position. y 9
When setting A/T mode switch in
P “ " o~ 1V or less
13 RW | POWER indicator POWER" position.
lamp**2 When setting A/T mode switch in
o Battery voltage
other positions.
When setting overdrive control Batterv voltage
O/D OFF indicator switch in “ON” position. y 9
lamp**3 t When setting overdrive control 1V or less
qm switch in “OFF” position.
P/B
14* (RDFZ)?LETI) N position signal — —

(TB45E) ] ‘&
15 — _ R

Closed throttle
position switch

When releasing accelerator
pedal after warming up engine.

Battery voltage

16 R/L (in throttle (accel- -
erator) position When depressmg accelerat(_)r 1V or less
switch) pedal after warming up engine.
Wide open throttle When depressing accelerator
position switch pedal more than half-way after Battery voltage
17 W/G (in throttle (accel- warming up engine.
erator) position When releasing accelerator 1V or less
switch) pedal after warming up engine.
When ASCD cruise is being per-
formed. (“CRUISE” light comes Battery voltage
i ig- on.
18 BIY ASCD cruise sig ) _ .
nal When ASCD cruise is not being
performed. (“CRUISE” light does |1V or less
not comes on.)
19 G/OR | Power source Same as No. 10

oy
b

*: These terminals are connected to the ECM.
**1: For the Middle East

**2: For Australia

**3: Except for the Middle East
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont'd)

Terminal Wire color Item Condition Judgement
No. standard
When overrun clutch solenoid Battery voltage
20 e Overrun clutch valve operates.
solenoid valve .
When overrun clutch solenoid
1V or less
valve does not operate.
21 — — — —
When setting A/T check switch in
e Battery voltage
AIT check ON position.
switch**1 = When setting A/T check switch in
o 1V or less
29 Gy OFF position.
When setting overdrive control Battery voltage
Overdrive control \,:& switch in “ON” position y 9
. 7
switch**3 When setting overdrive control 1V or less
switch in “OFF” position
23 — — — —
When “ACCEL” set switch on
. ASCD cruise is released. More than 4.5V
24 WG ASCD OD cut sig-
nal .
When “ACCEL” set switch on 1V or less
ASCD cruise is applied.
25 B Ground — —
When setting selector lever to “1”
- . o Battery voltage
26 G Inhibitor “1” posi- (‘ position.
tion switch W) When setting selector lever to
" 1V or less
other positions.
o . V& Whg_n setting selector lever to “2 Battery voltage
27 /W Inhibitor “2” posi- A position.
tion switch When setting selector lever to
- 1V or less
other positions.
‘\‘Nherl turning ignition switch to Battery voltage
28 RIY Power source OFF".
(Back-up) When turning ignition switch to
N Battery voltage
ON".
1V or more
Revolution sensor When vehicle cruises at 30 km/h | Voltage rises gradually
29 w (Measure in AC (19 MPH). in response to vehicle
range) speed.
When vehicle parks. ov
30* YIG — — —
31* Y/R — c — —
G/R Throttle (accelera- @)
32 (RD28ET]) | tor) position sen- . 45 - 55V
OR sor 8
(TB45E) | (Power source) 5
33 — — — —

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

**1: For the Middle East
**3: Except for the Middle East
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont'd)

Terminal Wire color Item Condition Judgement
No. standard
When setting selector lever to
- . i~ . Battery voltage
34 b Inhibitor “D” posi- D" position.
tion switch When setting selector lever to
o 1V or less
other positions.
When setting selector lever to
- . - o Battery voltage
35 v Inhibitor “R” posi- c ‘) R” position.
tion switch When setting selector lever to
- 1V or less
other positions.
W 1
N ',}‘& )NTen fe’t,tlng _s_elector lever to Battery voltage
36 W Inhibitor “N” or “P” N” or “P” position.
position switch When setting selector lever to
- 1V or less
other positions.
37 — — — —
38 — — — —
RD engine model:
. . 0.9-1.1v
When engine runs at idle speed. TB engine model:
. . 23-24V
39 /B Engine speed sig t A :
nal \k/ RD engine model:
. 1.0-1.2v
When engine runs at 2,000 rpm. TB engine model:
4.8 - 5.0V
. . Voltage varies
Vehicle speed When moving vehicle at 2 to 3 between less than
40 L/OR P km/h (L to 2 MPH) for 1 m (3 ft)
sensor 1.0V and more than
or more.
4.5V.
When depressing accelgrator Fully-closed throttle:
Throttle (accelera- pedal slowly after warming up .
L . Approximately 0.5V
41 B/W tor) position sen- engine. ;
. . Fully-open throttle:
sor (Voltage rises gradually in Approximately 4V
response to throttle position.) PP Y
Throttle (accelera-
42 B tor) position sen- . .
sor
(Ground)
When setting A/T mode switch in
; “ " L Battery voltage
43 WG A/T mode switch t POWER” position.
(“POWER”")**2 @) When setting A/T mode switch in
" 1V or less
other positions.
‘,& When setting A/T mode switch in Battery voltage
a4 Y/R A/T mode switch X “HOLD” position. y 9
(*HOLD")**2 When setting A/T mode switch in
- 1V or less
other positions.
45 — — — —
46 — — — —
When ATF temperature is 20°C .
Approximately 1.5V
47 R A/T fluid tempera- (68°F). PP y
ture sensor When ATF temperature is 80°C .
(176°F). Approximately 0.5V
48 B Ground — —

**2: For Australia
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN [A/T

SAT218J

ON BOARD DIAGNOSIS LOGIC

Vehicle Speed Sensor [A/T (Revolution sensor)

DESCRIPTION

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.

Diagnostic trouble code

Malfunction is detected when ...

Check items
(Possible cause)

: VHCL SPEED SENRA/T

@ . 1st judgement flicker

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

e Harness or connectors
(The sensor circuit is open or
shorted.)

e Revolution sensor

B scLr-DiaG Results B O
FAILURE DETECTED
VHCL SPEED SEN-A/T

[ ERASE |[ PRINT |

SAT255H

@ 1st judgement flicker is longer than others.
<NV

~—

—
TIAND Revolution sensor

-n-n-—— Light

— Shade

SAT806H

SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE

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

OF:

3)

Start engine.

Select “SELF-DIAG RESULTS” mode with CONSULT.
Drive vehicle under the following conditions:

Selector lever in “D” 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 sec-
onds.

1)
2)

3)

OR
Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” 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 sec-
onds.
Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT),

AT-66



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN [A/T

% MONITOR rNO FAIL E]

VHCL/S SE-A/T Okm/h
VHCL/S SE<MTR 5km/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N

P/N POSI SW O N

R POSITION SW OFF

l RECORD |

SATO76H

Vehicle Speed Sensor [A/T (Revolution sensor)

(Cont'd)
DIAGNOSTIC PROCEDURE

E CONNECT E

TCM harness connector@

=

25]26]27]28]29]30[31]32[33

34[35]36]37]38[30]40]41]42]

43]44]45 29 46|47]48

=

|

SAT235J

CHECK INPUT SIGNAL.
1. Start engine.

2. Select “ECU INPUT SIGNALS”
in Data Monitor.

3. Read out the value of “WVHCL/S
SEA/T” while driving.
Check the value changes
according to driving speed.

OR

@ 1. Start engine.

2. Check voltage between TCM
terminal and ground while
driving.

(Measure in AC range.)
Voltage:
At 0 km/h (0 MPH):
oV
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
response to vehicle speed.)

OK

y

CHECK REVOLUTION SENSOR. NG‘ Repair or replace revolu-
Refer to “COMPONENT INSPECTION” "| tion sensor.
below.
OK
y
NG

| Check the following items:

e Harness for short 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 sectiod
(“TROUBLE DIAGNOSIS

FOR POWER SUPPLY”).

Perform “SELF-DIAGNOSIS CODE CON-
FIRMATION PROCEDURE”, AT-66.

NG

OK

y

INSPECTION END

GI —~a A€

Revolution sensor
harness connector

D)
G

12

[Q]

2, 3 (3)

SAT236J

COMPONENT INSPECTION

Revolution sensor
e [For removal, refer to AT-117.

_| 1. Perform TCM input/

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

e Check resistance between terminals @, @ and ).

Terminal No.

Resistance

500 - 650Q

No continuity

@) @)
@ ®
@) ®

No continuity

AT-67
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN [MTR

0
0
[m}
u]
[m}
0
[m]

SAT237)

ON BOARD DIAGNOSIS LOGIC

Vehicle Speed Sensor MTR

DESCRIPTION

The vehicle speed sensorlMTR 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
signal sent from the vehicle speed sensorMTR.

Diagnostic trouble code

Malfunction is detected when ...

Check items
(Possible cause)

© VHCL SPEED SENMTR

@ © 2nd judgement flicker

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

e Harness or connectors
(The sensor circuit is open or
shorted.)

e Vehicle speed sensor

W sELF-DIAG ResuLTs B [
FAILURE DETECTED
VHCL SPEED SEN-MTR

[[ERASE |[ PRINT |

SAT261H

@ 2nd judgement flicker is longer than others.
NN

Vehicle speed
sensorsmeter

/0NN

SAT807H

SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE

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

B 3

Start engine.
Select “SELF-DIAG RESULTS” mode with CONSULT.

3) Drive vehicle under the following conditions:
Selector lever in “D” position and vehicle speed higher
than 20 km/h (12 MPH).
OR
1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” position and vehicle speed higher
than 20 km/h (12 MPH).
3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT), lAT-26.

AT-68



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN [MTR

Vehicle Speed Sensor [MTR (Cont'd)
DIAGNOSTIC PROCEDURE

CHECK INPUT SIGNAL.

1. Start engine.

2. Select “ECU INPUT SIGNALS”

in Data Monitor.

3. Read out the value of “VHCL/S

SEMTR” while driving.

Check the value changes

according to driving speed.
OR

NG

#w MONITOR % NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE<MTR 5km/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW OFF

l RECORD ]
SATO76H

I CONNECT @

TCM harness connector@

=
25[26]27]28]29]30[31[32[33
34]35]36]37]38[39]40]41]42]
I 1 15 ] 5 5

40
ﬂ
D O 1

~ SAT238J]

L/OR

®

1. Start engine.

2. Check voltage between TCM

terminal @ and ground while
driving at 2 to 3 km/h (1 to 2
MPH) for 1 m (3 ft) or more.
\oltage:
Voltage varies between less
than 1V and more than
4.5V.

OK

y

| Check the following items:

e Vehicle speed sensor
and ground circuit for
vehicle speed sensor
Refer to EL section
(“METERS AND
GAUGES").

e Harness for short or
open between TCM and
vehicle speed sensor
(Main harness)

Perform “SELF-DIAGNOSIS CODE CON-
FIRMATION PROCEDURE”, AT-68.

NG

OK

y

INSPECTION END

AT-69

| 1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.
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TROUBLE DIAGNOSIS FOR THROTTLE POS| SEN

Throttle (Accelerator) Position Sensor
DESCRIPTION

The throttle (accelerator) position sensor detects the throttle valve
position and sends a signal to the TCM.

- TBL}SE engine models

N

Throttle position switch
harness connector

‘Throttle position sensor \\
harness connector SAT221J

RD28ETI engine models
P

\ Accelerator position sensor I’ )J
harness connector \,\7 /

Accelerator /[/7/
position switch
harness connector
Steermg colum D|))
P
NN

ON BOARD DIAGNOSIS LOGIC

\A

SAT222)

. . L Check items
Diagnostic trouble code Malfunction is detected when ... ;
(Possible cause)
- THROTTLE POSI SEN . ' e Harness or connectors
TCM receives an excessively low or (The sensor circuit is open or
. 3rd iud flick high voltage from the sensor. shorted.)
+ 3rd judgement flicker e Throttle (accelerator) position sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification

N Fully-closed throttle Approximately 0.5V
Throttle (accelerator) position sensor

Fully-open throttle Approximately 4V

AT-70



TROUBLE DIAGNOSIS FOR THROTTLE POS| SEN

B SELF-DIAG RESULTS I |:|
FAILURE DETECTED

THROTTLE POSI SEN

| ERASE || PRINT |

SAT281J

&

~
—

3rd judgement flicker is longer than others.

N\

-~ Throttle position sensor

SAT808H

Throttle (Accelerator) Position Sensor (Cont'd)
SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE  (l

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

© 2

3)

Start engine.

Select “SELF-DIAG RESULTS” mode with CONSULT.
Drive vehicle under the following conditions:

Selector lever in “D” 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.

1)
2)

3)

OR
Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” 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.
Refer to SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT), lAT-26.

AT-71
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TROUBLE DIAGNOSIS FOR THROTTLE POS| SEN

#w MONITOR % NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE<MTR 5km/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW OFF

l RECORD ]
SATO76H

CONNECT
A€

TCM harness connector Eie2)

&

=i

25]26]27]28]29[30

31[32[33

34|35[36[37(38[39

40|41[42

47148

43144145 [ 1
41

[—'@®

6
2

4
4

SAT239J

Throttle (Accelerator) Position Sensor (Cont'd)

DIAGNOSTIC PROCEDURE

Perform diagnostic test mode Il (self- NG‘ Check throttle (accelerator)
diagnostic results) for engine control. "| position sensor circuit for
Refer to EC sectiod] [“Malfunction Indicator engine control. Refer to Ed
Lamp (MIL)”, “ON BOARD DIAGNOSTIC sectiod [“TROUBLE DIAG-
SYSTEM DESCRIPTION]. NOSIS FOR “THRTL
(ACCEL) POSI SEN" (DTC
OK 43)].
!
CHECK INPUT SIGNAL. NG‘ Check harness for short or
1. Turn ignition switch to “ON” | open between ECM and
position. TCM regarding throttle
(Do not start engine.) (accelerator) position sen-
2. Select “ECU INPUT SIGNALS” sor circuit. (Main harness)
in Data Monitor.
3. Read out the value of “THRTL
POS SEN".
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR
@ 1. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage between TCM
terminals @ and @ while accel-
erator pedal is depressed
slowly.
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttle valve:
Approximately 4V
(Voltage rises gradually in
response to throttle position)
OK
y
CHECK THROTTLE (ACCELERATOR) NG | Repair or replace damaged
POSITION SWITCH. | parts.
Refer to “CHECK THROTTLE (ACCEL-
ERATOR) POSITION SWITCH?,
OK
y
Perform “SELF-DIAGNOSIS CODE CON- | NC | 1. Perform TCM input/

FIRMATION PROCEDURE”, AT-71l.

OK

y

INSPECTION END

AT-72

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




TROUBLE DIAGNOSIS FOR SHIFT SOLENOID/V A

Shift solenoid valve B

Line pressure
solenoid valve d

Shift solenoid
valve A

Overrun

(Control valve

Shift Solenoid Valve A

DESCRIPTION

Shift solenoid valves A and B are turned “ON” or “OFF” by the TCM
in response to signals sent from the inhibitor switch, vehicle speed
and throttle position sensors. Gears will then be shifted to the opti-
mum position.

bod
upper body) SAT341H
Gear position 1 2 3 4
Shift solenoid valve A ON OFF OFF ON
Shift solenoid valve B ON ON OFF OFF
ON BOARD DIAGNOSIS LOGIC
Check items

Diagnostic trouble code

Malfunction is detected when ...

(Possible cause)

: SHIFT SOLENOID/V A
@ . 4th judgement flicker

TCM detects an improper voltage drop

when it tires to operate the solenoid

valve.

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

e Shift solenoid valve A

B SELF-DIAG RESULTS I []
FAILURE DETECTED
SHIFT SOLENOIDAV A

| ERASE || PRINT |

SAT296J

@udgement flicker is longer than others.
N\l /.~

—

\ i/

-
7T\~
Self-diagnosis

start

Shift solenoid valve A

DU, ...

SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE

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

1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle in D, — D, position.
OR
@ 1) Start engine.
2) Drive vehicle in D; — D, position.
3) Perform self-diagnosis.

Refer to SELF-D
CONSULT),

AT-73

AGNOSTIC PROCEDURE (Without
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TROUBLE DIAGNOSIS FOR SHIFT SOLENOID/V A

E DISCONNECT
1.S.
A/T solenoid valve

harness connector

gD

[Q]

I

SAT240J

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

DISCONNECT

TS.
A/T solenoid valve
harness connector

(TT

L/

L/'w

DISCONNECT -
HS “

TCM harness connector (€D

1]2][3[4]5]6]7[8]9
10[11[12[13]14]15[16[17]18
1g]20[21 22[23]24

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF” position. " assembly. Refer to
2. Disconnect terminal cord assembly con- .
nector in engine compartment. 2. Check the following
3. Check resistance between terminal 3 items:
and ground. e Shift solenoid valve A
Resistance: 20 - 40 Q Refer to “COMPONENT
INSPECTION" below.
OK e Harness of terminal cord
assembly for short or
open
B y
CHECK POWER SOURCE CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short to power
2. Disconnect TCM harness connector. in harness or connector.
3. Check resistance between terminal 3

and TCM harness connector terminal
®.
Resistance:
Approximately 0 Q
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

OK

y

L/w

[Q]

SAT241J

Perform “SELF-DIAGNOSIS CODE CON-

NG

| 1. Perform TCM input/

FIRMATION PROCEDURE”,

OK

y

INSPECTION END

A/T solenoid valve harness DISCONNECT
connector Ts

Shift solenoid

valve A

SAT537IA

A/T solenoid valve harness Yy 4 "am 1<

connector 1S

Shift solenoid

COMPONENT INSPECTION

Shift solenoid valve A

e For removal, refer to AT-117.
Resistance check

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

e Check resistance between terminal @) and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve A ® Ground 20 - 40Q

Operation check

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

AT-74



TROUBLE DIAGNOSIS FOR SHIFT SOLENOID/V B

Shift solenoid valve B

Line pressure
solenoid valve d )&‘
) e

Shift solenoid
valve A

Overrun
clutch

(Control valve

Shift Solenoid Valve B
DESCRIPTION
Shift solenoid valves A and B

are turned “ON” or “OFF” by the TCM

in response to signals sent from the inhibitor switch, vehicle speed

and throttle position sensors.
mum position.

Gears will then be shifted to the opti-

bod
upper body) SAT341H
Gear position 1 2 3 4
Shift solenoid valve A ON OFF OFF ON
Shift solenoid valve B ON ON OFF OFF
ON BOARD DIAGNOSIS LOGIC
Check items

Diagnostic trouble code

Malfunction is detected when ...

(Possible cause)

: SHIFT SOLENOID/V B
@ . 5th judgement flicker

TCM detects an improper voltage drop

when it tires to operate the solenoid
valve.

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

e Shift solenoid valve B

B SELF-DIAG RESULTS I []
FAILURE DETECTED
SHIFT SOLENOIDVV B

| ERASE || PRINT |

SAT297J

@Enh judgement flicker is longer than others.
N Vs

—_ —

Shift solenoid valve B

— -~

SAT812H

SELF-DIAGNOSIS CODE

CONFIRMATION PROCEDURE

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle in D, — D, — D4 position.
@ 1) Start engine.
2) Drive vehicle in D; — D, — D position.
3) Perform self-diagnosis.

Refer to SELF-D

CONSULT),

AT-75

AGNOSTIC PROCEDURE (Without
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TROUBLE DIAGNOSIS FOR SHIFT SOLENOID/V B

& DISCONNECT
A€

A/T solenoid valve
harness connector

2

i
l @

I

SAT242]

DISCONNECT

T.S.
A/T solenoid valve
harness connector (E72)

(TT

NI
LR

€& &

TCM harness connector
=
1]2[3[4]5[6[7][8]9

Shift Solenoid Valve B (Cont'd)

DIAGNOSTIC PROCEDURE

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF” position. " assembly. Refer to
2. Disconnect terminal cord assembly con- .
nector in engine compartment. 2. Check the following
3. Check resistance between terminal Q) items:
and ground. e Shift solenoid valve B
Resistance: 20 - 40 Q Refer to “COMPONENT
INSPECTION" below.
OK e Harness of terminal cord
assembly for short or
open
B y
CHECK POWER SOURCE CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short to power
2. Disconnect TCM harness connector. in harness or connector.
3. Check resistance between terminal

and TCM harness connector terminal
@.
Resistance:
Approximately 0 Q
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

10[11]12[13]14[15]16[17]18

19]20[21 ,_| 22|23]24

12

L/R

[Q]

SAT243)

OK

y

Perform “SELF-DIAGNOSIS CODE CON-
FIRMATION PROCEDURE”,

NG

OK

y

INSPECTION END

A/T solenoid valve harness & DISCONNECT

connector TS

Shift salenoid

SAT535IA

A/T solenoid valve harness %ﬁ DISCONNECT

conhnector 1.8

Shift solenoid
valve B

COMPONENT INSPECTION

Shift solenoid valve B

e For removal, refer to AT-117.
Resistance check

| 1. Perform TCM input/

“| output signal inspection.

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

e Check resistance between terminal 2) and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve B @ Ground 20 - 40Q

Operation check

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

AT-76



TROUBLE DIAGNOSIS FOR OVERRUN CLUTCH S/V

Shift solenoid valve B g (1o Overrun Clutch Solenoid Valve @l
Line pressure ve A
sl)lenoid valve d e Overrun DESCRIPTION
clutch The overrun clutch solenoid valve is activated by the TCM in MA
X2} solenoid response to signals sent from the inhibitor switch, overdrive control
- valve switch, vehicle speed and throttle position sensors. The overrun
clutch operation will then be controlled. [EM
(Control valve L©
upper body) SAT341H
EC
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Chgck items FE
(Possible cause)
: OVERRUN CLUTCH S/V TCM detects an improper voltage drop o Harness or (.:onhect.o'rs CL
o . (The solenoid circuit is open or
when it tires to operate the solenoid shorted.)
@ + 6th judgement flicker valve. e Overrun clutch solenoid valve MT
—— B SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE
SELF-DIAG RESULTS After the repair, perform the following procedure to confirm the TE
FAILURE DETECTED malfunction is eliminated.
= 1) Start engine.
OVERRUN CLUTCH .
cLuTeH sy 2) Select "SELF-DIAG RESULTS" mode with CONSULT. 0
3) 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 EA
MPH).
[ ERASE || PRINT ] _ OR
SAT274H 1) Start engine. _ N BA
2) Drive vehicle under the following conditions:
@ 6th judgement flicker is longer than others. Selector lever in “D” position, overdrive control switch in
NV /s “OFF” position and vehicle speed higher than 10 km/h (6 g

- MPH).
— ~ Overrun clutch . .
~  \solenoid valve 3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (Without g

C Lgnt CONSULT), /AT-26.

RS

— -~ Shade

SAT815H T

HA

EL

SE

AT-77



TROUBLE DIAGNOSIS FOR OVERRUN CLUTCH S/V

DISCONNECT
A €

A/T solenoid valve
harness connector

P

[Q]

a

SAT244)

Overrun Clutch Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

T.S.
A/T solenoid valve
harness connector

(T

I L/
uB

DISCONNECT

A€ ®

TCM harness connector (0D
[—=—]
1]2[3[4]5]6]7[8]9
10[11[12[13[14]15]16]17]18

19(20(21 2223|124

20

L/B

[Q]

SAT245)

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF” position. " assembly. Refer to
2. Disconnect terminal cord assembly con- .
nector in engine compartment. 2. Check the following
3. Check resistance between terminal (@ items:
and ground. e Overrun clutch solenoid
Resistance: 20 - 40 Q valve
Refer to “COMPONENT
OK INSPECTION” below.

e Harness of terminal cord
assembly for short or
open

B ,
CHECK POWER SOURCE CIRCUIT. NG‘ Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short to power
2. Disconnect TCM harness connector. in harness or connector.
3. Check resistance between terminal @
and TCM harness connector terminal
@.
Resistance:
Approximately 0 Q
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.
OK
y
Perform “SELF-DIAGNOSIS CODE CON- NG‘ 1. Perform TCM input/
FIRMATION PROCEDURE”, AT-77 “| output signal inspection.
2. If NG, recheck TCM pin
OK terminals for damage or
4 loose connection with
INSPECTION END harness connector.

A/T solenoid valve Yo M e
harness connector 1S. Eé}]
Overrun clutch
solenoid valve

SAT565IA

A/T solenoid valve
harness connector

& DISCONNECT
T.s. Eﬁ}

T Overrun clutch

SAT567IA

COMPONENT INSPECTION

Overrun clutch solenoid valve

e For removal, refer to AT-117.
Resistance check

e Check resistance between terminal @ and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
@) lutch
verru.n clutc @ round 20 - 100
solenoid valve

Operation check

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

AT-78




TROUBLE DIAGNOSIS FOR T/C CLUTCH SOL/V

Torque converter clutch
solenoid valve

A/T fluid temperature
sensor

(Control valve

lower body)
SAT342HA

ON BOARD DIAGNOSIS LOGIC

Torque Converter Clutch Solenoid Valve

DESCRIPTION

The torque converter clutch solenoid valve is activated, with the
gear in D,, by the TCM in response to signals sent from the vehicle
speed and throttle (accelerator) position sensors. Torque converter
clutch piston operation will then be controlled.

Lock-up operation, however, is prohibited when A/T fluid tempera-

ture is too low.

Diagnostic trouble code

Malfunction is detected when ...

Check items
(Possible cause)

. T/C CLUTCH SOL/V
@ . 7th judgement flicker

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

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

e T/C clutch solenoid valve
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
Monitor item Condition Specification
Approximately
-up “ " 0
Torque converter clutch solenoid valve Lock ui) OFF 4f
duty Lock-up “ON” Approximately
94%

B seLF-DiAG ResuLTs Wl [
FAILURE DETECTED

T/C CLUTCH SOLWV

[ ERASE |[ PRINT |

SAT277H

7th judgement flicker is longer than others.

®

N Vs
— -~ Torque converter
VAN clutch solenoid valve
- -~ ——  Light
—-Shade
SAT818H

SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle in D, - D, - D3 —» D, — D, lock-up
position.
OR

1) Start engine.

2) Drive vehicle in D, - D, - D; - D, — D, lock-up
position.

3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT), AT-26.

AT-79
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TROUBLE DIAGNOSIS FOR T/C CLUTCH SOL/V

& DISCONNECT
A€

A/T solenoid valve
harness connector

cHD

[Q]

)

SAT246J

Torque Converter Clutch Solenoid Valve

E DISCONNECT
A€

A/T solenoid valve
harness connector

SEib

G/OR

€@

TCM harness connector (il
==l
1[2[3]4]5]6]7[8]9
10[11]12[13]14]15]16[17[18
19]20]21 22|23]24

1
3
’ G/OR

[Q]

SAT247J

(Cont'd)

DIAGNOSTIC PROCEDURE

CHECK GROUND CIRCUIT. NG | 1. Remove oil pan. Refer

1. Turn ignition switch to “OFF” position. to IAT-117.

2. Disconnect terminal cord assembly con- 2. Check the following
nector in engine compartment. items:

3. Check resistance between terminal @ e Torque converter clutch
and ground. solenoid valve
Resistance: 10 - 20 Q Refer to “COMPONENT

OK INSPECTION” on next
page.

e Harness of terminal cord
assembly for short or
open

B y

CHECK POWER SOURCE CIRCUIT. NG‘ Repair open circuit or short

1. Turn ignition switch to “OFF” position. to ground or short to power

2. Disconnect TCM harness connector. in harness or connector.

3. Check resistance between terminal @
and TCM harness connector terminal
®.

Resistance:
Approximately 0 Q
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.
OK
y
Perform “SELF-DIAGNOSIS CODE CON- NG‘ 1. Perform TCM input/

FIRMATION PROCEDURE”, AT-79.

OK

y

INSPECTION END

AT-80

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




TROUBLE DIAGNOSIS FOR T/C CLUTCH SOL/V

A/T solenoid valve

E DISCONNECT
harness connector TS Eﬁ:}]

Torque converter

clutch solenoid

7

valve

SAT543|

A/T solenoid valve

& DISCONNECT
harness connector T.S. Eﬁ}

Torque converter

clutch solenocid )
valve ————~

SATS5441

Torque Converter Clutch Solenoid Valve
(Cont'd)
COMPONENT INSPECTION

Torque converter clutch solenoid valve

e For removal, refer to AT-117.
Resistance check
e Check resistance between terminal ? and ground.

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

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

AT-81
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Torque converter clutch
solenoid valve

A/T fluid temperature
sensor

(Control valve

lower body)
SAT342HA

ON BOARD DIAGNOSIS LOGIC

A/T Fluid Temperature Sensor and TCM Power
Source

DESCRIPTION

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

Diagnostic trouble code

Check items

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

. BATT/FLUID TEMP SEN

@ : 8th judgement flicker

e Harness or connectors
(The sensor circuit is open or
shorted.)

e A/T fluid temperature sensor

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

A/T fluid temperature sensor

Condition Specification
Approximately
Cold [20°C (68°F)] 1.5V

l v
Hot [80°C (176°F)] Approximately
0.5V

B seLF-DIAG ResulTs B [
FAILURE DETECTED

BATT/FLUID TEMP SEN

[ ERASE |[ PRINT |

SAT280H

8th judgement flicker is longer than others.
DN\

®

Fluid temperature
sensor and A/T
control unit power
source

S/ NS

Self-diagnosis
start

SAT821H

SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle under the following conditions:
Selector lever in “D” 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 driving for more than 10 minutes.
OR

1)
2)

Start engine.

Drive vehicle under the following conditions:

Selector lever in “D” 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 driving for more than 10 minutes.

Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT), laT-26.

3)

AT-82



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

{

A€ &

TCM harness connector (i)
—_

1]2[3[4[5]6]7[8]9
10[11]12]13[14[15]16[17]18

19]20[21 10 19 2223|124

<

G/OR. G/OR

[0)
@D

A/T Fluid Temperature Sensor and TCM Power

Source (Cont’d)
DIAGNOSTIC PROCEDURE

CHECK TCM POWER SOURCE.

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

2. Check voltage between TCM terminals

®, @ and ground.
Battery voltage should exist.

NG

SAT248)

& DISCONNECT
4 €

A/T solenoid valve

harness connector

SEne
)

| Check the following items:

e Harness for short or
open between ignition
switch and TCM (Main
harness)

e Ignition switch and fuse

SAT249)

and @ when A/T is cold.
Resistance:
Cold [20°C (68°F)]
Approximately 2.5 k Q
4. Reinstall any part removed.

lOK
®

(Go to next page.)

AT-83

oK Refer to EL section
(“POWER SUPPLY
ROUTING”).
B y

CHECK A/T FLUID TEMPERATURE NG‘ 1. Remove oil pan.

SENSOR WITH TERMINAL CORD 2. Check the following

ASSEMBLY. items:

1. Turn ignition switch to “OFF” position. e A/T fluid temperature

2. Disconnect terminal cord assembly con- sensor

nector in engine compartment. Refer to “COMPONENT
3. Check resistance between terminals INSPECTION” on next

page.

e Harness of terminal cord
assembly for short or
open

MIA

EM

LG

EC

FEE

GL

T

TF

PD

FA

RA

BR

ST

RS

BT

HA

EL

SE



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN
A/T Fluid Temperature Sensor and TCM Power

Source (Cont’d)
#wMONITOR % NO FAIL E]
VHCL/S SE<A/T okm/h ®
VHCL/S SE<MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
PEED 1024 —
(E)’:',g'RNDERﬁ,E YR i CHECK INPUT SIGNAL OF A/T FLUID NG= Check the following item:
P/N POSI SW ON TEMPERATURE SENSOR. e Harness for short or
R POSITION SW___ OFF 1. Start engine. open between TCM and
l RECORD | 2. Select “ECU INPUT SIGNALS” terminal cord assembly
ATO76H in Data Monitor. (Main harness)
SATOT6 3. Read out the value of “FLUID

CONNECT TEMP SE”.
@ Voltage:

TCM harness connectorm Cold [20°C (68°F)] -~

= Hot [80°C (176°F)]:
el Approximatey
L] EE3 1 | £ 14 15v qC?I.RSV
J o @ 1. Start engine.
o & 2. Check voltage between TCM
! terminal and ground while
warming up A/T.
= SAT250J Voltage:

Cold [20°C (68°F)] -
Hot [80°C (176°F)]:

Approximately
1.5V - 0.5V
OK

y

Perform “SELF-DIAGNOSIS CODE CON- NG‘ 1. Perform TCM input/
FIRMATION PROCEDURE”, AT-87. "I output signal inspection.
2. If NG, recheck TCM pin

OK .
terminals for damage or
4 loose connection with
INSPECTION END harness connector.
Thermometer S ! DIscoNNECT COMPONENT INSPECTION
Wrapped

A/T fluid temperature sensor

_ e For removal, refer to AT-117.
A/T solenoid valve X . .
harness connector e Check resistance between terminals ® and @ while chang-
ing temperature as shown at left.

8]9 Temperature °C (°F) Resistance
20 (68) Approximately 2.5 kQ
@ 80 (176) Approximately 0.3 kQ

SAT252)

AT-84



TROUBLE DIAGNOSIS FOR ENGINE SPEED SIG

Engine Speed Signal Gl
DESCRIPTION
The engine speed signal is sent from the ECM to the TCM. MIA
ON BOARD DIAGNOSIS LOGIC EM
Diagnostic trouble code Malfunction is detected when ... Chgck items
(Possible cause)
- LC
- ENGINE SPEED SIG TCM does not receive the proper volt- o Harness or co.nne.ct.ors
age signal from ECM (The sensor circuit is open or
@ . 9th judgement flicker ' shorted.) EG
FE
GL
MT

AT
SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE -

W seLr-oia Resuurs B L After the repair, perform the following procedure to confirm the
FAILURE DETECTED malfunction is eliminated. TF
= 1) Start engine.
[
ENGINE SPEED Si 2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle under the following conditions: PD
Selector lever in “D” position, vehicle speed higher than
10 km/h (6 MPH), throttle opening greater than 1/8 of the ED
full throttle position and driving for more than 10 sec-
| ERASE || PRINT | onds.
SAT285H OR FBA

1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” position, vehicle speed higher than BR
10 km/h (6 MPH), throttle opening greater than 1/8 of the
full throttle position and driving for more than 10 sec-

@ 9th judgement flicker is longer than others.
N Vs

~

Engine speed signal

onds. ST
3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (Without
CONSULT), AT-26. RS
SAT823H T
FHA
EL
SE
IDX

AT-85



TROUBLE DIAGNOSIS FOR ENGINE SPEED SIG

Engine Speed Signal (Cont’d)
DIAGNOSTIC PROCEDURE

#w MONITOR % NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE<MTR 5km/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW OFF

l RECORD ]
SATO76H

CONNECT
H S, @@

TCM harness connector (€2

=
25[26]27]28]29]30[31]32[33
343536 37]38[39]40]41[42

43laalas] [ l4slerlas

VT o

e

SAT253)

Perform diagnostic test mode Il (self- NG‘ Check ignition signal circuit
diagnostic results) for engine control. "| for engine control. Refer to
Check ignition signal circuit condition. EC sectiod [TROUBLE
OK DIAGNOSIS FOR “IGN
SIGNAL-PRIMARY” (DTC
21)].
y
CHECK INPUT SIGNAL. NG | check the following items:
1. Start engine. "| e Harness for short or
2. Select “ECU INPUT SIGNALS” open between TCM and
in Data Monitor. ECM
3. Read out the value of “ENGINE e Resistor
SPEED". e Ignition coil
Check engine speed changes Refer to EC_sectiod
according to throttle position. [TROUBLE DIAGNOSIS
OR FOR “IGN SIGNAL-PRI-
@ 1. Start engine. MARY” (DTC 21)].
2. Check voltage between TCM
terminal and ground.
Voltage (Idle speed):
Approximately 2.4V
Voltage (2,000 rpm):
Approximately 4.9V
OK
y
Perform “SELF-DIAGNOSIS CODE CON- NG‘ 1. Perform TCM input/

FIRMATION PROCEDURE”, AT-85.

OK

y

INSPECTION END

AT-86

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




TROUBLE DIAGNOSIS FOR LINE PRESSURE S/V

Shift solenoid valve B

Line pressure
solenoid valve d

Shift solenoid
valve A

Overrun

(Control valve

upper body) SAT341H

ON BOARD DIAGNOSIS LOGIC

Line Pressure Solenoid Valve

DESCRIPTION

The line pressure solenoid valve regulates the oil pump discharge
pressure to suit the driving condition in response to a signal sent

from the TCM.

Diagnostic trouble code

Malfunction is detected when ...

Check items
(Possible cause)

. LINE PRESSURE S/V
@ : 10th judgement flicker

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 solenoid valve
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
Monitor item Condition Specification
Low line-pressure Approximately
(Small throttle opening) 0%
Line pressure solenoid valve duty | !
High line-pressure Approximately
(Large throttle opening) 95%

B seLF-DIAG ResuLts B [
FAILURE DETECTED

LINE PRESSURE S/V

[ ERASE |[ PRINT |

SAT288H

@mth judgement flicker is longer than others.
NV

~

-

" Line pressure solenoid valve

SAT824H

SELF-DIAGNOSIS CODE

CONFIRMATION PROCEDURE

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1) Start engine.

2) Select “SELF-DIAG RESULTS” mode with CONSULT.

3) With brake pedal depressed, shift the lever from “P” —
“N” — “D" — “N” — “P” positions.

OR

1) Start engine.

2) With brake pedal depressed, shift the lever from “P” —
“N” — “D" — “N"” — “P” positions.

3) Perform self-diagnosis.

Refer to SELF-D
CONSULT),

AT-87

AGNOSTIC PROCEDURE (Without

MA
EM
LG
EG
FE
CL
MT
TF
PD
FA
RA
BR
ST
RS
BT
A
EL

SE



TROUBLE DIAGNOSIS FOR LINE PRESSURE S/V

& DISCONNECT
A€

A/T solenoid valve
harness connector

I

I

SAT254)

Line Pressure Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

BE

L)
T.S.
A/T solenoid valve
harness connector (E72)

DISCONNECT

\JLT T/

GY

€& &

TCM harness connector (Ei0f

—

1[2]3|4]5]|6]7]8]9
To[11 [12[13[14[15[18[17[18

19{20)1 21 22|23|24)

21
BR/Y}

GY

[Q]

SAT255J

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- hT-117.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal (6 items:
and ground. e Line pressure solenoid
Resistance: 2.5 -5 Q valve
Refer to “COMPO-
oK NENT INSPECTION”
on next page.

e Harness of terminal
cord assembly for
short or open

B y
CHECK POWER SOURCE CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF” position. | o Dropping resistor
2. Disconnect TCM harness connector. Refer to “COMPONENT
3. Check resistance between terminal (6 INSPECTION” on next
and TCM harness connector terminal page.
®. e Harness for short or
Resistance: 11.2 - 12.8 Q open between TCM ter-
oK minal @ and terminal
cord assembly (Main
harness)
y
CHECK POWER SOURCE CIRCUIT. NG‘ Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short to power
2. Check resistance between terminal (6 in harness or connector.
and TCM harness connector terminal
@.
Resistance:
Approximately 0 Q
If OK, check harness for short to
ground and short to power.
3. Reinstall any part removed.
OK
y
Perform “SELF-DIAGNOSIS CODE CON- NG‘ 1. Perform TCM input/

FIRMATION PROCEDURE”, AT-87.

OK

y

INSPECTION END

AT-88

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




TROUBLE DIAGNOSIS FOR LINE PRESSURE S/V

A/T solenoid valve
harness connector

Line pressure solenoid valve

E DISCONNECT
A€

SAT548IA

A/T solenoid valve

harness connector

Line pressure solencid valve7
®

& DISCONNECT
A€

SAT5491A

Tt
TS.

DISCONNECT

Dropping resistor

SATS550IC

Line Pressure Solenoid Valve (Cont'd)

COMPONENT INSPECTION

Line pressure solenoid valve

e For removal, refer to AT-117.
Resistance check

e Check resistance between terminal ® and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
T
ine pressure © Sround s e

solenoid valve

Operation check

e Check solenoid valve by listening for its operating sound while

applying battery voltage to the terminal ® and ground.

Dropping resistor

e Check resistance between terminals @ and @) .

Resistance: 11.2 - 12.8 Q

AT-89
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TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)

TCM (Transmission Control Module)

DESCRIPTION

The TCM consists of a microcomputer and connectors for signal
input and output and for power supply. The unit controls the A/T.

SEC220B

ON BOARD DIAGNQOSIS LOGIC

Diagnostic Trouble Code Malfunction is detected when .... Ch.eck Item
(Possible Cause)
~ CONTROL UNIT (RAM) e TCM memory (RAM) or (ROM) is TeMm
" CONTROL UNIT (ROM) malfunctioning. °

SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE

W SELF-DIAG RESULTSHE [] NOTE:
If “SELF-DIAGNOSIS CODE CONFIRMATION PROCEDURE”
has been previously conducted, always turn ignition switch
“OFF” and wait at least 5 seconds before conducting the next
CONTROL UNIT (RAM) test.
1) Turn ignition switch “ON”, and select “DATA MONITOR”
mode for A/T with CONSULT.
2) Start engine.
3) Run engine for at least 2 seconds at idle speed.

FAILURE DETECTED

| ERASE || PRINT

| SAT375J

H SELF-DIAG RESULTSH I:l

FAILURE DETECTED
CONTROL UNIT (ROM)

| ERASE || PRINT

| SAT376J

AT-90



TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)

TCM (Transmission Control Module) (Cont’d)
DIAGNOSTIC PROCEDURE @l

INSPECTION START

v

1) Turn ignition switch “ON” and
select “SELF DIAG RESULTS" EM
mode for A/T with CONSULT.

2) Touch “ERASE”.

MIA

LG

y
PERFORM DIAGNOSTIC TROUBLE EG
CODE (DTC) CONFIRMATION PROCE-
DURE.
See previous page. FE
Is the “CONTROL UNIT (RAM) or CON- | YES | Replace TCM. CL
TROL UNIT (ROM)” displayed again? "

N MT

INSPECTION END

TF

PD

FA

RA

BR

ST

RS

BT

HA

EL

SE
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SAT218J

For the Middle East and LHD models -

a, ~
e

\
=S|
L A/T check switch
(For the Middle East)

(Reverse side of  ~
7 Th fuse box cover) ‘<
Data link connector
for CONSULT (LHD models)h SAT219J

Except for the Middle East - __~/ ~

Ny
Overdrive
. control switch

A/T mode switch

*Throttle position sensor \\
harness connector SAT221J

RD28ETI engine models
P AN

Q\ Accelerator position sens‘of)',\

harness connector \ . /)J
fom— V‘

Accelerator 77/}
position switch

/
Sl
AN ',

ot

Steering column

NN L EZ

SAT222J

Inhibitor, Overdrive Control, A/T Check or
Throttle (Accelerator) Position Switches

DESCRIPTION

Inhibitor switch

Detects the selector lever position and sends a signal to the
TCM.

Overdrive control and A/T check switch

Detects the overdrive control switch position (ON or OFF) and
sends a signal to the TCM.

Throttle (accelerator) position switch

Consists of a wide open throttle position switch and a closed
throttle (accelerator) position switch.

The wide open throttle position switch sends a signal to the
TCM when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sends a
signal to the TCM when the throttle valve is fully closed.

AT-92



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Inhibitor, Overdrive Control, A/T Check or
Throttle (Accelerator) Position Switches

(Cont'd)
DIAGNOSTIC PROCEDURE

#w MONITOR % NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE<MTR 5km/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW OFF

l RECORD ]
SATO76H

A€ &)

TCM harness connector
[=
25]26]27]28]29]30]31[32]33
34|35|36]37]38[30]40[41]42
) 1 5 ] 0 G

26,27,34,35,36

i

SAT227)

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

2. Select “ECU INPUT SIGNALS”
in Data Monitor.

3. Read out “R, N, D, 2 and 1
position switches” moving selec-
tor lever to each position.
Check the signal of the selector
lever position is indicated prop-
erly.

OR

NG

@ 1. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage between TCM
terminals @, @, @, @, G and

ground while moving selector
lever through each position.

\oltage:
B: Battery voltage
0: oV
Terminal No.
Lever position
®| 6| 0|0|®
P, N B 0 0 0 0
R 0 B 0 0 0
D 0 0 B 0 0
2 0 0 0 B 0
1 0 0 0 0 B
lOK
®

(Go to next page.)

AT-93

| Check the following items:

e Inhibitor switch
Refer to “COMPONENT
INSPECTION”, AT-96.

e Harness for short or
open between ignition
switch and inhibitor
switch (Main harness)

e Harness for short or
open between inhibitor
switch and TCM (Main
harness)

e Diode

MIA

EM

LG

EC

FEE

GL

T

TF

PD

FA

RA

BR

ST

RS

BT
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EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

#MONITOR % NO FAIL  [Z]
R POSITION SW  OFF
D POSITION SW  OFF
4 POSITION SW  OFF
3 POSITION SW  OFF
2 POSITION SW  OFF
1 POSITION SW  OFF
ASCD-CRUISE OFF
ASCD.OD CUT  OFF
KICKDOWN SW _ QOFF
r RECORD LATllSG

Inhibitor, Overdrive Control, A/T Check or
Throttle (Accelerator) Position Switches

(Cont'd)
®

@ |

e

I CONNECT

TCM harness connector (D)

—
112]3|4]5|6]7]8]9
1ol [12[13[14[15[16[17]18

19[20[21[ 5, |22[23[24

_jey

SAT224)

CHECK OVERDRIVE CONTROL
SWITCH CIRCUIT.
— Except for the Middle East —
1. Turn_ignition switch to “ON”
position.
(Do not start engine.)
2. Select “ECU INPUT SIGNALS”
in Data Monitor.
3. Read out “OVERDRIVE
SWITCH”.
Check the signal of the over-
drive control switch is indicated
properly.
(Overdrive control switch “ON”
displayed on CONSULT means
overdrive “OFF".)
OR

NG

@ “Release”

I

Con RS

1_%

DISCONNECT
H S.

TCM harness connector (@D}
=l
1]2]3[4]5]6]7[8]9
10[11]12]13]14]15]16]17]18
19120 21 22|23(24

SAT225J

1. Turn ignition switch to “ON”
position.

(Do not start engine.)

2. Check voltage between TCM
terminal @ and ground when
overdrive control switch is “ON”

and “OFF".
Switch position Voltage
ON Battery voltage
OFF 1V or less
OK
,

»| Check the following items.

e Overdrive control switch
Refer to “COMPONENT
INSPECTION”,

e Harness for short or
open between TCM and
overdrive control switch
(Main harness)

e Harness for short or
open of ground circuit for
overdrive control switch
(Main harness)

CHECK A/T CHECK SWITCH CIRCUIT.
— For the Middle East —
1. Turn ignition switch to “ON”
position. (Do not start engine.)

2. Select “"ECM INPUT SIGNALS".

3. Read out “SELECTOR LEVER
SW (A/T check switch)”.
Check the selector lever switch
position is indicated properly.

NG

Check the following items.

1. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage between TCM

terminal @ and ground when
A/T check switch is “ON” and

“OFF".
Switch position Voltage
ON Battery voltage
OFF 1V or less

vOK

(Go to next page.)

AT-94

Y

e A/T check switch
Refer to “COMPONENT
INSPECTION”, AT-96.

e Harness continuity
between TCM and A/T
check switch

e Harness continuity of
ground circuit for A/IT
check switch




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

3 MONITOR ¥t NOFAIL [Z]

Inhibitor, Overdrive Control, A/T Check or
Throttle (Accelerator) Position Switches
(Cont'd)

CHECK THROTTLE (ACCELERATOR)
POSITION SWITCH CIRCUIT.

1. Turn ignition switch to “ON”
position.

(Do not start engine.)

2. Select “ECU INPUT SIGNALS”
in Data Monitor.

3. Read out “CLOSED THL/SW"
and “W/O THRL/P-SW”
depressing and releasing accel-
erator pedal.

Check the signal of throttle

NG

ESX)VSEERS?LFJSSV\(,V SEF (accelerator) position switch is
W/O THRL/P-SW OFF indicated properly.
HOLD SW OFF
Accelerator Data monitor
| RECORD edal condi-
SATOS2I pedal CLOSED W/O THRL/
tion THL/SW P-SW
Released ON OFF
Fully
depressed OFF ON
OR
@ 1. Turn ignition switch to “ON”
position.

A€ E

TCM harness connector o)
=]
1]2[3[4]5|6]7[8]9
1o[11]12[13[14[15]16[17]18

19120(21 2223|124

16 17

R/L W/G

oK<
R

SAT226J

(Do not start engine.)

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

Accelerator Voltage
pedal condi- Terminal Terminal No.
tion No. ® @)
Released Battery volt- 1V or less
age
Fully 1V or less Battery
depressed voltage
OK

y

| Check the following items:

e Throttle (accelerator)
position switch
Refer to “COMPONENT
INSPECTION”, [AT-97.

e Harness for short or
open between ignition
switch and throttle
(accelerator) position
switch (Main harness)

e Harness for short or
open between throttle
(accelerator) position
switch and TCM (Main
harness)

Perform “DIAGNOSTIC PROCEDURE”,

AT-03,

NG

OK

y

INSPECTION END

AT-95

.| 1. Perform TCM input/
" output signal inspection.

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

MIA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

& DISCONNECT
A€

Overdrive control switch
harness connector

SAT228)

Inhibitor, Overdrive Control, A/T Check or
Throttle (Accelerator) Position Switches
(Cont'd)

COMPONENT INSPECTION

Overdrive control switch
— Except for the Middle East —

e Check continuity between terminals @ and @ .

Switch position Continuity
ON No
OFF Yes

DISCONNECT
A €
A/T check switch harness
connector
2(1

‘ Push @

“«ON” . o

SAT229J

& DISCONNECT
24 €

A/T mode switch
harness connector

[
.
[ 2] Is] T 11

1.(3) 2

[Q]

. o=

POWER

AT

HOLD

SAT230J

SAT517GB

& DISCONNECT
A€

Inhibitor switch harness
=B connector
]

N
-V = GEE
3 4.5,6,7,8,9
2 —_—
Lo o SAT231J

A/T check switch — For the Middle East —
e Check continuity between terminals @ and @ .

Switch position Continuity
ON Yes
OFF No

A/T mode switch — For Australia —
e Check continuity between terminals @, (® ) and @ .

Switch position Terminal No. Continuity
ON Yes
POWER O —0
OFF No
ON Yes
HOLD @ —0
OFF No

Inhibitor switch

1. Check continuity between terminals @ and @ and between

terminals @ and® ,®,® ,®,® , ® while moving manual
shaft through each position.

Lever position Terminal No.

®—-0

®—0

I
® O 0o

RrIN|O|Z| 3
@O e e e
|

2. If NG, check again with manual control 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-119.

AT-96



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

<1 E DISCONNECT
wn A€
\7[8[98] / T.S.

Inhibitor switch

3 4,5,6,7,89
[Q] *’*l
harness connector
h 4 h 4 E73

/ SAT232J

, [0l

= msconnect T hrottle (accelerator)
position switch
1.S. harness connector

‘. TB engine models

IZ® @ RD engine LHD models

*. RD engine RHD models
3

_’ SAT233J

msconnect T hrottle (accelerator)
E position switch
harness connector
*. TB engine models
(1 2 )- RD engine LHD models

2 )@ RD engine RHD models
(1 32

1

SAT234J
DISCDNNECT A/T solenoid valve
harness connector

Thermo-
meter

A/T fluid
SAT251J

Inhibitor, Overdrive Control, A/T Check or
Throttle (Accelerator) Position Switches

(Cont'd)

4. If NG on step 2, remove inhibitor switch from A/T and check

continuity of inhibitor switch terminals. Refer to
5. If OK on step 4, adjust inhibitor switch. Refer to
6. If NG on step 4, replace inhibitor switch.

Throttle (accelerator) position switch

Closed throttle position switch (idle position)
e Check continuity between terminals @, (@) and @, (®).

Accelerator pedal condition Continuity
Released Yes
Depressed No

e To adjust closed throttle (accelerator) position switch, refer to
(“Basic Inspection”, “TROUBLE DIAGNOSIS —

Basic Inspection”).

Wide open throttle position switch

e Check continuity between terminals @, (D) and @, (®).

Accelerator pedal condition Continuity
Released No
Depressed Yes

A/T fluid temperature switch

1. Make sure the A/T fluid warning lamp lights when the key 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. For removal, refer to

4. Check resistance between terminal @ and ground while
changing temperature as shown at left.

Temperature °C (°F) Resistance
140 (284) or more Yes
140 (284) or less No

AT-97

MA
EM
LG
EG
FE
CL
MT
TF
PD
FA

RA

ST
RS
BT
HA
EL

SE



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

\
<

80
3

/j 200

iy

——— T \
120 Xﬂ A
O/D OFF or A/T CHECK
indicator lamp

180

SAT210JB

= Front

AUTO POWER

/
POWER indicator
lamp

A/T mode switch SAT211J

A€ B

harness connector (Eio7)
—
1]2]3[4]5]6]7[8]9
10[11]12[13[14[15]16]17[18

19]20(21 2223|124

(10,19)
o @

= SAT256J

TCM

G/OR

A€

TCM harness connector
=]
25]26[27]28]29]30[31]32[33
34]35]38[37]38]39]40[41]42
43]44]45 [ 46147148

(25,48)

nEy

SAT257)

A€ E)

TCM harness connector (oD

—
4[5[6[7][8]9
13[14[15[16[17[18

13 22|23|24

_jR,W

=

1[2]3
10)11[12
19)20(21

1. O/D OFF, POWER or A/T CHECK Indicator

Lamp Does Not Come On

SYMPTOM:

O/D OFF, POWER or A/T CHECK indicator lamp does not come
on for about 2 seconds when turning ignition switch to “ON”.
Refer to applicable indicator lamps for specified areas, AT-

CHECK TCM POWER SOURCE. NG | check the following items:
1. Turn ignition switch to “ON” position. | e Harness for short or
(Do not start engine.) open between ignition
2. Check voltage between TCM terminals switch and TCM (Main
®, @ and ground. harness)
Battery voltage should exist. e Ignition switch and fuse
Refer to
OK (“POWER SUPPLY
ROUTING”).
B .
CHECK TCM GROUND CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to “OFF” position. "| to ground or short to power
2. Disconnect TCM harness connector. in harness or connector.
3. Check resistance between TCM termi-
nals @, @ and ground.
Resistance:
Approximately 0 Q
If OK, check harness for short to
ground and short to power.
OK
!
CHECK LAMP CIRCUIT. NG‘ Check the following items:
1. Turn ignition switch to “ON” position. | o Fuse (7.5A)
2. Set overdrive control, A/T check or e O/D OFF, POWER or
power switch to “ON” position. A/T CHECK indicator
3. Check voltage between TCM terminal lamp
@ and ground. Refer to EL section
Voltage: Battery voltage (“WARNING LAMPS").
4. Reinstall any part removed. e Harness for short or
open between ignition
OK switch and O/D OFF,
POWER or A/T CHECK
indicator lamp (Main har-
ness)
Refer to EL section
(“POWER SUPPLY
ROUTING").
e Harness for short or
open between O/D OFF,
POWER or A/T CHECK
indicator lamp and TCM
y
ch . NG .
eck again. .| 1. Perform TCM input/
" output signal inspection.
OK 2. If NG, recheck TCM pin
y terminals for damage or

INSPECTION END

= SAT258J

AT-98

loose connection with
harness connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Front

AUTO POWER

/
POWER indicator

A/T mode switch SAT211J

2. POWER Indicator Lamp Does Not Come On

— For Australia —
SYMPTOM:

POWER indicator lamp does not come on when turning A/T
mode switch to the appropriate position.

Is 1. O/D OFF, POWER or A/T CHECK No | Go to 1. O/D OFF,
Indicator Lamp Does Not Come On OK? "| POWER or A/IT CHECK
Vos Indicator Lamp Does Not
Come On, [aT-9d.
y
NG

Check the following items:

e A/T mode switch
Refer to AT-96.

e Harness continuity between ignition
switch and A/T mode switch

e Harness continuity between A/T mode
switch and TCM

e e
80 120 Xﬂ N

9 O/D OFF indicator lamp
160
/jo 180
200

]

SAT210J

Y

Repair or replace damaged
parts.

MIA

EM

LG

EC

FEE

GL

T

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

— Except for the Middle East —
SYMPTOM:

O/D OFF indicator lamp does not come on when setting over-
drive control switch to “OFF” position.

Check the following items:

NG

e Overdrive control switch
Refer to AT-96.

e O/D OFF indicator lamp

e Harness continuity between ignition
switch and O/D OFF indicator lamp

AT-99

| Repair or replace damaged
| parts.

TF

PD

FA

RA

BR

ST

RS

BT

HA

EL

SE



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Front

AUTO POWER

/
POWER indicator

A/T mode switch

SAT211J

4. POWER Indicator Lamp Does Not Come On

— For Australia —
SYMPTOM:

POWER indicator lamp does not come on for about 3 seconds
when depressing and releasing accelerator pedal fully.

.\\ ///
Poven| =
//I\\

Self-diagnosis
start

Does self-diagnosis show damage to No | Check throttle (accelerator)
throttle (accelerator) position sensor cir- "| position sensor. Refer to
cuit? bT-70.
Yes
B y
NG

Check throttle (accelerator) position sen-
sor. — Refer to EC_sectiod [TROUBLE
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN” (DTC 43)].

Y

OK

y

- TBL}SE eng{ne mode\!_s

*Throttle position sensor \\
harness connector

SAT221)

1. Perform TCM input/output signal
inspection.

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

[E] RD28ETI engine models

\ Accelerator position sensor 7 /)J

harness connector \,\7/
/ Acceleratorﬁ‘

position switch
“harness connector

vl

Steermg column )))

O

G

SAT222)

AT-100

Repair or replace throttle
(accelerator) position sen-
sor.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

5. Engine Cannot Be Started In “P” and “N” @l
l:] Position
Self-diagnosis SYMPTOM: MIA
start . . .
e Engine cannot be started with selector lever in “P” or “N”
position. EM
____________________ Light e Engine can be started with selector lever in “D”, “27, “1”
or “R” position.
{-—— Shade LG
Does “ECU INPUT SIGNALS” in | YS_| Check inhibitor switch.
SAT146BA Data Monitor show damage to | Refer to BT-92. gC
B %ﬂ DISCONNECT inhibitor switch circuit?
OR
T.S.
Inhibitor switch FE
harness connector @ Does self-diagnosis show damage
E74 to inhibitor switch circuit?
No @L
= ; MT
Check for short or open of inhibitor switch NG‘ Repair or replace inhibitor
2-pin connector. Refer to IAT-96. | switch.
Inhibitor switch ™ SAT259J
OK
y

Check starting system. Refer to El_sec! NG Repair or replace damaged

tion (“System Description”, “STARTING > parts. TF
SYSTEM").
oK PD
INSPECTION END
FA
RA
6. In “P” Position, Vehicle Moves Forward Or
Backward When Pushed BR
SYMPTOM:
Vehicle moves when it is pushed forward or backward with ST
selector lever in “P” position.
Check parking pawl components. Refer to NG‘ Repair or replace damaged
| parts. RS
, OK
/ SAT133B 4 T
INSPECTION END
FHA
EL
SE
IDX

AT-101



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

]
Self-diagnosis
start

{-—— Shade

SAT146BA

Select rod

DN
m% mx\

N (2.6 - 3.3 kg-m, 19 - 24 ft-Ib)

X/“/ >> [N
~ Front \a &

SAT262J

SAT638A

7. In “N” Position, Vehicle Moves

SYMPTOM:
Vehicle moves forward or backward when selecting “N” posi-

tion.

Does “ECU INPUT SIGNALS” in | YS_| Check inhibitor switch.
Data Monitor show damage to Refer to AT-97.
inhibitor switch circuit?

OR
@ Does self-diagnosis show damage
to inhibitor switch circuit?
No
, B
Check control linkage. Refer to aT-11d. NG‘ Adjust control linkage.
Refer to AT-119.
OK
y
Check A/T fluid level again. NG | Refill ATF.
OK
m y
NG

1. Remove oil pan.
2. Check A/T fluid condition.

| 1. Disassemble A/T.

OK

2. Check the following
items:

e Forward clutch assembly

e Overrun clutch assembly

e Reverse clutch assembly

Check again.

NG

| 1. Perform TCM input/

OK

y

SAT171B

INSPECTION END

AT-102

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




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

8. Large Shock. “N” - “R” Position @
Throttle paosition .
~ N7 - sensor SYMPTOM
PransS AIT fluid temperature | 1 Ne€re is large shock when changing from “N” to “R” position. A
Self-diagnosis Sensor e pressure
start ;
lenoid val . . } o
Loenoid Vave 1 1 poes self-diagnosis show damage to line Yes‘ Check damaged circuit. EM
Light pressure solenoid valve or throttle (accel- "| Refer to AT-70, or B7.
erator) position sensor, A/T fluid tempera-
ture sensor circuit? L@
,___‘ N
SAT831HA o
i B EC
—— TB45E engine models y
! C NG

Check throttle (accelerator) position sen- | Repair or replace throttle
sor. Refer to EC_section [TROUBLE "| position sensor. FE
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN” (DTC 43)].

OK
y MT
“Throttle position sensor \\ Check line pressure at idle with selector NG‘ 1. Remove control valve
harness connector saT2213| | lever in “D” position. Refer to “Line Pres- g assembly. Refer to
sure Test”, hT-24 aT-117

[E] RD28ETI engine modeIS\ oK 2. Check the following
Y N

items:
e Valves to control line TF
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot valve PD
and pilot filter)
e Line pressure solenoid

Q\ Accelerator position sensorT"’)T‘
iyl
harness connector \,‘\ V‘

/ Accelerator 77/}
position switch
“harness connector
g
@ N\ — D))
Steering column
NN N

valve FA
y
SAT222] | Check again. NG‘ 1. Perform TCM input/ RA
OK g output signal inspection.
2. If NG, recheck TCM pin
, terminals for damage or BR
INSPECTION END loose connection with
harness connector.
ST
RS
SAT494G BT
FHA
EL
SE
IDX

AT-103



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

SAT638A

9. Vehicle Does Not Creep Backward In “R”

SAT493G

Position
SYMPTOM:
Vehicle does not creep backward when selecting “R” position.
Check A/T fluid level again. NG | Refill ATF.
OK
®
NG in both “1”

4

and “R” positions

Check stall revolution with selector lever
in “1” and “R” positions.

Y

SAT494G

K . .
© OK in “1” position
NG in “R” position

y

Refer to

2. Check the following items:

e Valves to control line pressure
(Pressure regulator valve, pres-
sure modifier valve, pilot valve
and pilot filter)

e Line pressure solenoid valve

3. Disassemble A/T.

4. Check the following items:

e Oil pump assembly

e Torque converter

e Reverse clutch assembly

e High clutch assembly

1. Remove control valve assembly.

SAT171B

1. Remove control valve
assembly. Refer to

2. Check the following
items:

e Valves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot valve
and pilot filter)

e Line pressure solenoid
valve

3. Disassemble A/T.

4. Check the following
items:

e Oil pump assembly

e Torque converter

e Reverse clutch assembly

e High clutch assembly

e Low & reverse brake
assembly

e Low one-way clutch

4 NG‘ 1. Remove control valve
Check line pressure at idle with selector " assembly. Refer to
lever in “R” position. Refer to “Line Pres- .
sure Test”, 2. Check the following
items:
OK e Valves to control line
pressure (Pressure regu-
D lator valve, pressure
y modifier valve, pilot valve
1. Remove oil pan. and pilot filter) ,
2. Check A/T fluid condition. e Line pressure solenoid
valve
NG OK 3. Disassemble A/T.
4. Check the following
item:
® e Oil pump assembly
y
. NG .
Check again. » L Perform TCM input/

OK

4

INSPECTION END

AT-104

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




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

10. Vehicle Does Not Creep Forward In “D”, “2” €l
Or “1” Position
3 SYMPTOM: MA
Vehicle does not creep forward when selecting “D”, “2” or “1”
position.
EM
. . NG )
) Check A/T fluid level again. p| Refill ATF.
LG
OK
SAT638A ®
EC
B :
Check stall revolution with selector lever in NG »| 1. Remove control valve HE
“D” position. Refer to “STALL TEST”, AT-41. assembly. Refer to
hT-117.
OK 2. Check the following CL
items:
s e Valves to control line
. . . pressure (Pressure
Check IlneT _pressu:(e at |(3I(9_ with selector Iev’(’ar regulator valve, pres- MT
in “D” position. Refer to “Line Pressure Test”, sure modifier valve,
SAT493G pilot valve and pilot
OK NG filter)
e Line pressure sole-
4 noid valve
1. Remove control valve assembly. 3. Disassemble A/T. TE
Refer to AT-117. 4. Check the following
2. Check the following items: items:
e Valves to control line pressure o Oil pump assembly
(Pressure regulator valve, pressure e Forward clutch PD
modifier valve, pilot valve and pilot assembly
filter) e Forward one-way
e Line pressure solenoid valve clutch EA
3. Disassemble A/T. e Low one-way clutch
4. Check the following item: e Low &t;;averse brake
e Oil pump assembly assembly
SAT4946 e Torque converter RA
m y NG
) —»® BR
1. Remove oil pan.
2. Check A/T fluid condition.
OK ST
y
. NG .
Check again. » 1. Perform TCM input/
output signal inspec- RIS}
OK tion.
2. If NG, recheck TCM
y pin terminals for BT
SATLTIB INSPECTION END damage or loose
connection with har-
ness connector. HA
EL
SE
IDX

AT-105



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

\\\//2

Revolution sensor
Vehicle speed sensor
Shift solenoid valve A
Shift solenoid

valve B

-
PaVE N

Self-diagnosis
start

-- Light

-~ Shade

SAT832H

11. Vehicle Cannot Be Started From D

SYMPTOM:
Vehicle cannot be started from D

, on Cruise test — Part 1.

——TB45E eng{ne mode\!_s

*Throttle position sensor \\
harness connector SAT221J

[E] RD28ETI engine models
A G

Q\ Accelerator position sens‘ofﬁ"’)]"
harness connector \ L. /

/ Accelerator %/7/‘
position switch
“harness connector
I
@ N\ — W)
Steering column
DN

—~

SAT222)

SAT494G

Is 9. Vehicle Does Not Creep Backward In No »| Go to 9. Vehicle Does Not
“R” Position OK? Creep Backward In “R”
Position,
Yes
,
. . Yes L
Does self-diagnosis show damage to »| Check damaged circuit.
vehicle speed sensor[A/T (revolution | Refer to . Bg, or
sensor), shift solenoid valve A, B or
vehicle speed sensorlMTR after cruise
test?
No
B] ,
Check throttle (accelerator) position sen- NG= Repair or replace throttle
sor. Refer to [TROUBLE position sensor.
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN" (DTC 43)].
OK
,
. . . NG
Check line pressure at stall point with >
selector lever in “D” position. Refer to 1. Remove control valve
“Line Pressure Test”, assembly. Refer to
hT-117,
OK 2. Check the following
items:
= v NG | e shift valve A
1. Remove oil pan. | e Shift valve B
2. Check A/T fluid condition. e Shift solenoid valve A
e Shift solenoid valve B
OK e Pilot valve
4 e Pilot filter
1. Remove control valve assembly. Refer 3. Disassemble A/T.
to . 4. Check the following
2. Check the following items: items:
e Shift valve A e Forward clutch assembly
e Shift valve B e Forward one-way clutch
e Shift solenoid valve A e Low one-way clutch
e Shift solenoid valve B e High clutch assembly
e Pilot valve e Torque converter
e Pilot filter e Oil pump assembly
OK OK
y
. NG .
Check again. »| 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
y terminals for damage or

SAT171B

INSPECTION END

AT-106

loose connection with
harness connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

]
Self-diagnosis
start

{-—— Shade

SAT146BA

12. A/T Does Not Shift: D ; - D, Or Does Not

Kickdown: D , - D,
SYMPTOM:
A/T does not shift from D

pedal fully at the specified speed.

, to D, at the specified speed.
A/T does not shift from D , to D, when depressing accelerator

!

harness connector

‘Throttle position sensor

-—~TB45E engine models

[

LA

[E] RD28ETI engine models
A G

Q\ Accelerator position sensor%\"”‘

harness connector \ L.

)
Accelerator %‘

%/
SN

position switch
harness connector

SAT222)

SAT171B

Are 10. Vehicle Does Not Creep Forward No »| Go to 10. Vehicle Does
In “D”, “2” Or “1” Position and 11. Vehicle "] Not Creep Forward In “D”,
Cannot Be Started From D, OK? “2" Or “1” Position and 11.
Vehicle Cannot Be Started
Yes From D,, s
y
B s Yes S .
Does “ECU INPUT SIGNALS" in »| Check inhibitor switch.
Data Monitor show damage to Refer to
inhibitor switch circuit?
OR
Does self-diagnosis show damage
to inhibitor switch circuit?
No
y
Check vehicle speed sensor[A/T (revolu- NG= Repair or replace vehicle
tion sensor) and vehicle speed speed sensorlA/T (revolu-
sensorMTR. Refer to , B4, tion sensor) and vehicle
speed sensorMTR. Refer
OK to AT-66, 58.
E ,
Check throttle (accelerator) position sen- NGt Repair or replace throttle
sor. Refer to [TROUBLE position sensor.
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN" (DTC 43)].
OK
,
. NG
1. Remove oil pan. »/ 1. Remove control valve.
2. Check A/T fluid condition. "| Referto .
2. Check the following
OK items:
4 e Shift valve A
1. Remove control valve. Refer to AT-117. e Shift solenoid valve A
2. Check the following items: e Pilot valve
e Shift valve A e Pilot filter
e Shift solenoid valve A 3. Disassemble A/T.
e Pilot valve 4. Check the following
e Pilot filter items:
e Servo piston assembly
OK OK | e Brake band
< e Oil pump assembly
y
. NG .
Check again. »| 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
y terminals for damage or

INSPECTION END

AT-107

loose connection with
harness connector.

MIA

EM

LG

EC

FEE

GL

T

TF

PD

FA

RA

BR

ST

RS

BT

HA

EL

SE



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

]
Self-diagnosis
start

{-—— Shade

SAT146BA

13. A/T Does Not Shift: D , - Dj

!

‘Throttle position sensor
harness connector

-—~TB45E engine models

[

LA

[E] RD28ETI engine models
A Gomee

Q\ Accele,r‘;:ltor position sensorT"/’)T‘

harness connector \ L.

Accelerator %

@ Stgerﬁﬁlﬁ{i{
@ NI

position switch
harness connector

/

SAT222)

1. Remove oil pan.
2. Check A/T fluid condition.

OK

y

1. Remove control valve assembly. Refer

SYMPTOM:
A/T does not shift from D , to D5 at the specified speed.
Are 10. Vehicle Does Not Creep Forward | NO .| Go to 10. Vehicle Does
In “D”, “2” Or “1” Position and 11. Vehicle "| Not Creep Forward In “D”,
Cannot Be Started From D, OK? “2" Or “1” Position and 11.
Yes Vehicle Cannot Be Started
From D,, laT-105, [L08.
y
Does “ECU INPUT SIGNALS” in Yes‘ Check inhibitor switch.
Data Monitor show damage to "| Refer to AT-92.
inhibitor switch circuit?
OR
@ Does self-diagnosis show damage
to inhibitor switch circuit?
No
B ,
Check throttle (accelerator) position sen- NG‘ Repair or replace throttle
sor. Refer to EC section [TROUBLE "| position sensor.
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN” (DTC 43)].
OK
,
NG

_| 1. Remove control valve

assembly. Refer to
hT-117,

2. Check the following
items:

SAT171B

e Shift valve B
to AT-117 o e Shift solenoid valve B
2. Check the following items: o Pilot valve
o Shift valve B o Pilot filter
° Shlft solenoid valve B 3. Disassemble A/T.
o Pilot valve 4. Check the following
e Pilot filter items:
OK e Servo piston assembly
OK| o High clutch assembly
b e Oil pump assembly
y
Check again. NG‘ 1. Perform TCM input/
OK " output signal inspection.
2. If NG, recheck TCM pin
y terminals for damage or

INSPECTION END

AT-108

loose connection with
harness connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

B, Fovltion sensor 14. A/T Does Not Shift: D ; - D, Gl
- S Vehlc.le speed.sensor SYMPTOM:
PaARSN Shift solencid valve A ) -
Self-diagnosis Shift solenoid valve B e A/T does not shift from D 3 to D, at the specified speed. A
start AT fluid temperature | @  A/T must be warm before D 5 to D, shift will occur.
sensor
. No : EM
Are 10. Vehicle Does Not Creep Forward »| Go to 10. Vehicle Does
In “D”, “2” Or “1” Position and 11. Vehicle "| Not Creep Forward In “D”,
Cannot Be Started From D, OK? “2" Or “1” Position and 11.
Vehicle Cannot Be Started LG
\ Light Yes From D,, lAT-105, fi086.
SAT833HA
— : : EG
——TBASE eng{ne mode‘!_s Does self-diagnosis, after cruise Yest Check damaged circuit.
test, show damage to any of the Refer to ,bg, 73,
following circuits? or 92. FE
e Inhibitor switch

e Overdrive control switch

e A/T fluid temperature sensor

e Vehicle speed sensorA/T (Revo- CL
lution sensor)

e Shift solenoid valve A or B

e Vehicle speed sensorMTR MT

*Throttle position sensor \\ No
harness connector SAT221] E]

y

Check throttle Eaccelerator) position sen- NG Repair or replace throttle
\ sor. Refer to [TROUBLE position sensor.

DIAGNOSIS FOR “THROTTLE (ACCEL) TE
POSI SEN” (DTC 43)].

Y

[E] RD28ETI engine models

A

Q\ Accelerator position sens‘ofﬁ"’)]"
iyl
harness connector \,‘\ V‘

/ Accelerator 77/} OK
position switch
lharness connector 4 NG P@
Qo 1. Remove oil pan. » 1. Remove control valve
" 2. Check A/T fluid condition. assembly. Refer to
@ B AT-117. FA
N\~ OK i
\ \ Steering column ))l)) 2. E;i(s:k the following
P :
NN U= SAT222) . e Shift valve B RA
1. Remove control valve assembly. Refer e Overrun clutch control
to BT-117, o valve
2. Check the following items: e Shift solenoid valve B
e Shift valve B e Pilot valve B3
e Overrun clutch control valve e Pilot filter
e Shift solenoid valve B 3. Disassemble A/T.
e Pilot valve 4. Check the following ST
e Pilot filter items:
OK e Servo piston assembly
e Brake band
OK
< e Torque converter RS
e Oil pump assembly
SAT171B 4 NG BT
Check again. » 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin HA
y terminals for damage or
loose connection with
INSPECTION END harness connector. BL

SE

AT-109



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

N 4 é

// /1N >

Self-diagnosis Torque converter
start clutch solenoid valve

15. A/T Does Not Perform Lock-up

——TB45E eng{ne mode\!_s

*Throttle position sensor \\
harness connector SAT221J

[E] RD28ETI engine modeIS\
= A (3
\ Accelerator position sensor 7 )J
harness connector \ L. /

/ Accelerator %/7/‘
position switch
“harness connector
I
@ N\ — W)
Steering column
DN

SAT222)

SYMPTOM:
A/T does not perform lock-up at the specified speed.
Does self-diagnosis show damage to Yes‘ Check torque converter
torque converter clutch solenoid valve "| clutch solenoid valve.
after cruise test? Refer to AT-79.
No
B y
Check throttle (accelerator) position sen- NG‘ Repair or replace throttle
sor. Refer to EC section [TROUBLE "| position sensor.
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN” (DTC 43)].
OK
y
1. Remove control valve. Refer to AT-117. | NG | Repair or replace damaged
2. Check following items: | parts.
e Torque converter clutch control valve
e Torque converter relief valve
e Torque converter clutch solenoid valve
e Pilot valve
e Pilot filter
OK
y
Check again. NG‘ 1. Perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
8 terminals for damage or

INSPECTION END

AT-110

loose connection with
harness connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

~ \ [/

=
Eaanss
Self-diagnosis
start

j_]l_ll, 7 -
- - Shade

SAT835H

Engine speed signal

16. A/T Does Not Hold Lock-up Condition

SAT171B

SYMPTOM:
A/T does not hold lock-up condition for more than 30 seconds.
. . Yes . .
Does self-diagnosis show damage to »| Check englnﬁed sig-
engine speed signal circuit after cruise nal. Refer to .
test?
No
B :
. NG
1. Remove oil pan. >
2. Check A/T fluid condition. 1. Remove control valve
ly. Refer to
iOK . ,
2. Check the following
1. Re ontrol valve assembly. Refer items:
to ﬁ%ﬁc Y e Torque converter clutch
2. Check the following items: control valve
e Torque converter clutch control valve e Pilot valve
e Pilot valve e Pilot filter
e Pilot filter 3. Disassemble A/T.
4. Check torque converter
K OK and oil pump assembly.
y
. NG .
Check again. »| 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
y terminals for damage or

INSPECTION END

i .

Self-diagnosis
start

{-—— Shade

SAT146BA

loose connection with
harness connector.

17. Lock-up Is Not Released

SYMPTOM:
Lock-up is not released when accelerator pedal is released.
Does “ECU INPUT SIGNALS” in | "o, [ Check closed throttle posi-
Data Monitor show damage to | tion switch. Refer to
closed throttle position switch cir-
cuit?
OR
Does self-diagnosis show damage
to closed throttle position switch
circuit?
iNo
- NG -
Check again. y| 1. Perform TCM input/

OK

A\ 4

INSPECTION END

AT-111

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

MIA

EM

LG

EC

FEE

GL

T

TF

PD

FA

RA

BR

ST

RS

BT

HA

EL

SE



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

~\ \/ /7

— —
/7 VNN

Self-diagnosis
start

Overrun clutch
solenoid valve

18. Engine Speed Does Not Return To Idle

(Light Braking D , - Dy)
SYMPTOM:

e Engine speed does not smoothly return to idle when A/T

shifts from D , to Ds.

e Vehicle does not decelerate by engine brake when turning

-~ - Light - -
overdrive control switch OFF.
e Vehicle does not decelerate by engine brake when shifting
— Shade A/T from “D” to “2” position.
SAT836H
. . Yes
: Does self-diagnosis show damage to »| Check overrun clutch sole-
— »
/TB45E eng{ne mode‘!_s overrun clutch solenoid valve circuit after noid valve. Refer to AT-77.
cruise test?
No
B !
Check throttle (accelerator) position sen- NG= Repair or replace throttle
sor. Refer to [TROUBLE position sensor.
DIAGNOSIS FOR “THROTTLE (ACCEL)
POSI SEN” (DTC 43)].
‘Throttle position sensorx/\\ OK
harness connector SAT221) I
_ . NG [ val
E] RD28ETI engine models 1. Remove oi pan. B »| 1. Remove control valve
A /3—“ (\ 2. Check A/T fluid condition. %bly. Refer to
Q\ Accelerator position sens‘of%\"/’)]" OK 2. Check .the following
| 3
harness connec}:r \(‘N V I items:
/ ceelerator 77/} e Overrun clutch control
position switch 1. Remove control valve assembly. Refer valve
harness connector to - o e Overrun clutch reducing
5 2. Check the following items: valve
e Overrun clutch control valve e Overrun clutch solenoid
%é : h _ e Overrun clutch reducing valve valve
W\~ e Overrun clutch solenoid valve i
Steering column ) 3. Disassemble A/T.
\ \ NN ' OK 4. Check the following
AN [ U= SAT222J OK items:
< e Overrun clutch assembly
e Oil pump assembly
y
. NG .
Check again. » 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
y terminals for damage or

SAT171B

INSPECTION END

AT-112

loose connection with
harness connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

\\\//é

-
PaVE N

Self-diagnosis
start

Revolution sensor

valve B

Vehicle speed sensor
Shift solenoid valve A
Shift solenoid

- Light

-~ Shade

SAT832H

19. Vehicle Does Not Start From D

SYMPTOM:

Vehicle does not start from D ; on Cruise test — Part 2.

Does self-diagnosis show damage to
vehicle speed sensor[A/T (revolution
sensor), shift solenoid valve A, B or
vehicle speed sensorlMTR after cruise
test?

Yes

_| Check damaged circuit.

Refer to m, , 73 or
Iz}

No
y
Check again. NG‘ 1. Perform TCM input/
oK output signal inspection.
2. If NG, recheck TCM pin
4 terminals for damage or

Go to 8. Vehicle Cannot Be Started From
D,, AT-103.

AT-113

loose connection with
harness connector.

MIA

EM

LG

EC

FEE

GL

T

TF

PD

FA

RA

BR

ST

RS

BT

HA

EL

SE



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

]
Self-diagnosis
start

{-—— Shade

SAT146BA

20. A/T Does Not Shift: D , - D, When

Depressing Accelerator Pedal
SYMPTOM:

A/T does not shift from D , to D; when depressing accelerator

pedal fully at the specified speed.

——TB45E eng{ne mode\!_s

*Throttle position sensor \\
harness connector SAT221J

[E] RD28ETI engine models
= A G
Q\ Accelerator position sensor%\’(""
harness connector \/{\ J‘

/ Accelerator 77/}
position switch
“harness connector
g
@ N\ — D))
Steering column
NN N

SAT222)

SAT171B

INSPECTION END

AT-114

Are 9. Vehicle Does Not Creep Backward No .| Go to 9. Vehicle Does Not
In “R” Position and 10. Vehicle Does Not "| Creep Backward In “R”
Creep Forward In “D”, “2” Or “1” Position Position and 10. Vehicle
OK? Does Not Creep Forward In
“D”, “2” Or “1” Position,
Yes AT-104, 105,
A 4
Does “ECU INPUT SIGNAL” show | Y€S_| Check inhibitor switch.
damage to inhibitor switch circuit? "| Refer to
OR
Does self-diagnosis show damage
to inhibitor switch circuit?
lNo
Check vehicle speed sensor[A/T (revolution NG‘ Repair or replace vehicle
sensor) and vehicle speed sensorITR. | speed sensorfA/T (revolu-
Refer to , B8. tion sensor) and vehicle
speed sensorMTR.
lOK
Check throttle ancelerator) position sen- NG‘ Repair or replace throttle
sor. Refer to [TROUBLE DIAG- | position sensor.
NOSIS FOR “THROTTLE (ACCEL) POSI
SEN” (DTC 43)].
OK
A\ 4
1. Remove oll NG
: pan. »| 1. Remove control valve.
2. Check A/T fluid condition. " Refer to .
2. Check the following
OK items:
4 e Shift valve A
1. Remove control valve. Refer to AT-117. e Shift solenoid valve A
2. Check the following items: e Pilot valve
e Shift valve A e Pilot filter
e Shift solenoid valve A 3. Disassemble A/T.
e Pilot valve 4. Check the following
e Pilot filter items:
e Servo piston assembly
OK ok | ® Brake band
e Oil pump assembly
A\ 4
Check again. NG‘ 1. Perform TCM input/
"1 output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or

loose connection with
harness connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

21. AIT Does Not Shift: D , — Ds, When €l
l:] Overdrive Control Switch “ON” - “OFF”
Self-diagnosis SYMPTOM: MA
start AIT does not shift from D , to D5 when changing overdrive
control switch to “OFF” position. 0
“““““““““““ Light Does “ECU INPUT SIGNALS” in | YéS_| Check overdrive control
Data Monitor show damage to | switch circuit. Refer to
! overdrive control switch circuit? aT-02. LG
{——— Shade OR
SAT146BA
@ Does self-diagnosis show damage EG
to overdrive control switch circuit?
No EE
Go to 10. A/T Does Not Shift: D, — D,
IAT-108. CL
MT
i
22. AIT Does Not Shift: D ; - 2,, When Selector
l:] Lever “D” - “2”" Position &
Self-diagnosis SYMPTOM:
start A/T does not shift from D 5 to 2, when changing selector lever
from “D” to “2” position. PD
“““““““““““ Light Does “ECU INPUT SIGNALS” in | Y8S | Check inhibitor switch cir-
Data Monitor show damage to "| cuit. Refer to [AT-02. EA
! inhibitor switch circuit?
{——— Shade OR
SAT146BA RA
@ Does self-diagnosis show damage
to inhibitor switch circuit?
. BR
0
Go to 12. A/T Does Not Shift: D, — D, Or ST
Does Not Kickdown: D, — D,, AT-107.
RS
BT
A
EL
SE
IDX

AT-115



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

i .

Self-diagnosis
start

23. A/T Does Not Shift: 2 , —» 1,, When Selector

Lever “2”

SYMPTOM:

A/T does not shift from 2
from “2” to “1” position.

- “1” Position

, to 1, when changing selector lever

Engine brake

SAT778B

————————— Light Does “ECU INPUT SIGNALS” in Yes, Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer to
inhibitor switch circuit?
{-—— Shade OR
SAT146BA Does self-diagnosis show damage
to inhibitor switch circuit?
) . No
4 NGt 1. Perform TCM input/
@ Check again. output signal inspection.
2. If NG, recheck TCM pin
lOK terminals for damage or
loose connection with
INSPECTION END harness connector.

24. Vehicle Does Not Decelerate By Engine

Brake
SYMPTOM:

Vehicle does not decelerate by engine brake when shifting

from 2, (1,) to 1,.

“R” Position OK?

Is 9. Vehicle Does Not Creep Backward In

No

.| Go to 9. Vehicle Does Not

Yes

y

Go to 18. Engine Speed Does Not Return
To Idle (Light Braking D, — D), AT-112.

AT-116

"| Creep Backward In “R”

Position,




ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators Gl
REMOVAL
1. Drain ATF. WA
2. Remove oil pan and gasket.
EM
LG
3. Remove A/T fluid temperature sensor if necessary. EC
4. Remove oil strainer.
FE
GL
MT

AT
5. Remove control valve assembly by removing fixing bolts and -
disconnecting harness connector.

Bolt length and location TE
Bolt symbol £ mm (in)@mﬂ Q
® 33 (1.30) PD
45 (1.77)
6. Remove solenoids and valves from valve body if necessary. FA
7. Remove terminal cord assembly if necessary.
RA
BR
ST
RS
SAT353B T
8. Remove accumulator ®, ®, © and ©® by applying com-
pressed air if necessary. HA
e Hold each piston with rag.
9. Reinstall any part removed.
e Always use new sealing parts. EL
SE
IDX

SATO074BA

AT-117



ON-VEHICLE SERVICE

N\

(0.5 - 0.7 kg-m,
43 - 61 in-lb)
Revolution sensor

WY

@ SAT261J

SATO35EB

25.5 - 32.4 N-m
N\ (2.6 - 3.3 kg-m, 19 - 24 ft-Ib)
>

> —Front propeller

RN

SAT262J

SAT081B

Revolution Sensor Replacement

1.
2.

Remove revolution sensor from A/T.
Reinstall any part removed.
Always use new sealing parts.

Rear Oil Seal Replacement

1.

re W

Remove transfer case from vehicle. Refer to TE_sectior
(“Removal”, “REMOVAL AND INSTALLATION").

Remove rear oil seal.

Install rear oil seal.

Apply ATF before installing.

Reinstall any part removed.

Parking Pawl Components Inspection

1.

2.

3.

ok

® XN

Remove front and rear propeller shafts. Refer to PD_sectior
(“Removal”, “PROPELLER SHAFT").

Remove transfer case from vehicle. Refer to TE_sectiod
(“Removal”, “REMOVAL AND INSTALLATION?).

Remove select rod.

Support A/T assembly with a jack.

Remove rear engine mounting member from body. Refer to EM
(“"ENGINE REMOVAL").

Remove adapter case from transmission case.

Replace parking pawl components if necessary.

Reinstall any part removed.

Always use new sealing parts.

Inhibitor Switch Adjustment

Remove manual control linkage from manual shaft of A/T
assembly.

Set manual shaft of A/T assembly in “N” position.

Loosen inhibitor switch fixing bolts.

Insert pin into adjustment holes in both inhibitor switch and
manual shaft of A/T assembly as near vertical as possible.
Reinstall any part removed.

Check continuity of inhibitor switch. Refer to AT-06.

AT-118



ON-VEHICLE SERVICE

Manual Control Linkage Adjustment Gl
Move selector lever from “P” position to “1” position. You should be
able to feel the detents in each position. A
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. EM
LG
SAT768B
N 2. Loosen lock nuts. EC
cFront propeller 3. Place manual shaft in “P” position.

4. Tighten lock nuts to the specified torque. EE
5. Move selector lever from “P” position to “1” position. Make sure

that selector lever can move smoothly.

; 5 Select rod @L
Lock nut\ 5
[0] 25.5 - 32.4 Nem | |

§ N\ (2.6 - 3.3 kg-m, 19 - 24 ft-Ib) MT
N SN 2

~ Front hy SAT262.
AT

TF
PD
FA
RA
BR
ST
RS
BT
HA
EL

SE

AT-119



REMOVAL AND INSTALLATION

\ ¥EXPEEfrcﬁube \/]

/ OSSR
/ ,é/ /T oﬂ\pan QQ
/ Fron & [P0 \ O\
7 Q//\’T@ / 7 x\i\
- \/ —
Heat insulator
A=

R />\ \/27 Q
//\

Center brake \
\

Rear propeller shaft

A

control cable

/9
)
NG o
FEngine rear /\ ﬁ(\ \ \ \/Qenter brake
7/ mounting member - - . yavd

SAT263J

Removal

Remove battery negative terminal.

Remove heat insulator and exhaust front tube.

Remove fluid charging pipe from A/T assembly.

Remove oil cooler pipe from A/T assembly.

Plug up openings such as the fluid charging pipe hole, etc.

Remove front and rear propeller shafts. Refer to

(“Removal”, “PROPELLER SHAFT").

Remove center brake control cable from center brake. Refer to

(“PARKING BRAKE CONTROL").

8. Remove transfer control linkage and transfer harness connec-
tors from transfer. Refer to (“Removal”, “REMOVAL
AND INSTALLATION™).

9. Remove A/T control linkage from A/T assembly.

10. Disconnect A/T solenoid, inhibitor switch and revolution sensor
harness connectors.

11. Remove starter motor. Refer to FL_section (“STARTING SYS-
TEM™).

12. Remove gusset (RD28ETI only) and rear plate cover securing

engine to A/T assembly. Tighten rear plate cover bolts to the

specified torque. Refer to ion (“ENGINE REMOVAL?”).

ogprwNE

~

13. Remove bolts securing torque converter to drive plate.
e Remove the bolts by turning crankshatt.

SAT264J

AT-120



REMOVAL AND INSTALLATION

Removal (Cont'd)

14. Support A/T and transfer assembly with a jack. @l

15. Remove engine rear mounting member from body and A/T
assembly. Refer to EM_section (“‘ENGINE REMOVAL?").

16. Remove bolts securing A/T assembly to engine. A

e Secure torque converter to prevent it from dropping.

e Secure A/T assembly with transfer to a jack.

17. Lower A/T assembly with transfer. EM
= |— LG
SAT801C
Installation EC
e Drive plate runout
CAUTION: FE
Do not allow any magnetic materials to contact the ring gear
teeth.
Maximum allowable runout: CL
Refer to M{“Inspection", CYLINDER
BLOCK?”).
If this runout is out of specification, replace drive plate with ring MT
gear.

SAT977H AT
e When connecting torque converter to transmission, measure

A distance “A” to be certain that they are correctly assembled.
, Distance “A™: TE
- Refer to SDS, AT-204/

W, 44| e Install converter to drive plate.

ﬁjﬁigﬁf?qsle, e After converter is installed to drive plate, rotate crankshaft PD
'Distance “i"'f/\r several turns and check to be sure that transmission
S L rotates freely without binding.
S e BA
RA
e Tighten bolts securing transmission.
RD28ETI engine models
2 BR
Tightening torque Bolt length “¢”
Bolt No. NI (kg-m, ft-b) mm (in)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 43 (1.69) ST
@) 39 - 49 (4.0 - 5.0, 29 - 36) 37 (1.46)
® 29 - 39 (3.0 - 4.0, 22 - 29) 35 (1.38) RS
- > Gusset to engine 29 -39 (3.0-4.0, 22 - 29) 35 (1.38)
® A/T to engine (Gusset)
&® Engine (Gusset) to A/T SAT265J] T
TB45E engine models TB4SE engine models
Bolt No Tightening torque Bolt length “¢” HIA
E:I[‘ ' N (kg-m, ft-Ib) mm (in)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 47.5 (1.870) EL
@) 39 - 49 (4.0 - 5.0, 29 - 36) 58.0 (2.283)
® 29 -39 (3.0 - 4.0, 22 - 29) 25.0 (0.984) SE
Gusset to engine 29 -39 (3.0-4.0, 22 - 29) 20.0 (0.787)
® A/T to engine
® Engine to AT e Reinstall any part removed. DX

SAT266J

AT-121



REMOVAL AND INSTALLATION

SAT638A

Installation (Cont’d)

Check fluid level in transmission.

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.

Perform road test. Refer to “ROAD TEST”, AT-46,

AT-122



MAJOR OVERHAUL

SEC. 311313315 sid :
ide sea
[ : Nem (kg-m, ft-Ib) Pivot pin \\
. Apply recommended sealant \‘9%
(Nissan genuine part:

KP610-00250) or equivalent. Oil pump hous

Ty Apply ATF. oil seal Q
®: Apply petroleum jelly.
* : Select with proper thickness.

O-ring Q

@74 - 77

(7.5 - 7.9, 54 - 57)

Converter

[C] 43 - 59 Torque converter
(4.4 - 6.0,
32 - 43)
e
[O)16 - 21

Gasket 63
Seal ring ® Q

Thrust washer*@
Qil pump cover

High clutch assembly

Output shaft front snap ring 6:9

Rear sun gear

Front planetary carrier

Input shaft

7

housing

12
¢
@ Front internal gear

Spring seat

Side seal

ing

Control piston gaior \/
@@@@ Cam ring
/’ :‘ \

Cam ring return spring

A ,

&

R

Pivot pin

O-ring ®63
Friction ring e
Vane/ —‘-N

Vane ring
Qil pum/p housing

/O-ring ® Q

Reverse clutch assembly f?
IR @
RS
N

Retaining platex

Bearing racex ®

Needle bearing®
Brake band

Rear planetary gear

Needle bearing g ®

AT-123

Needle bearing ®
-~
Retaining platew

Needle bearing ®

Front sun gear ®
P

Needle bear/irE®
High clutch hub - Overrun clutch hub

=@

Snap ring
End bearing

Forward one-way clutch

End bearing
Snap ring

Forward clutch hub

Thrust washer ®

Rear internal gear

Needle bearing

Q Thrust washer EFA (P)

SAT267J

MIA

EM

ST

RS

EL

SE



MAJOR OVERHAUL

SEC. 3112315317

i Nem (kg-m, in-Ib)

D-ring Q

: Nem (kg-m, ft-Ib)

]
o) Oil seal GATP €39
: Apply ATF.

ESR @ : Apply petroleum jelly. @ ! D-ring @
* : Select with proper thickness. A\ ’ oil seal
* @ Adjustment is required.

| &
oy

Overrun clutch assembly

Low one-way clutch inner race/
Seal ring ®Q
/ §°

e
Forward ’qlutchénmy i @3@
Aainin latex KS\EKS

Low & reverse
brake assembly

Low one-way clutch

Rear oil seal 8
/ Snap ring
Y i Parking pawl components @5 -7
Needle bearing I (P) Q Tormira cong gp p (05 - 0.7,
D-ring GO Q\}

g 43 - 61)
[
=) [0]29 - 39 /assemby
Oil seal GGTE> €39 = (3.0 - 4.0, 22 - 29)
%’ Manual shaft

7 —n @ L ”
> 7 Inhibitor switch % rod i ) A
[O)62.7 - 84.3 : ) Qil seal gro 2:;'”9 =[G ( N
(6.40 - 8.60,| _ A\ FGRIX] | _ | i
46.3 - 62.2) /S 2 75 Parking L. 4
@2'5 - 3.9 / pace/ﬁ@ Transmissioh case actuator support
(0.25 - 0.40, 21.7 - 34.7) f S0 S [C]24 - 29
3\ Qutput shaft

o

/é Revolution
[®]4 - 6 (0.4 - 0.6, 35 - 52) 24 -3.0,[C20 - 25
S Gasket €29 17 - 22) (2.0 - 2.5,
Detent spring

oz

M al plat \ g f()aL:rp:L:Sarfitng 14-18)
anual plate - bl s -
(40 - 51 (41 - 52,30 - 38) =]~ .= /// Parking gear
Anchor end pinse g O-ring/\r\::ﬁ ST 2 ; é“ Needle bearing
D-riqg@\i Q{é S g O-ring G&TE> €3
& Accumu- o
-ri P9 e . Accumulator
D rmgg g Iator—J—g P N -
/ Control valve X2 =
assembly ) ) )
Servo assembly Gé’o-ring S @7 9 (0.7 - 0.9, 61 - 78)
O-ring@ ®Q & Qil strainer
\8 Magnet —~ s Gasket @
. @ Qil pan
D-ring
63 ®]7 -9 (0.7 - 09, 61 -78)
Gasket @ —® WasherQ
g- - Drain plug[D] 29 - 39 (3.0 - 4.0, 22 - 29)

Oil cooler tube bracket

€[@]7 - 9 (07 - 0.9, 61 - 78)

A\
@9.8 - 11.8 (1.0 - 1.2, 87 - 104)

SAT268J
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MAJOR OVERHAUL

Oil Channel

3 > 4 & N > R accumulator shoulder pressure

3 > 4 & N > R accumulator back pressure

Servo 2nd apply chamber pressure

Servo 3rd release chamber pressure
Oil pump feedback pressure

Servo 4th apply chamber pressure

Oil pump discharge pressure

Front lubricating hole

High-clutch pressure

Torque converter pressure (lock-up released)
Reverse clutch pressure

Torque converter pressure (lock-up applied)

(@)

1 — 2 accumulator back pressure

{1 — 2 accumulator drain
\9/
<

=,

2 — 3 accumulator back pressure

O
=
N @N — D accumulator back pressure

| ——2 — 3 accumulator shoulder pressure
IN — D accumulator shoulder pressure
Low & reverse brake pressure

j\ Overrun clutch pressure

\Forward clutch pressure

Accumulator back and

|
C : shoulder pressure are shown below.
i Shoulder pressure
f

X . Back pressure
Oil pump suction hole |

Accumulator ~
piston
|

High-clutch pressure Torque converter pressure (lock-up released) | .
’ Front Igbrlcatlng hole Reverse clutch pressure :
Oil pump discharge hole |
e ———) —Torque converter pressure |
= lock-up applied !
= o [ ] ( p applied) b T

o Oil pump feedback pressure

Oil pump suction hole
pressure

Oil pump discharge hole %/Q =
Front lubricating holej SN
High-clutch pressure

Torque converter pressure
(lock-up released)

Oil pump suction hole
Torque converter
pressure
(lock-up applied)

Forward clutch pressure Reverse clutch pressure

QOverrun clutch pressure

i
—
| —

S — NN
”@Eﬁ =

S :
N __ﬂ_f@_,{

= s
5 (=

T =L
B Trg

Qil cooler tube (IN) hole/

Oil cooler tube (OUT)
and rear lubricating hole
3 > 4 & N > R accumulator back pressure
Servo 4th apply chamber pressure

Servo 2nd apply

chamber pressure

Forward clutch pressure Servo 3rd chamber pressure

SAT185B

AT-125

MIA

EM

LG

EC

FEE

GL

T
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MAJOR OVERHAUL
and Snap Rings

—
(Lor'e) g'e9 ) T e
(1L1) s'ev 0) W

(u) ww

laquinu wey|

lelawelp JaingQ

saoel Bulleaq Jo Jajowelp 1aINQ

ey ®
soelg ®
10109 lequinu wey

slaysem 1sniyy

(22:9) 0'2Ll ®

(€6'9) 0'9L} ®

(97°9) 0'v9L ®©
(u) ww

laquinu wey|
lajawelp leIng

sBull deus jo Jsjawelp J3INQ

SAT269J

AT-126



DISASSEMBLY

1. Drain ATF through drain plug. @l
2. Remove torque converter by holding it firmly and turning while
pulling straight out.
VA
EM
LG
SAT018B
3. Check torque converter one-way clutch. EC
a. Insert Tool into spline of one-way clutch inner race.
b. Hook bearing support unitized with one-way clutch outer race EE
with suitable wire.
c. Check that one-way clutch inner race rotates only clockwise
with Tool while holding bearing support with wire. CL
MT
I O —
3 ' {0.118) dia. TE
L)
8
PD
FA
Unit: mm Gn) B SAT303B BA
4. Remove inhibitor switch from transmission case.
BR
ST
RS
D
27" Inhibitor swnchp_H
SATO021B T
5. Remove oil pan.
e Always place oil pan straight down so that foreign par- HA
ticles inside will not move.
EL
SE
IDX
SAT7541
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DISASSEMBLY

6. Place transmission into Tool with the control valve facing up.

SAT522GA

7. Check foreign materials in oil pan to help determine cause of
malfunction. If the fluid is very dark, smells burned, or contains
foreign particles, the frictional material (clutches, band) may
need replacement. A tacky film that will not wipe clean indicates
varnish build up. Varnish can cause valves, servo, and clutches
to stick and may inhibit pump pressure.

e If frictional material is detected, replace radiator after
repair of AIT. Refer to LC_section (‘Radiator”, “ENGINE
COOLING SYSTEM”).

SAT171B

8. Remove torque converter clutch solenoid valve and A/T fluid

Screwdriver
temperature sensor connectors.
\m c t e Be careful not to damage connector.
onneclors

A

/Sensor
/

9. Remove olil strainer.
Remove oil strainer from control valve assembly.
Then remove O-ring from oil strainer.

o

SAT008B

b. Check oil strainer screen for damage.

Screen Screen

SAT025B
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DISASSEMBLY

SAT353B

SAT127B

10. Remove control valve assembly.
a. Straighten terminal clips to free terminal cords then remove
terminal clips.

b. Remove bolts ® and (®, and remove control valve assembly
from transmission.

Bolt symbol Length mm (in)
® 33 (1.30)
45 (1.77)

¢c. Remove solenoid connector.
e Be careful not to damage connector.

d. Remove manual valve from control valve assembly.

AT-129

MIA

EM

LG

PD

FA

RA

BR

ST
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DISASSEMBLY

SAT128B

SAT307B

SAT995A

i
ST25850000
SAT027BA

11. Remove terminal cord assembly from transmission case while
pushing on stopper.

e Be careful not to damage cord.

e Do not remove terminal cord assembly unless it is dam-
aged.

12. Remove converter housing from transmission case.
e 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.

b. Remove O-ring from oil pump assembly.

c. Remove traces of sealant from oil pump housing.
e Be careful not to scratch pump housing.
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DISASSEMBLY

SAT108B

SAT029B

SAT986A

Clip

SAT655

d. Remove needle bearing and thrust washer from oil pump Gl

assembly.

15. Remove input shaft and oil pump gasket.

16. Remove brake band and band strut.

a. Loosen lock nut and remove band servo anchor end pin from

transmission case.

b. Remove brake band and band strut from transmission case.

c. Hold brake band in a circular shape with clip.

AT-131
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DISASSEMBLY

SAT030B

Front

Oil groove

SATI74A

17. Remove front side clutch and gear components.
a. Remove clutch pack (reverse clutch, high clutch and front sun
gear) from transmission case.

b. Remove front bearing race from clutch pack.

c. Remove rear bearing race from clutch 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.

g. Remove rear sun gear from transmission case.
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DISASSEMBLY

18. Remove adapter case. @l
a. Remove adapter case from transmission case.
b. Remove adapter case gasket from transmission case.
VA
EM
LG
SAT755I
c. Remove oil seal from adapter case. EC
e Do not remove oil seal unless it is to be replaced.
FE
GL
T

SAT7561

d. Remove revolution sensor from adapter case.
e. Remove O-ring from revolution sensor.

TF

PD

FA

RA

19. Remove output shaft and parking gear.
a. Remove rear snap ring from output shaft.

BR

ST

RS

BT

b. Slowly push output shaft all the way forward.
e Do not use excessive force. HA
c. Remove snap ring from output shaft.

EL

SE

SAT957A
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DISASSEMBLY

— d. Remove output shaft and parking gear as a unit from transmis-
j sion case.

s e. Remove parking gear from output shaft.
SAT109B

Needle b

YRS f. Remove needle bearing from transmission case.
il \W\\fj)
> ~ONWN 77_
earing

20. Remove rear side clutch and gear components.
a. Remove front internal gear.

b. Remove bearing race from front internal gear.

SAT110B

c. Remove needle bearing from rear internal gear.

SAT111B
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DISASSEMBLY

SAT148G

SAT036B

SAT037B

SAT038B

d. Remove rear internal gear, forward clutch hub and overrun
clutch hub as a set from transmission case.

e. Remove needle bearing from overrun clutch hub.
Remove overrun clutch hub from rear internal gear and forward
clutch hub.

—h

g. Remove thrust washer from overrun clutch hub.

h. Remove forward clutch assembly from transmission case.

21. Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case.

AT-135
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DISASSEMBLY

SATO040BA
Front
2->3 =
Accumulator (3> 4 N> R)
piston (B) Accumulator
piston @
(N> D) (1> 2
Accumulator Accumulator
piston (A) piston (C)
SAT523GA

SAT041B

-/—Manual plate
] Retaining pin Oil seal

-

[T

Transmission case

Lock nut
(@
an

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.

c. Remove return springs.

d. Remove springs from accumulator pistons ®, © and .
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.

Identification of accumulator pistons ® © (©)
Identification of oil holes ® ® © ©)

f. Remove O-ring from each piston.

22. 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.

MA
EM

LG

EC

d. Remove manual shaft from transmission case.

FEE

GL

T

AT
e. Remove spacer and detent spring from transmission case. -

TF
PD
FA

RA

f. Remove oil seal from transmission case.

BR

ST

RS

SAT044B T

HA

EL

SE
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313 O] : Nem (kg-m, ft-Ib)

Control piston Side seal ERIP . Apply ATFE.
Pivot pin
Oil seal Q P
O-rin GTE>
Oil pump housing QQ

Side seal ® ® . Apply petroleum jelly.
Friction ring®

Oil pump cover assembly
[O] 16 - 21
) i (1.6 - 2.1, 12 - 15)
Vane ring

000

o

Cam ring spring

Reverse clutch

seal ring @ ®

High clutch seal ring

Vane Spring seat Pivot pin 63@
Rotor Cam ring

SAT648AB

DISASSEMBLY
1. Loosen bolts in numerical order and remove oil pump cover.

N

2. Remove rotor, vane rings 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 oil pump housing.

SAT651A
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont'd)

4. While holding cam ring and spring lift out cam ring spring. Gl
e Be careful not to damage oil pump housing.
e Hold cam ring spring to prevent it from jumping.

MA
EM

LG

SAT652A

5. Remove cam ring and cam ring spring from oil pump housing.

T

SAT653A AT
6. Remove pivot pin from control piston and remove control pis-

ton assembly.
TF

PD

FA

SAT654A FB A

7. Remove oil seal from oil pump housing.
e Be careful not to scratch oil pump housing.

BR

ST

RS

SAT655A T

INSPECTION
Oil pump cover, rotor, vanes, control piston, side seals, A

ﬂg Y cam ring and friction ring
: e Check for wear or damage. EL
N 0V%
ﬁ SE

SAT656A
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REPAIR FOR COMPONENT PARTS

Dial indicator

% Straight edge

1 1)
Control
piston Oil pump
Cam ring Rotor housing
Vane
SAT657A
Clearance - .
/-Seal ring

|

B

SAT658A

ST33200000

SATO81EA

SAT654A

SAT660A

Oil Pump (Cont'd)
Side clearances

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 measured
values should be within specified positions.
Before measurement, check that friction rings, O-ring, con-
trol piston side seals and cam ring spring are removed.

Standard clearance (Cam ring, rotor, vanes and

control piston):

Refer to SDS, AT-204]

If not within standard clearance, replace oil pump assembly
except oil pump cover assembly.

Seal ring clearance

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
1. Drive oil seal into oil pump housing.
e Apply ATF to outer periphery and lip surface.
2. Install cam ring in oil pump housing by the following steps.
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.
c. 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)

d. Assemble cam ring, cam ring spring and spring seat. Install Gl
spring by pushing it against pump housing.
VA
EM

LG

SAT661A

EC

e. While pushing on cam ring install pivot pin.

FEE

GL

T

SATG651A
_ AT
3. Install rotor, vanes and vane rings.

e Pay attention to direction of rotor.
TF

PD
FA

RA

4. Install oil pump housing and oil pump cover.

a. Wrap masking tape around splines of oil pump cover assembly
to protect seal. Position oil pump cover assembly in oil pump BR
housing assembly, then remove masking tape.

b. Tighten bolts in a criss-cross pattern.

ST

RS

/:l (Nl
SAT649A T

5. Install new seal rings carefully after packing ring grooves with

_ petroleum jelly. Press rings down into jelly to a close fit. HA
;Q’;T”ri:;as' - e Seal rings come in two different diameters. Check fit care-
) N fully in each groove.
Large dia. Small dia. seal ring: EL
seal rings No mark
Large dia. seal ring:
Yellow mark in area shown by arrow SE

e Do not spread gap of seal ring excessively while installing.
It may deform ring.

SAT663A
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

10 - 13
(1.0 - 1.3, 87 - 113)

Torque converter clutch solenoid valve

A/T fluid temperature sensor ?,

Lower body

QOrifice check spring

Orifice check valve

Reamer bolt

Separator plate 8

‘\‘
\
@
Reamer bolt % /‘W{
Pilot filter \

Side plate Support plates

Steel ball

— Upper body

3-unit solenocid assembly
(overrun clutch solenoid valve and
shift solenocid valves A and B}

@] : Nem (kg-m, in-Ib)

SAT141J
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REPAIR FOR COMPONENT PARTS

SAT194B

SAT667A

| oW ™ ok

Shift solenoid valve A —
I A =1

(&) \\@

Overrun clutch
solenoid valve

o O

h[/_j Shift solenoid valve B

o) —

SAT043G

SAT670A

Control Valve Assembly (Cont'd)

DISASSEMBLY

oo

e. Remove 3-unit solenoid assembly from upper body.

f.

Remove solenoids.

Remove torque converter clutch solenoid valve and side plate

from lower body.
Remove O-ring from solenoid.

Remove line pressure solenoid valve from upper body.

Remove O-ring from solenoid.

Remove O-rings from solenoids.

Disassemble upper and lower bodies.

Place upper body facedown, and remove bolts, reamer bolts

and support plates.

Remove lower body, separator plate and separate gasket as a

unit from upper body.

Be careful not to drop pilot filter, orifice check valve, spring

and steel balls.

Place lower body facedown, and remove separate gasket and

separator plate.

Remove pilot filter, orifice check valve and orifice check spring.

AT-143
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REPAIR FOR COMPONENT PARTS

SAT672A

SAT673A

Tube Tube bracket
connector ]

0
o]
Q

ool © ©

[JD ol DHDGUU a
@] 08
[e]==te]

cogu 0

a

Oo

n
=]

a
o

o]
[}
]
o
o

= 000 o

= oo

SAT675A

Control Valve Assembly (Cont'd)

e. Check to see that steel balls are properly positioned in upper
body. Then remove them from upper body.

INSPECTION

Lower and upper bodies

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 plates

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
Control Valve Assembly (Cont'd)

Pilot filter @l
e Check to make sure that filter is not clogged or damaged.

MIA

EM

LG

SAT676A

EC

Torque converter Torque converter clutch solenoid valve

clutch solenoid valve

e Check that filter is not clogged or damaged.
e Measure resistance. Refer to “COMPONENT INSPECTION”, [EE

Line pressure solenoid valve

e Check that filter is not clogged or damaged. CL
e Measure resistance. Refer to “COMPONENT INSPECTION”,

T

Line pressure

solenoid valve
SAT149G

AT
3-unit solenoid assembly (Shift solenoid valves A and B -
and overrun clutch solenoid valve)

e Measure resistance of each solenoid. Refer to “COMPONENT TF
INSPECTION”, |aT-74, 76, [78.

PD
FA
SAT095B FBA
A/T fluid temperature sensor and A/T fluid temperature
switch
e Measure resistance. Refer to “COMPONENT INSPECTION”,
A/T fluid temperature B ST

> hN S

A/T fluid temperature

switeh SAT096BA T

ASSEMBLY

1. Install upper and lower bodies. HA

a. Place olil circuit of upper body face up. Install steel balls in their

proper positions.

EL
SE
IDX

SAT671A
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REPAIR FOR COMPONENT PARTS

ro_se
00 ¢ 00,

oy
to 0 o
'
. ° °
0 00 o]

000 O

o
0 o o0
.

o,
O 0

Reamer bolt (éhort)

SAT681A

SAT682A

Orifice check valve
Support plate

SAT197B

Reamer bolt

SAT198B

Control Valve Assembly (Cont'd)

b.

C.

d.

Install reamer bolts from bottom of upper body and install sepa-
rate gaskets.

Place oil circuit of lower body face up. Install orifice check
spring, orifice check valve and pilot filter.

Install lower separate gaskets and separator plates on lower
body.

Install and temporarily tighten support plates, fluid temperature
sensor and tube brackets.

Temporarily assemble lower and upper bodies, using reamer
bolt as a guide.

Be careful not to dislocate or drop steel balls, orifice check
spring, orifice check valve and pilot filter.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont'd)

g. Install and temporarily tighten bolts and tube brackets in their Gl
proper locations.
Bolt length and location:
VA
Bolt symbol ® ® © O]
_ 70 50 33 27
Bolt length mm | 576 | @w97) | ws0) | @os 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
T
‘SATZOOB
b. Attach O-rings and install 3-unit solenoids assembly onto upper
Shift solenoid valve A Shift 50'”‘35‘ valve B body.
XEJJ%/ c. Attach O-ring and install line pressure solenoid valve onto T
T f' N 4 upper body.
( '/fr,,g 3. Tighten all bolts.
o] &
FA
Overrun clutch Line pr_essulre
solenoid valve solenoid vagiTlsoe FBA
BR
ST
RS
BT
HA
EL
SE
IDX
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body
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Apply ATF to all components before their installation.

SAT270J

Numbers preceding valve springs correspond with those shown in SDS on page AT-202.
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont'd)

DISASSEMBLY @l
1. Remove valves at parallel pins.
e Do not use a magnetic hand. MA
EM
LG
SAT834A
/ a. Use a wire paper clip to push out parallel pins. EC
FE
GL
MT
[ [ [ [ [
b. Remove parallel pins while pressing their corresponding plugs
and sleeves.
e Remove plug slowly to prevent internal parts from jumping TE
out.
PD
FA
RA
c. Place mating surface of valve facedown, and remove internal
parts.
e |If a valve is hard to remove, place valve body facedown BR
and lightly tap it with a soft hammer.
e Be careful not to drop or damage valves and sleeves. &7
RS
Soft hammer
SAT824A T
2. Remove valves at retainer plates.
a. Pry out retainer plate with wire paper clip. HA
EL
SE
Retainer plate H@X
SAT825A
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REPAIR FOR COMPONENT PARTS

ST ST
Ml AL (e —
AT =2y

g7 ) =CA\==
\LJIJJJ—@:% ==

¢

Soft hammer

SAT827A

D : Outer diameter

¢ : Free length

SAT829A

SAT830A

Control Valve Upper

Body (Cont'd)

b. Remove retainer plates while holding spring.

c. Place mating surface of valve facedown, and remove internal

parts.

e If 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
using stiff wire.
e Be careful not to scratc

INSPECTION
Valve springs

hard to remove, carefully push them out

h sliding surface of valve with wire.

e Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.

Inspection standard:

Refer to SDS,
e Replace valve springs
Control valves

e Check sliding surfaces

ASSEMBLY

AT-202)

if deformed or fatigued.

of valves, sleeves and plugs.

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.
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REPAIR FOR COMPONENT PARTS

- /
TN Lightly push sleeve
in while turning it.

A
]

N Center plug
= in_spool bore

SAT832A

) SAT833A

SAT834A

Control Valve Upper Body (Cont'd)

Wrap a small screwdriver with vinyl tape and use it to insert the

valves into proper position.

Pressure regulator valve

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.
Turn sleeve slightly while installing.

Accumulator control plug

e Align parallel pin groove in plug with parallel pin, and install

2.

Align protrusion of accumulator control sleeve with notch in

plug.

accumulator control valve.

Install parallel pins and retainer plates.

e While pushing plug, install parallel pin.

AT-151
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REPAIR FOR COMPONENT PARTS

SAT835A

AL

SAT836A

Control Valve Upper Body (Cont'd)
4-2 sequence valve and relay valve

e Push 4-2 sequence valve and relay valve with wire wrapped in
vinyl tape to prevent scratching valve body. Install parallel pins.

e Insert retainer plate while pushing spring.
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REPAIR FOR COMPONENT PARTS

@l
MA
EM
LG
EG
FE
CL
MT
TF
PD
FA
RA
BR
ST
RS
BT
A
EL
SE
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Control Valve Lower Body

SEC. 317

DX

Apply ATF to all components before their installation.

Numbers preceding valve springs correspond with those shown in SDS on page AT-202.

SAT271]
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REPAIR FOR COMPONENT PARTS

SAT838A

D : Outer diameter

\

\

¢ : Free length

SAT829A

SAT838A

Control Valve Lower Body (Cont'd)
DISASSEMBLY

1. Remove valves at parallel pins.

2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY” of Control
Valve Upper Body, AT-149.

INSPECTION

Valve springs
e Check each valve spring for damage or deformation. Also mea-
sure free length and outer diameter.
Inspection standard:
Refer to SDS,
e Replace valve springs if deformed or fatigued.
Control valves

e Check sliding surfaces of control valves, sleeves and plugs for
damage.

ASSEMBLY

e Install control valves.
For installation procedures, refer to “ASSEMBLY” of Control
Valve Upper Body,
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315

For the number of clutch plates (drive and

driven plates), refer to the below cross-section.

i

Reverse clutch drum

: Apply ATF.

% : Select with proper thickness.

Direction of
oil seal \
GTE) -

Retaining plate %
Snap ring

\
- @K\\ \J

Drive plate CATF)
Dish plate (ATF

Snap ring 63

Plston Spring retainer
Oil seal @ Return spring

Model 52X24
Driven plate

Model 57X12
Driven plate

-] Snap ring Snap ring

Retaining

plate %
Drive plate

N
Retaining platey
Drive plate

SAT272J

SAT841A

SAT842A

DISASSEMBLY

1. Check operation of reverse clutch.

a. Install seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oil hole.

b. Check to see that retaining plate moves to snap ring.

c. If retaining plate does not contact snap ring,

e D-ring might be damaged.

e Oil seal might be damaged.

e Fluid might be leaking past piston check ball.

2. Remove drive plates, driven plates, retaining plate, dish plate
and snap ring.
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REPAIR FOR COMPONENT PARTS

KV31102400

SAT487GA

SAT844A

D : Outer diameter

g

: Free length

SAT829A

Thickness

Facing

Core plate

SAT845A

Reverse Clutch (Cont'd)

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,

Reverse clutch drive plates

e 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 1.8 mm (0.071 in)
e If not within wear limit, replace.
Reverse clutch dish plate

e Check for deformation or damage.
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REPAIR FOR COMPONENT PARTS

No air leakage

Check ball

Check ball

Air leakage is present.
Check ball

Check ball

SAT846A

Qil seal E

SAT848A

SAT849A

SAT487GA

Reverse Clutch (Cont'd)
Reverse clutch piston

e Shake piston to assure that balls are not seized.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

e Also apply compressed air to oil hole on return spring side to
assure that air leaks past ball.

ASSEMBLY

1. Install D-ring and oil seal on piston.
e Apply ATF to both parts.

2. Install piston assembly by turning it slowly and evenly.

e Apply ATF to inner surface of drum.

3. Install return springs and spring retainer.

4. Install snap ring while compressing clutch springs.
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REPAIR FOR COMPONENT PARTS

T e
l/‘ﬁﬁﬁli iiil\’\

(‘1‘ /-—
Y (

N
\\
N

—
&)

(s

J &
)

[=4

Stopper

SAT850A

SAT842A

SAT852A

SAT841A

Reverse Clutch (Cont'd)
e Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plates, retaining plate and dish plate.
6. Install snap ring.

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
1.4 mm (0.055 in)
Retaining plate:
Refer to SDS,

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY”
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315

For the number of clutch plates (drive and
driven plates), refer to the below cross-section.

Retaining plate %

Snap ring

Driven plate CATF)

D-ring (Sman)g

Clutch piston (AT
D-ring (Large) @

High clutch drum CaTE>

Spring retainer
Return spring

Model 52X24 Model 57X12

Driven plate Driven plate

Retaining plate %

Snap ri
: Apply ATF. Snap ring nap ring
* : Select with proper Retaining plate %
thickness. Drive plate Drive plate

SAT273J

DISASSEMBLY AND ASSEMBLY

Front sun gear

those for reverse clutch, with the following exception:

High clutch assembly

SAT853A

e Check of high clutch operation

SAT854A

AT-159
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

e Removal and installation of return spring

KV31102400

SAT488GA

e Inspection of high clutch return springs
Inspection standard:

] i B ﬁ - ' Refer to SDS, AT-202]
_ LR R

¢ : Free length

D : Outer diameter

SAT829A

Inspection of high clutch drive plate
Thickness of drive plate:
Standard
Facing 1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit
1.4 mm (0.055 in)

Thickness L

Core plate

SAT845A

e Measurement of clearance between retaining plate and snap
ring
Specified clearance:
Standard
1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit
3.6 mm (0.142 in)
Retaining plate:
Refer to SDS,

SAT858A
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches Gl

SEC. 315 MA

For the number of clutch sheets (drive plate and driven plate),
refer to the below cross-section.

EM
Direction of dish plate
N

Direction ﬁ dish plate Snap ring . L@

Retaining plate % .

Snap ring Drive plate CATED Dish plate GATE>
Retaining plate % Driven plate CATF> EC
Drive plate CATE> Dish plate GATE> T
Driven plate (ATFD EE
» \ /I /’y CL
i

L— BT

Overrun clutch plate/j

///F;;\—Nard clutch drum C&TE

Forward clutch plate /

o
____— Oil seal =
— @ ATF TE
D-ring (Large)@ :
L A
Shap ring@ D-ring (SmaII)Q
Spring retainer Overrun clutch piston CATE) RA
Direction of oil seal R
Model 52X24 Retaining plate Model 57X12 Retaining plate % ST
Driven plate
X . .
Retaining platDervkv/en plate | Driven plate | Retaining Driven plate
l ! plate ¥
Il ] 1 RS
i & P o 1
Snap ring X Syl = Snap ring
. nap R A 5
Drive plate ring e Drive plate Shap BT
! Drive plate : rng B
! Drive plate [[<5
' ' HA
. Apply ATF.
* : Select with proper thickness. @E
DX

SAT274J
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

DISASSEMBLY AND ASSEMBLY

Forward and overrun clutches are serviced essentially the same
way as reverse clutch is serviced. However, note the following
exceptions.

e Check of forward clutch operation

SAT860A

e Check of overrun clutch operation

e Removal of forward clutch drum
Remove forward clutch drum from transmission case by hold-
ing snap ring.

SAT865A

e Removal of forward clutch and overrun clutch pistons
1. While holding overrun clutch piston, gradually apply com-
pressed air to oil hole.

e e o0 —

1

SAT862A

2. Remove overrun clutch from forward clutch.

SAT863A
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REPAIR FOR COMPONENT PARTS

KV31102400

SAT492GA
3
T _ - - -
= X
4
3 [
i \d
o - - |
¢ : Free length
SAT829A
Thickness
Facing
Core plate
SAT845A
Thickness
Facing
Core plate

SAT845A

SAT866A

Forward and Overrun Clutches (Cont'd)
Removal and installation of return springs

e e

Inspection of forward clutch and overrun clutch return springs

Inspection standard:

Refer to SDS, AT-202]

Inspection of forward clutch drive plates
Thickness of drive plate:
Standard

1.90 - 2.05 mm (0.0748 - 0.0807 in)

Wear limit
1.8 mm (0.071 in)

Inspection of overrun clutch drive plates
Thickness of drive plate:
Standard

1.52 - 1.67 mm (0.0598 - 0.0657 in)

Wear limit
1.4 mm (0.055 in)

Installation of forward clutch piston and overrun clutch piston
Install forward clutch piston by turning it slowly and evenly.
Apply ATF to inner surface of clutch drum.
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont'd)

e Align notch in forward clutch piston with groove in forward
clutch drum.

SAT867A

2. Install overrun clutch by turning it slowly and evenly.
e Apply ATF to inner surface of forward clutch piston.

SAT868A

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
2.4 mm (0.094 in)
Retaining plate:
Refer to SDS,

e Measurement of clearance between retaining plate and snap
ring of forward clutch
Specified clearance:
Standard
0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit
2.65 mm (0.1043 in)
Retaining plate:
Refer to SDS,

Feeler gauge 2

NN SAT870A
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake Gl
D-ring ’
SEC. 315 . Low & reverse brake piston O? | MA
For the number of clutch sheets (drive plate and Spring retainer il sea 6:9
driven plate), refer to the below cross-section.
Snap ringQ P EM

O-ringQ ®

Low one-way clutch inner race

fQ

Needle bearingg P i 3 %@m LG

Snap ring Seal ring@ ® I 0 \QJ /

Retaining plate % : ﬁ@m
Drivs .plate T \ @ | . QLS_ g EC

riven plate eturn sprin

== )

) Dish plate FE

O] 21 - 26 N-m

(2.1 - 2.7 kg-m,

\ T
@ @J</ 15 - 20 ft-Ib) CL
Direction of -
dish plate . ) . MT
Direction of oil seal
Model 52X24 Retaining plate % Model 57X12 Retaining plate %
Snap ring Driven plate Snap ring Driven plate
FEHR= FEER=
- | LD
| _ Dish plate h Dish plate P@
{ Drive plate P Drive plate
: Apply ATF. EA
® . Apply petroleum jelly.
* : Select with proper thickness. SAT275J FBA

DISASSEMBLY
1. Check operation of low and reverse brake. BR

a. Install seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oil hole.
b. Check to see that retaining plate moves to snap ring. ST
c. If retaining plate does not contact snap ring,
e D-ring might be damaged.
e Oil seal might be damaged. RS
e Fluid might be leaking past piston check ball.
BT
2. Remove snap ring, low and reverse brake drive plates, driven
plates and dish plate. HA
EL
SE
IDX

SAT873A
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont'd)

3. Remove low one-way clutch inner race, spring retainer and
return spring from transmission case.

4. Remove seal rings from low one-way clutch inner race.

5. Remove needle bearing from low one-way clutch inner race.

6. Remove low and reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston.

SAT876A

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

- _ i.| \ . and outside diameter.
\\ Inspection standard:
"\:-:‘ Refer to SDS, AT-202]

¢ : Free length

D : Outer diameter

SAT829A

Thickness Low and reverse brake drive plates

e Check facing for burns, cracks or damage.
A e Measure thickness of facing.
Facing Thickness of drive plate:
Standard value
1.52 - 1.67 mm (0.0598 - 0.0657 in)
Wear limit
Core plate 1.4 mm (0.055 in)
e If not within wear limit, replace.

SAT845A
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REPAIR FOR COMPONENT PARTS

SAT877A

—

Clearance
Seal ring

K 2

/1

1

\

0

SAT878A

SAT112B

SAT880A

Low & Reverse Brake (Cont'd)
Low one-way clutch inner race
e 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.
e 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 If not within allowable limit, replace low one-way clutch inner
race.
ASSEMBLY

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.
e Apply ATF to inner surface of transmission case.
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REPAIR FOR COMPONENT PARTS

SAT881A

SAT872A

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.

7. Check operation of low and reverse brake clutch piston. Refer
to “DISASSEMBLY”,

8. 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
2.4 mm (0.094 in)
Retaining plate:
Refer to SDS,

9. Install low one-way clutch inner race seal ring.

e Apply petroleum jelly to seal ring.

e Make sure seal rings are pressed firmly into place and held
by petroleum jelly.
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly Gl
SEC. 315 Forward clutch drum assembly
Needle bearing MA
Snap ring  Low one-way clutch
/ Side plate
A Snap ring EM
@ LG
EC
SAT211GA
DISASSEMBLY FE
1. Remove snap ring from forward clutch drum.

2. Remove side plate from forward clutch drum. clL
T

3. Remove low one-way clutch from forward clutch drum.

4. Remove snap ring from forward clutch drum.
. PD
W7 FA

RA

BR

5. Remove needle bearing from forward clutch drum.

ST

RS

BT

SAT891A H:H A

EL

SE
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont'd)

INSPECTION

Forward clutch drum

e Check spline portion for wear or damage.
e Check frictional surfaces of low one-way clutch and needle
bearing for wear or damage.

SAT892A

Needle bearing and low one-way clutch
e Check frictional surface for wear or damage.

SAT893A

ASSEMBLY

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 pushing
the roller in evenly.

SAT894A

e Install low one-way clutch with flange facing rearward.

SAT895A
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REPAIR FOR COMPONENT PARTS
Forward Clutch Drum Assembly (Cont'd)

4. Install side plate onto forward clutch drum. @l
5. Install snap ring onto forward clutch drum.
MA
EM
LG
SAT887A
EG
Rear Internal Gear and Forward Clutch Hub
SEC. 315 FE
— Rear internal gear (with forward one-way clutch inner race)
— Thrust washer ® @L

— Forward clutch hub (with forward one-way clutch outer race)
— Snap ring MT

Forward one-way clutch

Snap ring
@ .
PD

ER@ : Apply petroleum jelly. EA

End bearing

SAT896AA FBA

DISASSEMBLY BR
1. Remove rear internal gear by pushing forward clutch hub for-
ward.
ST
RS
BT
SAT897A
2. Remove thrust washer from rear internal gear. HA
EL
SE
DX
SAT898A
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

(Cont'd)
3. Remove snap ring from forward clutch hub.
SAT899A
4. Remove end bearing.
SAT900A
5. Remove forward one-way clutch and end bearing as a unit from
forward clutch hub.
SAT955A
6. Remove snap ring from forward clutch hub.
SAT901A
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.
SAT902A
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REPAIR FOR COMPONENT PARTS

SAT903A

SAT901A

SAT904A

SAT907A

Rear Internal Gear and Forward Clutch Hub
(Cont'd)
Snap ring and end bearing

e Check for deformation or damage.

ASSEMBLY

1. Install snap ring onto forward clutch hub.

2. Install end bearing.

3. Install forward one-way clutch onto clutch hub.

e Install forward one-way clutch with flange facing rearward.

4. Install end bearing.

5. Install snap ring onto forward clutch hub.

6. Install thrust washer onto rear internal gear.

e Apply petroleum jelly to thrust washer.

e Securely insert pawls of thrust washer into holes in rear
internal gear.

7. Position forward clutch hub in rear internal gear.
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

(Cont'd)
- Direction of 8. After installing, check to assure that forward clutch hub rotates
“Z rotation clockwise.

SATO05A

Band Servo Piston Assembly

SEC. 315 Return spring@

(Model 57X12 only)

Return spring © D-ring @
Servo piston spring retainer
Return spring P pring GasketQ
. OD servo
. o-
Piston stem ring €39 piston retainer
D-ring 6:;
0-1ing €3 D>

OD band servo piston
E ring (small)

i

E-ring (large)
Servo piston retainer
Band servo piston QATE) : Apply ATF.

Servo cushion spring retainer

SAT908AD

DISASSEMBLY

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 OD band servo piston.

A

SAT909A

4. Remove band servo piston assembly from servo piston retainer

@ by pushing it forward.

SAT910A
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REPAIR FOR COMPONENT PARTS

SAT911A

SAT912A

SAT913A

¥

SAT914A

Piston stem

t t t

shion spring retainer
Servo cu pring SAT915A

Band Servo Piston Assembly (Cont'd)

5. Place piston stem end on a wooden block. While pushing servo G

piston spring retainer down, remove E-ring.

6. Remove servo piston spring retainer, return spring C and pis-

ton stem from band servo piston.

7. Remove E-ring from band servo piston.

8. Remove servo cushion spring retainer from band servo piston.
9. Remove D-rings from band servo piston.
10. Remove O-rings from servo piston retainer.

INSPECTION
Pistons, retainers and piston stem

e Check frictional surfaces for abnormal wear or damage.
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REPAIR FOR COMPONENT PARTS

only)

Spring

Spring @

(Model 57X12

SAT916AB

Large dia_

\_/ Small dia.
N

SATI17A

SAT919A

SAT920A

Band Servo Piston Assembly (Cont'd)
Return springs

e Check for deformation or damage. Measure free length and
outer diameter.
Inspection standard:
Refer to SDS,

ASSEMBLY

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)

5. Install servo piston spring retainer, return spring C and piston Gl
stem onto band servo piston.

MIA

EM

@, !

SAT912A
EC

6. Place piston stem end on a wooden block. While pushing servo
piston spring retainer down, install E-ring.

FEE

GL

T

SAT921A

AT
7. Install band servo piston assembly onto servo piston retainer by -
pushing it inward.
TF

PD

FA

SAT922A FBA

8. Install D-ring on OD band servo piston.

e Apply ATF to D-ring. BR

ST

RS

SAT923A T

9. Install OD band servo piston onto servo piston retainer by push-
ing it inward. HA

EL

SE

SAT924A
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REPAIR FOR COMPONENT PARTS

Parking Pawl Components

Parking pawl spacer
Parking pawl shaft \
b K

. Parking pawl return spring

Parking pawl Q
Yy

Rear oil seal
4. Return spring

@\Parking pawl shaft
Parking pawl

\
Adapter case SAT276J

SAT203E

DISASSEMBLY
1. Slide return spring to the front of adapter case flange.

2. Remove return spring, pawl spacer and parking pawl from
adapter case.
3. Remove parking pawl shaft from adapter case.

4. Remove parking actuator support from adapter case.
5. Remove rear oil seal.
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REPAIR FOR COMPONENT PARTS

$T30720000

SAT505B

Parking Pawl Components (Cont’d)
INSPECTION

Parking pawl and parking actuator support
e Check contact surface of parking rod for wear.

ASSEMBLY
1. Install rear oil seal.

2. Install parking actuator support onto adapter case.
3. Install parking pawl shaft into adapter case.

4. Install return spring, pawl spacer and parking pawl onto park-
ing pawl! shaft.

5. Bend return spring upward and install it onto adapter case.
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ASSEMBLY

SAT933A

- ~

Detent spring ==

SAT936A

Assembly (1)

ceep

o

Install manual shaft components.

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.

e. Align groove in shaft with drive pin hole, then drive pin into

—h

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.
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ASSEMBLY
Assembly (1) (Cont'd)

Front 2. Install accumulator piston. @l
2 -3 = a. Install O-rings onto accumulator piston.
Accum&l}ator @—>4N->R) e Apply ATF to O-rings.
piston (B) Accumulator R _ri
iston (D Accumulator piston O-rings MA
Unit: mm (in)
i Accumulator ® © ® EM
Small diameter end | 29 (1.14) | 32 (1.26) | 45(1.77) | 29 (1.14)
(N > D) 1->2 Large diameter end | 45 (1.77) 50 (1.97) 50 (1.97) 45 (1.77) LC
Accumulator Accumulator
piston (A) piston (C)
SAT523GA
b. Install return spring for accumulator A onto transmission case. EG
Free length of return sgrinfj:
Refer to SDS, EE
GL
MT

—— = =

—
\ k A\‘:::SATQSSA

/ i c. Install accumulator pistons ®, ®, © and .
| A’ccu;nuI\a ror J Accumulator e Apply ATF to transmission case.

" piston (&) Accumulator PiSton © Accumulator TF

AN ) piston
0 i —
< NEC

= PD
&)
s A

I , —]
[SEN T
| SAT939AA RA

3. Install band servo piston.

/ a. Install return springs onto servo piston.
Return spring@ BR

< (Model 57X12

SN S only)
\\\\)b y ST
< 7—//

Return spring SAT298) BT
b. Install band servo piston onto transmission case.
e Apply ATF to O-ring of band servo piston and transmission HA
case.
c. Install gasket for band servo onto transmission case.
EL
SE

D = IDX
SAT942A
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ASSEMBLY

SAT940A

ST07870000

SAT943AA

Wl

N
AN

D =
=

T

EDAGO—C

B

Forward clutch drum

' SAT945A

Hole for
pawl

SAT946A

Assembly (1) (Cont'd)

d. Install band servo retainer onto transmission case.

4. |Install rear side clutch and gear components.
a. Place transmission case in vertical position.

b. Slightly lift forward clutch drum assembly. Then slowly rotate it
clockwise until its hub passes fully over clutch inner race inside
transmission case.

c. Check to be sure that rotation direction of forward clutch
assembly is correct.

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.
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ASSEMBLY

Assembly (1) (Cont'd)

e. Install overrun clutch hub onto rear internal gear assembly. Gl
VA
EM

LG

SAT947A

EC

f. Install needle bearing onto rear of overrun clutch hub.
e Apply petroleum jelly to needle bearing.

FEE

GL

T

SAT948A

AT
g. Check that overrun clutch hub rotates as shown while holding -

forward clutch hub.
h. Place transmission case into horizontal position. TE

PD
FA

RA

i. Install rear internal gear, forward clutch hub and overrun clutch
hub as a unit onto transmission case.

BR

ST

RS

BT

j. Install needle bearing onto rear internal gear.
e Apply petroleum jelly to needle bearing. HA

EL

SE
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ASSEMBLY
Assembly (1) (Cont'd)

. . k. Install bearing race onto rear of front internal gear.
Pawi O pawi e Apply petroleum jelly to bearing race.
e Securely engage pawls of bearing race with holes in front
internal gear.

SAT953A

I. Install front internal gear on transmission case.

SAT954A

Adjustment

When any parts listed in the following table are replaced, total end
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 ° °
Overrun clutch hub ° °
Rear internal gear ° °
Rear planetary carrier ° °
Rear sun gear ° °
Front planetary carrier ° °
Front sun gear ° °
High clutch hub ° °
High clutch drum ° °
Oil pump cover ° °
Reverse clutch drum — °

1. Install front side clutch and gear components.
a. Install rear sun gear on transmission case.
e Pay attention to its direction.

Oil groove

SATI74A

AT-184



ASSEMBLY

Rear 4mmmp Front

SAT969A

/ Front planetary carrier

A —=f Forward clutch drum

SAT970A

SAT204B

SATI72A

Adjustment (Cont'd)

b.

ee 0 e

Install needle bearing on front of front planetary carrier.
Apply petroleum jelly to needle bearing.

Install needle bearing on rear of front planetary carrier.

Apply petroleum jelly to bearing.

Pay attention to its direction — Black side goes to front.

While rotating forward clutch drum clockwise, install front plan-
etary carrier on forward clutch drum.

Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

Install bearing races on rear of clutch pack.

Apply petroleum jelly to bearing races.

Securely engage pawls of bearing race with hole in clutch
pack.

Place transmission case in vertical position.
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ASSEMBLY

SAT206B

Front Clutch pack

Pump cover bearing race
SAT207B

Bearing race

SAT208B

SAT209B

Adjustment (Cont'd)
g. Install clutch pack into transmission case.

2. Adjust total end play.
a. Install new oil pump gasket on transmission case.

b. Install pump cover bearing race on clutch pack.

c. Measure distance “B” between front end of transmission case
and oil pump cover bearing race.

d. Measure distance “C” between front end of transmission case
and oil pump gasket.
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ASSEMBLY

Transmission
case

Clutch
pack

SAT210B

Qil pump assembly

SAT211B

?]

=

Oil pump
gasket

‘——_rﬁ]

T NN
Clutch pack  Bearing Needle bearing

race

SAT975A

Qil pump thrust washer

Clutch pack

SAT212B

Adjustment (Cont'd)

e. Determine dimension “A” by using the following equation.

A=B-C

f. Install needle bearing on oil pump assembly.
g. Measure distance “D” between needle bearing and machined

surface of oil pump cover assembly.

h. Determine total end play “T,” by using the following equation.

T,=A-D-01
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-
ness of oil pump cover bearing race as necessary.
Available oil pump cover bearing race:

Refer to SDS,

3. Adjust reverse clutch drum end play.

a. Install oil pump thrust washer on clutch pack.
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ASSEMBLY

thrust washer

SAT213B

Oil

pump
gasket

Transmission

case

Qil pump thrust washer

Clutch
pack

SAT214B

Qil pump
assembly

SAT215B

Oil pump
assembly

Thrust
washer

/
Clutch pack

Oil pump

SATO80A

Adjustment (Cont'd)

b. Measure distance “F” between front end of transmission case
and oil pump thrust washer.
c. Measure distance “G” between front end of transmission case

and gasket.

d. Determine dimension “E” by using the following equation.

E=F-G

e. Measure distance “H".

f. Determine reverse clutch drum end play “T,” by using the fol-

lowing equation.
T,=E-H-0.1

Reverse clutch drum end play “T

2
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

Refer to SDS,

hrust washer:

4. Remove any part installed to adjust end plays.
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SAT216B

‘- i

= =

Pliers location

SAT957A

//I/ SATI60A

Assembly (2)

Install output shaft and parking gear.

Insert output shaft from rear of transmission case while slightly

lifting front internal gear.

Do not force output shaft against front of transmission

case.

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.
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$T30720000

SAT513B

SAT602B

SAT580B

Assembly (2) (Cont'd)

2.
a.

e.

f.

Install adapter case.
Install oil seal on adapter case.
Apply ATF to oil seal.

Install O-ring on revolution sensor.
Apply ATF to O-ring.
Install revolution sensor on adapter case.

Install adapter case gasket on transmission case.

Install parking rod on transmission case.

Install adapter case on transmission case.
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Assembly (2) (Cont'd)

3. Install front side clutch and gear components. @l
a. Install rear sun gear on transmission case.
e Pay attention to its direction.

VA
EM
Oil groove L@
SAT974A
b. Make sure needle bearing is on front of front planetary carrier. EC
Rear 4mmm) Front e Apply petroleum jelly to needle bearing.
=R c. Make sure needle bearing is on rear of front planetary carrier. EE
e Apply petroleum jelly to bearing.

e Pay attention to its direction — Black side goes to front.
GL
T

AT
d. While rotating forward clutch drum clockwise, install front plan- -

etary carrier on forward clutch drum.

TR
PD
FA
SAT969A FBA
e Check that portion A of front planetary carrier protrudes
Front planetary carrier approximately 2 mm (0.08 in) beyond portion B of forward
F/ clutch assembly. BR
ST
A~ Forward clutch drum Rg
B —{
SAT970A T
e. Make sure bearing races are on front and rear of clutch pack.
e Apply petroleum jelly to bearing races. HA
e Securely engage pawls of bearing races with holes in
clutch pack.
EL
SE
IDX

SATI71A
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Assembly (2) (Cont'd)

f. Install clutch pack into transmission case.

Wooden block

SAT220B

4. 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.

SAT986A

anchor end pin just enough so that reverse clutch drum (clutch

c. Install anchor end pin on transmission case. Then, tighten
\ pack) will not tilt forward.

SAT987A

5. Install input shaft on transmission case.
e Pay attention to its direction — O-ring groove side is front.
6. Install gasket on transmission case.
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Thrust
washer

ER®

SAT989A

SAT992A

SAT993A

Assembly (2) (Cont'd)

7.

e e

B

—h

Install oil pump assembly.

Install needle bearing on oil pump assembly.
Apply petroleum jelly to the needle bearing.
Install selected thrust washer on oil pump assembly.

Apply petroleum jelly to thrust washer.

Carefully install seal rings into grooves and press them into the

petroleum jelly so that they are a tight fit.

Install O-ring on oil pump assembly.
Apply petroleum jelly to O-ring.

Apply petroleum jelly to mating surface of transmission case

and oil pump assembly.

Install oil pump assembly.

Install two converter housing securing bolts in bolt holes

in oil pump assembly as guides.
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Transmission case

Approximately
1 mm (0.04 in)

Inserting direction

Oil pump assembly

t

SAT994A

SAT114B

SAT279J

SAT280J

SAT001B

Assembly (2) (Cont'd)

8.

Insert oil pump assembly to the specified position in
transmission, as shown at left.

Install O-ring on input shaft.
Apply ATF to O-rings.

Install converter housing.

Apply recommended sealant (Nissan genuine part: KP610-
00250 or equivalent) to outer periphery of bolt holes in con-
verter housing.

Do not apply too much sealant.

Apply recommended sealant (Nissan genuine part: KP610-
00250 or equivalent) to seating surfaces of bolts that secure
front of converter housing.

Install converter housing on transmission case.

. Adjust brake band.

Tighten anchor end pin to specified torque.
Anchor end pin:
@ :3.9-59NMmM
(0.4 - 0.6 kg-m, 35 - 52 in-Ib)
Back off anchor end pin two and a half turns.
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:
Spring

/ Spring

SAT005B

SAT006B

Assembly (2) (Cont'd)

C.

While holding anchor end pin, tighten lock nut.

11. Install terminal cord assembly.

a.

b. Compress terminal cord assembly stopper and install terminal

Install O-ring on terminal cord assembly.
Apply petroleum jelly to O-ring.

cord assembly on transmission case.

12. Install control valve assembly.

a.

b.

C.

d.

Install accumulator piston return springs ®, © and .

Free length of return springs:
Refer to SDS, ﬁg

Install manual valve on control valve.
Apply ATF to manual valve.

Place control valve assembly on transmission case. Connect

solenoid connector for upper body.
Install connector clip.
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SAT009B

Connector

SAT010B

Assembly (2) (Cont'd)

e. Install control valve assembly on transmission case.
f. Install connector tube brackets and tighten bolts ® and (®.
e Check that terminal assembly does not catch.
Bolt symbol £ mm (in)@mﬂ Q

® 33 (1.30)

45 (1.77)
g. Install O-ring on oil strainer.
e Apply petroleum jelly to O-ring.
h. Install oil strainer on control valve.

i

Securely fasten terminal harness with clips.

Install torque converter clutch solenoid valve and A/T fluid tem-
perature sensor connectors.
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Assembly (2) (Cont'd)

13. Install oil pan. @l
a. Attach a magnet to oil pan.
VA
EM
LG
b. Install new oil pan gasket on transmission case. EG
c. Install oil pan and bracket on transmission case.
e Always replace oil pan bolts as they are self-sealing bolts. EE
e Before installing bolts, remove traces of sealant and oil
from mating surface and thread holes.
e Tighten four bolts in a criss-cross pattern to prevent dis- CL

location of gasket.
d. Tighten drain plug.

T

14. Install inhibitor switch.

a. Check that manual shaft is in “1” position.
b. Temporarily install inhibitor switch on manual shaft. TE
c. Move manual shaft to “N”.

PD

FA

RA

d. Tighten bolts while inserting 4.0 mm (0.157 in) dia. pin vertically
into locating holes in inhibitor switch and manual shatft.

BR

ST

RS

BT

15. Install torque converter.
a. Pour ATF into torque converter. HA
e Approximately 2 liters (1-3/4 Imp qt) of fluid are required for
a new torque converter.
e When reusing old torque converter, add the same amount EL
of fluid as was drained.

SE

SAT428DA

AT-197



ASSEMBLY

Notch in torque (N.otch in
converter |) (\)Epump

&0

SAT016B

T

\\\\\\\ @ Iy/Z

Straightedge

A

) WP By

- istance “A” ¢

Aty LAY |~
S En Y
N S

| 3F

O

Assembly (2) (Cont'd)

b.

C.

Install torque converter while aligning notches and oil pump.

Measure distance A to check that torque converter is in proper
position.
Distance “A™

Refer to SDS, AT-204]
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A/T FLUID COOLER SYSTEM

A/T Fluid Cooler @l

MIA

EM

LG

EC

K Hinge lock stay FE

T

Qil cooler bracket upper

[O] 10.8 - 14.6 Nem (1.1 - 1.5 kg-m, 8.0 - 10.8 ft-Ib)

TF

[@] 4.4 - 5.8 N-m (0.45 - 0.59 kg-m, 39.1 - 51.2 in-Ib)

SAT277J P@

FA

RA

REMOVAL AND INSTALLATION

Power steering fluid cooler
/Z\\\=// D/W\U/ ’ 1. Remove front radiator grill. Refer to BT section (“BODY END"). BR
A Ta ol coo  bs 2. Disconnect fluid hoses from A/T fluid cooler unit.
P 3. Remove A/T fluid cooler unit.
4. Remove A/T fluid cooler upper and lower brackets. ST
a 5. Remove clips securing fluid hose (A/T fluid cooler unit to radia-
N tor) and loosen hose clamps, then remove the fluid hose.
6. Loosen clamps securing fluid hose (A/T assembly to A/T fluid gg

cooler unit), then remove the fluid hose.
7. Remove bolts securing A/T fluid cooler tube bracket.
sato7ss| 8- Remove fluid hose with bracket. BT

e Reverse the removal procedure to install the A/T fluid cooler
unit. Refer to the component drawing and specified tightening

torque. HA
e Check A/T fluid level and refill if necessary. Refer to

tiod (“CHASSIS AND BODY MAINTENANCE?).
EL

SE
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine RD28ETI | TB45E
gtgggatic transmission RE4R03A
Stall torque ratio 20:1
Transmission gear ratio

1st 2.784

2nd 1.544

Top 1.000

oD 0.694

Reverse 2.275

Recommended oil

Genuine Nissan ATF or equivalent*

Oil capacity

¢ (Imp qt)

11.8 (10-3/8)

*: Refer to MA sectiod (“Fluids and Lubricants”, “RECOMMENDED

FLUIDS AND LUBRICANTS").

SHIFT SCHEDULE
Vehicle speed when shifting gears (Model 57X12)

Specifications and Adjustment

Throttle Vehicle speed km/h (MPH)
o Shift pattern
position D, - D, D, — D, D, — D, D, — D, D, — D, D, — D, 1,1,
Standard 42 - 46 77 - 85 123 - 133 118 - 128 72 - 80 37-41 43 - 47
(26 - 29) (48 - 53) (76 - 83) (73 - 80) (45 - 50) (23 - 25) (27 - 29)
Full throttle
Power 42 - 46 77 - 85 123 - 133 118 - 128 72 - 80 37-41 43 - 47
(26 - 29) (48 - 53) (76 - 83) (73 - 80) (45 - 50) (23 - 25) (27 - 29)
Standard 39 -43 71-77 104 - 112 63-71 31-37 7-11 43 - 47
(24 - 27) (44 - 48) (65 - 70) (39 - 44) (19 - 23) 4-7 (27 - 29)
Half throttle
Power 39 -43 71-77 104 - 112 86 - 94 39 -45 7-11 43 - 47
(24 - 27) (44 - 48) (65 - 70) (53 - 58) (24 - 28) 4-7 (27 - 29)
Vehicle speed when shifting gears (Model 52X24)
Vehicle speed km/h (MPH)
TthFtIe Shift pattern
position D, - D, D, — Dg D; — D, D, — Ds D;— D, D, —> D, 1,->1,
Standard 48 - 52 92 - 100 147 - 157 141 - 152 87 - 95 41 - 45 41 - 45
(30 - 32) (57 - 62) (91 - 98) (88 - 94) (54 - 59) (25 - 28) (25 - 28)
Full throttle
Power 48 - 52 92 - 100 147 - 157 142 - 152 87 - 95 41 - 45 41 - 45
(30 - 32) (57 - 62) (91 - 98) (88 - 94) (54 - 59) (25 - 28) (25 - 28)
Standard 36 - 40 62 - 68 78 - 86 43 - 51 18 - 24 7-1 41 - 45
(22 - 25) (39 - 42) (48 - 53) (27 - 32) (11 - 15) “4-7) (25 - 28)
Half throttle
Power 37 -41 65-71 88 - 96 56 - 64 18 - 24 7-1 41 - 45
(23 - 25) (40 - 44) (55 - 60) (35 - 40) (11 - 15) -7 (25 - 28)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

Vehicle speed when performing and STALL REVOLUTION (Model 57X12) @l
releasing lock-up (Model 57X12)

Stall revolution  rpm 2,440 - 2,690
0. MA
Throttle Shift pattern Vehicle speed km/h (MPH) STALL REVOLUTION (M0d8| 52)(24)
i
posifion Lock-up Lock-up - EM
“ON” “OFF” Stall revolution  rpm 1,920 - 2,120
Standard 124 - 132 119 - 127
andar (77 - 82) (74 - 79) LINE PRESSURE (Model 57X12) LG
Full throttle
P 124 - 132 119 - 127 ] R .
ower (77 - 82) (74 - 79) Engine speed Line pressure kPa (bar, kg/cm?, psi)
124 - 132 13 - 121 'pm D, 2 and 1 positions R position EG
Standard
Half throttl (77 - 82) (70 - 75) 432 - 471 618 - 657
all throttie 124 - 132 13- 121 Idle (432-4.71,44-48, | (6.18-6.57,6.3-6.7,
Power (77 - 82) 70 - 75) 63 - 68) 90 - 95) FE
1,020 - 1,098 1,422 - 1,500
Vehicle speed when performing and Stall (10.20 - 10.98, (14.22 - 15.00, cL
. 10.4 - 11.2, 148 - 159) 14.5 - 15.3, 206 - 218)
releasing lock-up (Model 52X24)
D, LINE PRESSURE (Model 52X24) MT
ggg(i)t:gi Shift pattern Vehicle speed km/h (MPH) Engine speed Line pressure kPa (bar, kg/cm?, psi)
Logl:\lup Lo(t):llz;p 'pm D, 2 and 1 positions R position
432 - 490 637 - 677
Standard tgg i é;? ?670'_16055) Idle (432 -4.90, 44 -50, | (6.37-6.77,6.5 - 6.9,
Full throttle 63 - 71) 92 - 98) TE
Power %gg ) égj ?670'_16055) 1,020 - 1,098 1,422 - 1,500
Stall (10.20 - 10.98, (14.22 - 15.00,
102 - 110 97 - 105 10.4 - 11.2, 148 - 159) 14.5 - 15.3, 206 - 218) P@
Standard (63 - 68) (60 - 65)
Half throttle
Power 102 - 110 97 - 105
(63 - 68) (60 - 65) EA

RA

BR

ST

RS

BT

HA

EL

SE
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SERVICE DATA AND SPECIFICATIONS (SDS)

RETURN SPRINGS

Specifications and Adjustment (Cont’d)

Unit: mm (in)
Item
Parts
Part No. Free length Outer diameter
@ Torque converter relief 31742-41X23 38.0 (1.496) 9.0 (0.354)
valve spring
® Press“resrsgﬁgator valve 31742-41X24 44.02 (1.7331) 14.0 (0.551)
® Press”resgr?:g'f'er valve 31742-41X19 31.95 (1.2579) 6.8 (0.268)
@ Shuttle shift valve D 31762-41X01 25.0 (0.984) 7.0 (0.276)
spring
® 4-2 sequence valve sprig 31756-41X00 29.1 (1.146) 6.95 (0.2736)
® Shift valve B spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
Egé’;r @ 4-2 relay valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Shift valve A spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
Overrun clutch control
Control ® . 31762-41X03 23.6 (0.929) 7.0 (0.276)
valve spring
valve
Overrun clutch reducing
® . 31742-41X20 32.5 (1.280) 7.0 (0.276)
valve spring
@ Sh”tt'esir:::gva've S 31762-41X04 51.0 (2.008) 5.65 (0.2224)
@ Pilot valve spring 31742-41X13 25.7 (1.012) 9.0 (0.354)
® Torque converter clutch 31742-41X22 185 (0.728) 13.0 (0.512)
control valve spring
@ | Modifier accumulator pis- 31742-27X70 31.4 (1.236) 9.8 (0.386)
ton spring
Lower ® 1st reducing valve spring 31756-41X05 25.4 (1.000) 6.75 (0.266)
body ® 3-2 timing valve spring 31742-41X06 23.0 (0.906) 6.7 (0.264)
@ Servo charger valve 31742-41X06 23.0 (0.906) 6.7 (0.264)
spring
31521-51X02
Reverse clutch 12 pcs (Assembly) 40.0 (1.575) 14.8 (0.583)
. 31521-51X03
High clutch 10 pcs (Assembly) 24.2 (0.953) 11.6 (0.457)
Forward clutch 32521-51X01
(Overrun clutch) 20 pes (Assembly) 36.8 (1.449) 107 (0.421)
Inner spring 16 pcs 31505-51X06 20.43 (0.8043) 10.3 (0.406)
Low & reverse brake
Outer spring 16 pcs 31505-51X05 20.35 (0.8012) 13.0 (0.512)
Spring ®
(Model 57X12 only) 31605-41X17 52.0 (2.047) 38.7 (1.524)
Band servo Spring 31605-41X18 47.6 (1.874) 26.3 (1.035)
Spring © 31605-41X01 29.0 (1.142) 27.6 (1.087)
Accumulator ® 31605-41X02 43.0 (1.693) 20 (0.787)
Accumulator 31605-41X10 66.0 (2.598) 18.8 (0.740)
Accumulator
Accumulator © 31605-51X01 45.0 (1.772) 29.3 (1.154)
Accumulator ® 31605-41X06 58.4 (2.299) 17.3 (0.681)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustment (Cont’d)

ACCUMULATOR O-RING Forward clutch 57X12 52X24 @H
Diameter mm (in) Number of drive plates 7 8
Accumulator ® © ® Number of driven plates 7 8 MA
Small diameter end 29 (1.14) | 32 (1.26) | 45 (1.77) | 29 (1.14) Thickness of drive plate i
mm (in
Large diameter end | 45 (1.77) | 50 (1.97) | 50 (1.97) | 45 (1.77) EM
Standard 1.90 - 2.05 (0.0748 - 0.0807)
Wear limit 1.8 (0.071)
CLUTCHES AND BRAKES p— —— LG
Reverse clutch 57X12 59X24 Standard 0.45 - 0.85 (0.0177 - 0.0335)
Number of drive plates 5 3 Allowable limit 2.65 (0.1043) EGC
Number of driven plates 2 3 T::Efr(];‘;,s Part number
Thickness of drive platemm . 4.4 (0.173) | 31537-51X05 FE
_ N 4.6 (0.181) | 31537-51X06
Standard 1.90 - 2.05 (0.0748 - 0.0807) Thickness of retaining plate 4.8(0.189) | 31537-51X07
o 50(0.197) | 31537-51x08 (L
Wear limit 1.8 (0.071) 5.2 (0.205) | 31537-51X09
Clearance mm (m) 54 (0213) 31537-51X10
5.6 (0.220) 31537-51X69 MT
Standard 0.5 - 0.8 (0.020 - 0.031)
Overrun clutch 57X12 52X24
Allowable limit 1.4 (0.055)
Number of drive plates 4
Thickness b
mm (in) Part number Number of driven plates 7
Thickness of retaining plate 4.4 (0.173) | 31537-51X61 Thickness of drive plate ,
4.6 (0.181) | 31537-51X00 mm (in) TE
4.8 (0.189) f 31537-51X01 Standard 1.52 - 1.67 (0.0598 - 0.0657)
5.0 (0.197) 31537-51X02
- Wear limit 1.4 (0.055)
High clutch 57X12 52X24 PD
) Clearance mm (in)
Number of drive plates 5 6
- Standard 1.0 - 1.4 (0.039 - 0.055)
Number of driven plates 5 6 FA
- - Allowable limit 2.4 (0.094)
Thickness of drive plate
mm (in) Th|ckn§ss Part number
mm (in) Fﬁ A
Standard 1.52 - 1.67 (0.0598 - 0.0657)
Wear limit 1.4 (0.055) 3.8 (0.150) 31537-51X11
mi . .
Thickness of retaining plate 4.0 (0.157) | 31537-51X12
Clearance mm (in) 42(0165) | 31537-51X13 g
4.4 (0.173) 31537-51X14
Standard 1.8 -2.2 (0.071 - 0.087) 4.6 (0.181) | 31537-51X15
Allowable limit 3.6 (0.142) 4.8 (0.189) [ 31537-51X64 ST
Thlckn_ess Part number
mm (in)
4.4 (0.173) | 31537-51X61 RS
Thickness of retaining plate 4.6 (0.181) | 31537-51X00
4.8 (0.189) 31537-51X01
5.0 (0.197) | 31537-51X02 BT
5.2 (0.205) 31537-51X03
5.4 (0.213) | 31537-51X04
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

TOTAL END PLAY

Low & reverse brake | 57X12 52X24
Number of drive plates 7 Lend of 0.25 - 0.55 mm
Total end play “T,” ' i .
Number of driven plates 7 ! (0.0098 - 0.0217 in)
Thickness of drive plate Thickness Part number
mm (in) mm (in)
Standard 1.52 - 1.67 (0.0598 - 0.0657) 0.8 (0.031) | 31435-41X01
o Thickness of oil pump 1.0 (0.039) 31435-41X02
Wear limit 1.4 (0.055) cover bearing race 1.2 (0.047) | 31435-41X03
Clearance mm (in) 1.4 (0.055) 31435-41X04
1.6 (0.063) 31435-41X05
Standard 0.5 - 0.8 (0.020 - 0.031) 1.8 (0.071) 31435-41X06
e 2.0 (0.079) 31435-41X07
Allowable limit 2.4 (0.094)
THEOESS | ot number REVERSE CLUTCH DRUM END PLAY
3.6 (0.142)* | 31667-51X12 —_— 0.55 - 0.90 mm
3.8 (0.150) 31667-51X15 Reverse clutch drum end play “T, (0.0217 - 0.0354 in)
4.0 (0.157) | 31667-51X11 -
4.2 (0.165) | 31667-51X10 Thickness Part number
4.4 (0.173) | 31667-51X00 mm (in)
Thickness of retaining plate 4.6 (0.181) | 31667-51X01 0.9 (0.035) 31528-21X01
4.8 (0189) 31667-51X02 Thickness of oil pump thrust 1.1 (0043) 31528-21X02
54 (0.213) | 31667-51X05 1.7 (0.067) | 31528-21X05
5.8 (0.228) 31667-51X07
6.0 (0.236)* | 31667-51X08
6.2 (0.244)* | 31667-51X09 REMOVAL AND INSTALLATION MODEL
Brake band ]
Manual control linkage
Anchor end pin tightening 39-59

torque N (kg-m, in-Ib)

(0.4 - 0.6, 35 - 52)

Number of returning revolutions
for anchor end pin

2.5

*: Model 52X24 only

OIL PUMP AND LOW ONE-WAY CLUTCH

Oil pump clearance mm (in)
Cam ring — oil pump housing

Standard

0.01 - 0.024
(0.0004 - 0.0009)

Rotor, vanes and control
piston — oil pump housing

Standard

0.03 - 0.044
(0.0012 - 0.0017)

Seal ring clearance mm (in)
Standard

Allowable limit

0.10 - 0.25 (0.0039 - 0.0098)

0.25 (0.0098)

Number of returning
revolutions for lock nut

Lock nut tightening torque

25.5 - 32.4 Niin
(2.6 - 3.3 kg-m, 19 - 24 ft-Ib)

Distance between end of clutch hous-
ing and torque converter

28.5 mm (1.122 in) or more
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