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PRELIMINARY CHECK

(a) Check the tire pressure.

(b) Check the idle speed.

(c) Check the fluid level and fluid condition.

(d) Check the position of the throttle cable
stopper.

NG

| CORRECT,
REPAIR,

OR
(e) Check the shift linkage. REPLACE

{f) Check the neutral start switch.
JOK NG

READ DIAGNOSTIC CODE =

JOK

MANUAL SHIFTING TEST
10K { NG

ELECTRICAL CONTROL SYSTEM CHECK STALL TEST, TIME LAG TEST, AND
HYDRAULIC TEST

1 '

REPAIR OR REPLACE REPAIR TRANSMISSION
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LIKELY CAUSE DIAGNOQOSTIC
PROBLEM
SYSTEM COMPONENT PART TYPE OF TROUBLE CODE
Fluid Contamination
Fluid discolored | Mechanical : _
or burnt smell system Torque converter Faulty operation
Transmission T
Control cable QOut of adjustment
Valve body Faulty operation
E}Ogﬁyn?érQSrc? R Parking lock pawl 1 -
range or reverse | SyStem Torque converter T
Oil pump inlet strainer | Clogged
Transmission Faulty operation
g Control cable Out of adjustment
Shift lever Mechanical .
position system Manual valve and lever | Faulty operation —
Incorrect Transmission T
) Throttle cable QOut of adjustment
Harsh gﬁlesggfnmcal Valve body Faulty operation
engagement Transmission T
into any drive —
range Electronic Throttle position sensor | Voltage incorrect
control system | Ecy Faulty operation —
Delayed up- Mechanical Valve body Faulty operation
shift or down- No. 1 & 2 sol id —
v system 0. solenot
shift Y Valiss Leakage
Throttle cable Out or adjustment
Slips on up- Valve body Faulty operation
shift, or slips or | Mechanical No. 1 & 2 sol id
shudders on system OI- el Leakage -
acceleration valves
Transmission Faulty operation
. . Control cable Qut of adjustment
Does not hold in| Mechanical Parking lock '
"P" range system o) 'sré)grinogc pawlcam | Faulty operation -
Power supply circuitry | Open circuit
Throttle position sensor T
No. 1 & 2 speed sensor | Short or open circuit 42, 61
Electrical Stop light switch Short circuit —
Systam OD: terminal (O/D ;
No lock-up cancel signals) Stays on continuously —
No. 3 solenoid valve Short or open circuit 64
ECU Faulty operation —
Valve body Faulty operation
Mechanical No. 3 solenoid valve Valve stuck closed
control system | Transmission Faulty operation
Lock-up clutch T
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PROBLEM LIKELY CAUSE DIAGNOSTIC
SYSTEM COMPONENT PART TYPE OF TROUBLE CODE
Power supply circuitry | Open circuit
Electrical Throttle position sensor T o
b diiaibaiown control system |No. 1 or 2 solenoid valve| Short or open circuit 62, 63 |
ECU Faulty operation —
Mechanical Valve body Faulty operation
system No. 1 or 2 solenoid valve| Leakage or clogged | o
. Power supply circuitry | Open circuit =
s Eﬁ‘ﬁf‘g?aslystem Solenoid valve No. 1 T 62
gear ECU Faulty operation —
2’;2?2:1”'03’ Valve body Faulty operation —
Power supply circuitry | Open circuit —
_ No. 1 or 2 solenoid valve T 62, 63
E(])?ﬁtgf?s]ystem No. 1 or 2 speed sensor T 42, 61
2nd Neutral start switch Short cireuit —
gear ECU - Faulty operation -—
; No. 1 or 2 solenoid valve| Valve stuck closed —
gesggﬁ.'mcal Valve body Faulty operation o .
) Transmission T
:J,.\Q:I Power supply circuitry | Open circuit =
shift No. 2 solenoid valve T 63
I Electrical No. 1 or 2 speed sensor T 42, 61
3rd control system | Ngutral start switch Short circuit —
gt ECU Faulty operation _ —_
No. 1 or 2 solenoid valve| Valve stuck closed e
Mechanical Valve body Faulty operation —_
system Transmission i: —
No. 1 or 2 speed sensor | Open circuit 42, 61
Q/D main switch Short circuit
o/ Eler_;trii:al -~ Neutral sFart switch T B
?:f?;r i Sﬁ;é‘f;ﬁg::;?m Stays on continuously -
warm- ECU Faulty operation
up) _ No. 1 or 2 solenoid valve| Valve stuck closed
(To?ﬁrr]c?lnéaasi[em Valve body Faulty operation —
Transmission T
- Power supply circuitry | Open circuit —
Electrical No. 1 or 2 solenoid valve| Short or open circuit 62, 63
control system | — ——
Poor ECU Faulty operation =]
acceleration _ Valve hody Faulty operation
Q{E”esi:ggqnlcal No. 1 or 2 solenoid valve T —
Transmission T
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OLENOID VALVE BACK-UP FUNCTION st Ul ales (1o (T Haas

2 oo S psmmidl Sus g ol (V) @) 9T (V) 0B elgs il alll alos (o (5T Jlass 1]
s I Gyl 2 b yraall 55 LT gl SR Ul ol ks IS (e il ] J35 207
Loy Jo s o 5Ll

55 T 359 2 Jo¥1 Gyl 205 laadl s s LT () ) 03 alacaall s 13] ¢ JLSLT Jos e
ol 1 das Jomtlls eyl 15 ¥ mane Fail-SAFE il o « "D’ gl cile
Fail-safe 1adsg 3529 ae Jn 2 iy Lo O/Die yudl dacline uys J Jomidl (e Yoy S
e olels 33l e 15ad iy Gl olo ¢ sl Gl aloas MEs Jlass Le 13] (el Lle 59Mke
) @y Jemiadl il Loy gl £1y3 Juis Guylo

NORMAL NO. 1 SOLENOID NO. 2 SOLENQID BOTH SOLENOIDS
MALFUNCTIONING MALFUNCTIONING | MALFUNCTIONING
. : . Gear when shift
Solenoid valve Gear Solenoid valve Carr Solenoid valve Gear| lever is manually
RANGE | NO. 1 NO. 2 NO. 1 NO. 2 NO. 1 NO. 2 operated
On 3rd
On Off 1st X (Off) |(O/D) On X 1st 0/D
|tDn Oﬁ OI’D
On On 2nd X On 3rd (On) X (1st) 0/D
Off On 3rd X On 3rd Off X o/D 0/D
Off Off 0/D X Off o/D Off X O/D Q/D
On 3rd
On Off 1st X (Off) | (O/D) On X Tst 3rd
ngu Off 3rd
On On 2nd % On 3rd (On) X (1st) 3rd
Off On 3rd X On 3rd Off X 3rd 3rd
" Oon Off 1st X Off 1st On X 1st 1st
‘ On On 2nd X On 2nd On X 1st 1st

sl Gl elowa (pe (6T Jass Ula 2. Youm 0 (V) @3, Jem

-\Y.
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BACK-UP SPEED SENSING FUNCTION  ic ! (ol Jlass

Ja Y el A2 g (V) 03y de el Gl + 5 )kl de el o lclias <l i
Oly o ¢ U B e puadl Blae 2t 509 (V) @3 ubeasdly ¢ Juusal 3300l cllad 5T el puall
Jaadl 2510 M ECU sus g aodai s ¢ olew¥ s o @3 (V) @3 de peadl Gulcas Sl
Oyl LA alazil Gopb (e )kl de pwy 88500 Glo Lgeudd el S (0 Gl J=dn
(V) @3y de pead! ubea

S ookl ey 5HLA] Jlawy] @i o CBswud ¢ daly (T2 55kl e s sl M Jlaas 13] L
ela / @& yam oo sylewll doyu ol sliel Sle @ty Gaasst ixayw WY ECU sl sus g
e i syl OLEme ¥l ey ¥ WLy Jo¥1 Gyl ) Jamills cule ! J55 2T ol @ (e
e Jog=all

MANUAL OPERATION FUNCTION [ igeat¥l edoall allsi cuidgs

ECT psmmill 5oy 0bd leaa¥l e cores ¥ Lilen g,ment¥1 qimmtll aliss Ldled s 13
ool g3 baai ) Dylotaal (65391 5L 391 ) Ll e gyl ooy ot
wles 2 BCT qeanillsassd Sdolll Galll ilog 31 ECU pemmidl sus g il y Jnd o Less
O @3y Sl il Ligay uyill Josond dulee (pudd (poia g oyl

lr—'—"“\ GEAR
[P e e HE 2-wheel drive
- ar — 8 = high gear
‘ R—‘ = Reverse
S —> 4-wheel drive

| %- | = Neutral H4 I high SaET
| = || == O/D
| 8P = | = 3rd G
| E— I == 1st - L4 = 4-wheel drive
L 3 high gear

J
P —"
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-Yé o
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Diagnostic code indication jlastf oy cnee

Al 0 JEm sl 5 e alll e g By ¢ anbs JEmdn Jass aladll les 1)

¢ Jo¥l @3, clcaagll sae Jolerws 106 )0 oo Ll (aegt Casd ¢ Jac Sigas Sl 2 Ll
Ol ey clilia Gl 1] onad Il (63 uae il yuapld 3L @851 Jlay 2605 1,0 50l g CaBg3 dayg
Lgie Jo oy 400 Y0 Loyl ade cBie CaBgT e adsd Chgwd — yiEa] of

il gele

M) Jl sty dad jaol (e Olte¥l Gdee Tud casly o 2 Jlael Hge) sue gl Jl> 2
(10) @, Jemill HIail degd

CODE NO. O/D OFF INDICATOR DIAGNOSIS

ON
— OFF Normal

Defective No. 1 speed sensor (in combination
ke M meter), or open or short circuit in wire harness

61 Jﬂmmu Defective No. 2 speed sensor (in ATM), or open or
short circuit in wire harness

62 MMI_HH_ Open in No. 1 solenoid valve, or open or short
circuit in wire harness

63 M Open or short circuit in No. 2 solenoid valve, or
open or short circuit in wire harness

64 ML Open or short circuit in No. 3 solenoid valve, or

open or short circuit in wire harness

JUac 1 35050 Youm oo (10) @3, Jems

- VA
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rils g lo

O/D OFF i ¢ e o2 )l le « NORMAL (esbalt | pslie 10y umimiil) allsitl il 3] -1
Sl o Al 5 5 2. cMo oll penr ozl daladie dSaiiie dgag iy I (1B e gty
oAe BCU sus g Jani 03 (o5t « uanly g2 (V) @35 (V) @3 de el Lisbias Jlass 13] -0
29 NORMAL (g5t jaise 35 50y 6T Juzmaic ¥9 O/D OFF 2l (g Gyl e 5Ll 4
eV o=l Jlasiol Eman jié mang dadd Jo¥1 Gupidl alasind Gilall o Cageus ¢l

2 i guall gl syadll Yilgudl Jo Ve 97 1Y 50l Guybs e caisss Ul JUae¥| juami 7
3,008 52 ECU et sus g (edls oll g Il ie gama g Lo sl enlalll) Al ygsdt altaill
SIS UL { IFCA S T (| W1 I IPOP N PN A )éﬁ\é}“ Jloalla aes o
() @3 Jemadl il

Code No. O/D OFF indicator Diagnosis
65 Mﬂ_ﬂ_mm Open or short circuit in No. 4 solenoid valve, or
; open or short circuit in wire harness
Code No. O/D OFF indicator Diagnosis
44 M Defective rear wheel speed sensor {in transfer left
case), or open or short circuit in wire harness
73 Mmm Open or short circuit in No. 1 center differential control
solenoid valve, or open or short circuit in wire harness
74 JM”M”I_ Open or short circuit in No. 2 center differential control
solenoid valve, or open or short circuit in wire harness
Code No. O/D OFF indicator Diagnosis
46 _HMMH Open or short circuit in No. 4 solenoid valve, or open or
short circuit in wire harness

67 MMMM]-L Defective O/D direct clutch speed sensor, or open or
short circuit in wire harness

68 juwﬂmumﬂ_ Short circuit in kick-down switch, or short circuit in wire
harness

JUA.QQ\)}A)J iﬁj.&}u:\_g(\'\) (“2')«.}5-‘:"
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Ir 1
S S2 S3 PWR N OD2 L1 L2 L3 IDL
1G +B STR 2 L GND OD1 S B SP2 DG
TERMINAL MEASURING CONDITION VOLTAGE (V)
Throttle valve fully closed 5
L1 - GND Throttle valve fully closed to fully open 5to 0
Throttle valve fully open 0
Throttle valve fully closed 5
L2 — GND Throttle valve fully closed to fully open 5to0tob
Throttle valve fully open 5
Throttle valve fully closed 5
Ls - GND Throttle valve fully closed to fully open 5to0to5to0tob
Throttle valve fully open 5
IDL — GND Throttle valve fully closed 0
Throttle valve open more than 1.5° 10 - 14
SP: — GND Vehicle stopped (cruise control off) 50r0
Vehicle moving (cruise control off) 2.5
STP - GND Brake pedal depressed 10 - 14
Brake pedal released 0
2 - GND 2" range 10 - 16
Except "2" range 0-2
L - GND L" range 10 - 16
Except "L" range 0-2
N - GND N* range 10 - 16
Except "N" range 0-2
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TERMINAL MEASURING CONDITION VOLTAGE (V)
S1-GND 10 - 14
S2, S3-GND 0
OD: — GND Coolant temp. below 60°C (122°F) 0
Coolant temp. above 60°C (122°F) 5
OD: — GND 0O/D main switch turned ON 10 - 14
0O/D main switch turned OFF 0
IG - GND Ignition switch ON 10 - 14
SP2 — GND Vehicle stopped boro0
Vehicle moving 4
PWR — GND PWR (power) pattern 10 - 14
NORM (normal) pattern 0-2
+B - GND Always 10 - 14
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Fully closed 0-0.1
IDL -E
Open Infinity
Ve-E - 3_7
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Vta-E
Fully open 3.3-10
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Position Throttle valve fully open [fully closed] km/h (mph)
(Shift pattern) 1—2 253 [3—-0/D|[3—0/D][OD—-3]]0D—>3| 32 2 -1
NORM 51-56 |97 - 107 [146 - 166| 31-36 | 22 - 26 |135 - 145/ 90 - 100 | 41 - 46
wD (S-1) (32 - 35) | (60 - 66) | (90 - 96) | (19 - 22) | (14 - 16) | (84 - 90) | (56 - 62) | (25 - 29)
range
9 PWR 60 - 85 [112 - 122|148 - 168| 34 -39 | 22 - 26 |138 - 148|105 - 115| 41 - 46
(8-2) (37 - 40) | (70 - 76) | (92 - 98) | (21 - 24) | (14 - 16) | (86 - 92) | (65 -71) | (25 - 29)
NORM
51 - 56 41 - 46
"2" range PWR — — — — — —
(s.3) | (32-35) (25 - 29)
NORM
46 - 51
"L" range PWR — — — e — — —
Throttle valve opening 5% km/h (mph)
Lock-up on Lock-up off
Position 3rd 0/D 3rd O/D
61-66 | 67-72 | 46 - 51 | 64 - 69
i~ NGk (38 - 41) | (42 - 45) | (29 - 32) | (40 - 43)
D" range
PWR 64-69 | 73-78 | BB8-63 | 70-75
(40 - 43) | (45 - 48) | (36 - 39) | (43 - 47)
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SPRING " omn) | DIAVETER mm (in) | OF ColLs | _COMOR

@ Throttle modulator valve spring 21.70 (0.8543) 9.50 (0.3740) 9.5 None
Accumulator control valve spring 28.06 (1.1047) 10.60 (0.4173) 13.0 Yellow

@ Low coast modulator valve spring | 21.60 (0.8504) 7.90 {0.3110) 11.5 None

@ Down-shift plug spring 29.76 (1.1717) 8.73 (0.3437) 13.5 Yellow

E Throttle valve spring 30.70 (1.2087) 9.20 (0.3622) 9.5 None

@ 2nd coast modulator valve spring 20.93 (0.8240) 8.50 (0.3346) 10.0 Light green
@ Lock-up relay valve spring 26.56 (1.0457) 10.20 (0.4016) 11.5 Green

M) | Cut-back valve spring 21.80 (0.8583) 6.00 (0.2362) 13.5 None
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RETAINER HEIGHT WIDTH THICKNESS
(@) | Throttle modulator valve 9.2 {0.362) | 5.0 (0.197) 3.2 (0.126)
@ Accumulator control valve | 11.5 (0.453) | 5.0 (0.197) 3.2 (0.126)
(¢) | Cut-back valve 9.2 (0.362) | 5.0 (0.197) | 3.2 (0.126)
@ Lock-up relay valve 15.0 (0.591) | 5.0 (0.197) 3.2 (0.126)
@ 2nd coast modulator valve | 15.0 {(0.591) | 5.0 (0.197) 3.2 (0.126)
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SPRING " amiing | DIAMETER mm (in) | OF ColLs | _COMOR
@ Secondary regulator valve spring | 43.60 (1.7165) 10.90 (0.4291) T1.5 None
Lock-up signal valve spring 30.00 (1.1811) 8.20 (0.3228) 11:b None
@ 3-4 shift valve spring 29.27 (1.1524) 9.70 (0.3819) 10.5 None
D) | 1-2 shift valve spring 29.27 (1.1524) 9.70 (0.3819) 10.5 None
@ 2-3 shift valve spring 29.27 (1.1524) 9.70 (0.3819) 10.5 None
® Primary regulator valve spring 66.65 (2.6240) 18.60 (0.7323) 12.5 None
@) | Cooler by-pass valve spring 19.90 (0.7835) 11.00 (0.4331) 8.5 None
@ Pressure relief valve spring 11.20 {(0.4409) 6.40 (0.2520) 7.5 None
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RETAINER HEIGHT WIDTH THICKNESS
@ Primary regulator valve 9.2 (0.362) 5.0 (0.197) 3.2 (0.126)
(b) | 2-3 shift valve 8.0 (0.315) 6.0 (0.236) 3.2 (0.126)
@ 1-2 shift valve 9.2 {0.362) 5.0 (0.197) 3.2 (0.126)
(d) | 3-4 shift valve 8.0 (0.315) 6.0 (0.236) 3.2 (0.126)
@ Secondary regulator valve 13.0 {(0.5612) 6.0 (0.236) 3.2 {0.126)
@ Lock-up signal valve 15.0 (0.591) 5.0 (0.197) 3.2 (0.126)
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