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7A1-2 AUTOMATIC TRANSMISSION

DESCRIPTION

Transmission fluid pressure together with clutch Carefully follow the sequence outlined below to
and brake band friction and other important diagnose the automatic transmission assembly.
transmission functions are controlled by electrical
signals from the microcomputer. CAUTION:When the clutch appears to be slipping

This system is quite complex. Random off in a road test, etc., or when the line pressure
diagnosing can produce inaccurate and misleading does not reach a preset value in a line pressure
indications. It is important that the diagnosing test, do not proceed to a stall test.

procedure be carried out systematically.

AUTOMATIC TRANSMISSION FLUID (ATF) LEVEL CHECK

OK l NG
ROAD TEST ATF LEVEL ADJUSTMENT
OK

DIAGNOSTIC TROUBLE CODE DISPLAYED IN SELF-DIAGNOSIS

OK [ NG

LINE PRESSURE TEST REPAIR OR REPLACE PARTS
OK NG

STALL TEST
NG [

TRANSMISSION OVERHAUL

ROAD TEST
The road test should be performed by two people lock up speeds on the fixed shift schedule.
(one to drive and the other to note the required 2. Check for shock or drag when the transmission
data) on a lightly traveled ordinary public road. shifts from one gear to another.
3. Check that the engine brake functions in the “2”
General Test Items and “1” ranges.
1. Compare the actual automatic shift speeds with 4. Check for abnormal noise or vibration.
the fixed shift schedule. After completing the road test, make the
a. Perform the diagnosis procedures. necessary adjustments and repairs to the

b. Note the actual shift up, shift down, and automatic transmission and related parts.
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SHIFT POINT DIAGRAM AND LOCK-UP
POINT DIAGRAM

Economy Pattern

Diagram
Range Shift Point Diagram
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Diagram
Range Shift Point Diagram
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Normal Pattern

Diagram
Range Shift Point Diagram
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Diagram
Range Shift Point Diagram
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VEHICLE CONDITION DIAGNOSIS

This section is divided into eleven sub-sections.
1. Abnormal gear change

2. Slippage

3. Excessive shock when changing gears

4. Abnormal braking

5. Lock-up device malfunction

6. Abnormal transmission noise

7. Abnormal creepage
8. Hard engine starting
9. Engine stalling
10. Vehicle movement
11. Overheating/white smoke/abnormal smell/low
maximum speed/poor acceleration



7A1-8 AUTOMATIC TRANSMISSION

pin|4 UOISSIWSUEI] JBWOINY 41V

e ebues ,q,
v bie 8y} Ul SI 10}09]8S 8y} Uaym pig 0} pug woly Jiysdn jou seoQq
e abuel .q,
v bl @ By} Ul SI 10}08]8S 8y} uaym pug 0} 1S} woij Yiysdn jou seoQq
g 2 | abues .|, ay) o} abue. g, 8y} woiy parow
S1 10}08|8S 8y} UBYM }S| O} pug Wwolj YIysumop jou seoq
L abuel |, 9y} Ul SI 10}08|8S 8y} Usym pug 0} IS} woly syiysdn
L abues .z, 9y} Ul SI J0}OB|8S B} UBYM PIE O} pug Wwolj syiysdn
£ v AR abues g, oy} o} abues g, 9y} wolj parow
S1.10}08]8S 8Y} UM pug 0} PIE WO} Jiysumop jou saoQ
‘1w 8bues umop-y}o1y ay} Buipesoxe jou
v | € At s| paads a|91yaA ay) pue passaidep A|n} si jepad 10}ela|eooe
8y} uaym Jeab Jamo| B 0} Yl Wolj HIYSuMop Jou saog
V| € 4 ! 1S} 0} pug woJj YIysumop jou seog
vV|€ c ! I1S| 0} pig Wolj YIYsumop jou saoqg
v|€ c ’ ! pug 0} pig woli} JIYsumop jou saog
v|€ 4 I pug 0} Uiy Wwoij JIysumop jou seoQq
€ S 14 c I pig 0} Yiy wolj YIYysumop jou saoQ
IONVHO HVIO TYINHONEY °L
c
Ke]
g |y 5 £
i -y = - —
2 S |5 2 -| 5| 8| ¢& § UORIPUOD BJOIYBA
W S 2 N % 2 o m % nnv nn.v @ m
ol 2 s el 23! 3|lm| <« aldlo|lc| | ol
>3 22|85l c|o|lololell v|gl2|8|o o
Elo s 2|3 8|s|2|5[3|3|5|2|8 8|2ls|8|5&
Slels|5|ol8|El3|3|2|2|2|a|5|8 &|lgl3|2s
S| L3105 v o|lo|lo|lao|T| &F| 0| & Elg
E|3|E|B|E|2|2|sS|a®|o|olQ o|l2| 8|3l 3
o3 2 2le|le|s|E2|2|el2le|a 21215l E|=|L8]2
Sl ol 8|lo|E|lw|o|S|e|lE|E|le|D|D|S|L|8|E|L
ol 2 R[> 8|K|>|3lcelc|lcle|lc|clo|les|l€]O|E
w{lBT|lwW|O|h|<c|O|al|lId|ln|w|IJ|lwju|>|F|E|O]| < way} uonoadsu|
uoloadsu| 9JoIysA-uQ

@ousanbaes uonoadsul 8y} MoOYs Yeyo ayl ul siaquinN :8joN




AUTOMATIC TRANSMISSION 7A1-9

pINj4 UOISSIWISURL] OeWOINY 41V

sino20 abeddis pue saoel
v |€ 9 L] S c l auibus ay} Inq ‘pug 0} Y}y woij JIYSumop 0} uoissiwsuel
ay} sasneo |epad Jojelajadoe ay) buissaidep Ajing
sin290 abeddijs pue saoel
v |€ 9 S c 1 auibua a8y} Inq ‘pig 0} Y}y WOIj YIYSUMOP O} uoIssiwsuel}
8y} sasneo |epad Jojeiajedoe ayy Buissaidap Ajing
v|€ S 2 b Uiy 01 pig wouy bunjiysdn uaym abeddis
v |€ °] 4 ! pig o} pug woyj Bunyiysdn uaym abeddis
v|€ g 4 b puz o} I} woyy Bunyiysdn uaym abeddiis
3OVddITS*
Buiuuniiano suibua Buisned ‘jwil uMop-xo1y
v |¢€ 9| ¢§ L] 2 ay) Buipaaoxa paads ajoIyan ay} yum passaidap Ajny si jepad
lojei8|@o0e 8y} uaym Jeab Jamo| e 0} Uiy wol syiysumoq
€lc vl ubiy ooy sjuiod yrysumop |y
€|¢ 9|¢§ 12" ybiy ooy sjulod yYysdn |1y
abues ., aui
¢ + ul Si 10j08]8s ay} uaym (pug Buissiw) pig 0} IS} wolj SYIYS
abues .q,
9 § € 4 bie 8y} ul S| 10}09|8S 8y} uaym yip o} pig woly yiysdn jou seoq
(‘'ANOD) IDNVHO HV3D TVINHONEY '}
c
Q
© o B
.m “.m = - o) —
m S |8 |8 =| 3| 8|8 5 UoNIPUOD BJIYAA
‘S o| © 2 c c
a5 |35 |2]%2|8|al< |8/8|8|c| ol
> el=2|l.|8|S|Slo|lololelllolB|2|6| 2T
2 x|l 2|l =Elolllo|l2238|8|28|loloplo|=E|=|la| c
5|2 Slo|3|le|3|lol2lelel2|E|lol28S|x|®
Slcls5|le|lo|2|E[S|2|8|5I5|83|35]2|% gl a| | =
El2l8|xwl2l%lalc|lal|lalalol2]® alalslZ]|S
| 2 3 s|lg|S|2|3|ale|o|la|l|8|lc|E L gle
Bl3le|&|2|s|L| 2 8|2EIE|2|2|25|2 25|k
gle|s|d|o|d|<|O|8|5|6|low|S|u|lu|>|F|E|0]|<« wey| uonoadsu
uoloadsuj 9jdIYdA-uUQ

@ouanbas uonoadsul 8y} MOYs UBYD 3y} Ul S1IaquinN :8joN




7A1-10 AUTOMATIC TRANSMISSION

pinj4 UoISSIWISURI] olewWoNy 41V

€

c

S

abuel g, 9y} ul 10}08|8S
8y} yum pug oy 1s| wouy Bunyiysdn uaym 3o0ys aAISSadx]

UMOP MOJs 0} suifaq 8jo1yaA
ay) pue peses|a si [epad J0}e19|9208 8y} UBYM }|9} Si JO0ys

abuel q, ay) 0} abues
«N, @U}l Woi} paAowW S| 10}08|9S 8} UBYM }O0yS 8AISS8IX]

abues g, 8y} 1o abuel g, 8y} wouy
abuel |, 8y} O} PaAOW SI J0}03|9S Y} UBYM O0US SAISS80XT

abues ,q, 8y} Ul 10}08|9S
a8yl yum yiy o} pag wouy bunjiysdn uaym 3ooys aAISsaox3

abuel ,q, 8y} ul 10}09|8S
8y} yum pig 0} puz wouy Bunpiysdn uaym 300ys 8AISS80X3

SHYIO ONIDNVYHO NIHM XIDOHS FAISSIIXT*

uoneisjadoe [eilul Buunp yey abedd)s

sino%0 abeddijs pue saoes suibus
8y} INq ‘IS| 0} PIE JO Uiy WOl PIYSumop 0} uoissiwsuel}
ay) sesneo |epad Jojess|@ooe ay) Buissaidap Ajin4

sin2o0 abeddis pue saoel
aulbua ay} }nq ‘pug 0} pPJE WO} PIYSUMOP 0} UolSSiwsue.}
8y} sasneo [epad Jojela|adoe ay} Buissaidap Ajin4

(‘'ANOD) 39VddITS ‘2

Economy drive switch
Kick-down switch

Idle switch

Exhaust brake switch

Overdrive switch

Starter circuit

ATF thermosensor

Overrun clutch solenoid
Line pressure solenoid
Shift solenoid B

Shift solenoid A

Lock-up solenoid
Line pressure

Engine idling speed

Engine speed sensor

Vehicle speed sensor

Throttle position sensor

Inhibitor switch

Control linkage

ATF level and contamination
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Economy drive switch
Kick-down switch

Idle switch

Exhaust brake switch
Overdrive switch
Starter circuit

ATF thermosensor
Overrun clutch solenoid
Lock-up solenoid

Line pressure solenoid
Shift solenoid B

Shift solenoid A

Line pressure

Engine idling speed
Engine speed sensor
Vehicle speed sensor
Throttle position sensor
Inhibitor switch

Control linkage

ATF level and contamination
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Economy drive switch
Kick-down switch

Idle switch

Exhaust brake switch
Overdrive switch
Starter circuit

ATF thermosensor
Overrun clutch solenoid
Lock-up solenoid

Line pressure solenoid
Shift solenoid B

Shift solenoid A
Line pressure

Engine idling speed

Engine speed sensor

Vehicle speed sensor

Throttle position sensor

Inhibitor switch

Control linkage

ATF level and contamination
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Accumulator (3-4)
Accumulator (2-3)
Accumulator (1-2)
Accumulator (N-D)
Valve body assembly
Parking linkage

Brake band (include servo)
Low and reverse brake
Low one-way clutch
Overrun clutch

Forward one-way clutch
Forward clutch

High clutch

Reverse clutch

Oil pump

Torque converter
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7A1-20 AUTOMATIC TRANSMISSION

SELF DIAGNOSIS

SELF DIAGNOSIS PROCEDURE

( Self diagnosis)

Road test. Confirm presence and nature
of any trouble.

Y

Self diagnosis
Check whether or not trouble exists

Yes

A

No

Y

caused the trouble

Repair or replace the part(s) which

1]

Clear memory

Y

Check for other troubles

Figure 1. Self diagnosis procedure

SELF DIAGNOSIS INFORMATION

The transmission control module of this system
has the function of self diagnosis. If any trouble

occurs in this system, the economy drive indicator

light functions to inform operator of possible
troubles related to the following 10 components.
1. Vehicle speed sensor-1
(Installed on the Transmission)
2. Vehicle speed sensor-2
(Built in the speedometer)
3. Throttle position sensor
4. Shift solenoid A
5. Shift solenoid B
6. Overrun ciutch solenoid
7. Lock-up solenoid
8. Automatic transmission fluid thermosensor or
battery back-up voltage
9. Engine speed sensor
10. Line pressure solenoid

s o8 1l TNt e N ed a

s |- B4V ==

113 O ™~ [—————] -

= g ) E JE
= /ED
| 3T —]

Figure 2. Economy Drive Indicator Light
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Indication of the Indicator Light with the
Key Switch Turned On (User Mode)

When the throttle position sensor, vehicle speed
sensor, solenoid, etc., starts to malfunction when
the vehicle is running (the key switch turned on),
the economy drive indicator light blinks to warn the
driver (figure 3).

* The indicator begins to blink as soon as a
problem occurs during driving, and keeps blinking
until it is corrected.

* The diagnostic trouble code registered in memory
cannot be reset by turning the key switch off and
on until removing the fuse No. 11 or battery cable.

Economy drive indicator light display
Condition
Economy drive switch “Normal” position Economy drive switch “Economy” position
Key switch ON Key switch ON
ON ON ‘
Normal —l
OFF OFF
2.0 sec.
Trouble occur Troublle occur
1
|
ON 1 | | | l ‘ | Constantly | ©N Constantly
l — — — —— .
Abnormal flashings flashings
OFF OFF
I*——*H—‘-—"‘F-l—s P I T o e
2 04 04 04 32
0.4 O.B (sec.) 0'%_40'40_3 4 (sec)

Figure 3. Economy Drive Indicator Light Display

Indication of the Indicator Light During
Self-Diagnosis (Dealer Mode)

To help the mechanic locate the problem more
easily, the indicator light blinks in different cycles.
Each cycle represents one of the ten possible
sources of problem.

Indication of Self-Diagnostic Results

The diagnostic trouble code registered in memory
can be displayed by connecting data link connector
of the transmission control module.

The data link connector is located under the brake

and clutch fluid tank (figure 4). The white, two-pin

connector has a yellow/black wire and a black wire.

* When no problem exists, the display flashes “1”
repeatedly (figure 5-A).

* When a malfunction exists, the appropriate
diagnostic trouble code is displayed three times
repeatedly (figure 5-B).

* When two or more diagnostic trouble codes are
registered, they are all displayed three times
repeatedly, one at a time, starting with the lowest
code number (figure 5-C).

Figure 4. Data Link Connector
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A. NORMAL

Self diagnosis start
|

|

|
ON |
I

ON |
T1tll1l —=———=—=
OFF

04 04 04

0.4 0.4 (sec.

B. DIAGNOSTIC TROUBLE CODE “32”

Self diagnosis start

10 20 30 1 2

10
OFF : ﬂ—
R S A —
1 1
" 32 5404 04 04 04 32 04
04 04 12 04 (sec.)

C. DIAGNOSTIC TROUBLE CODE “11” AND “32”

Self diagnosis start

Biglglyydytyd

3.2'(sec.)

Figure 5. Self Diagnosis Display
Diagnostic Trouble Codes (DTC)

DTC No. DIAGNOSIS ITEM DIAGNOSED CONTENT
11 Vehicle speed sensor “1” Vehicle speed sensor 1 circuit open or shorted
24 Vehicle speed sensor “2” Vehicle speed sensor 2 circuit open or shorted
13 Engine speed sensor Engine speed sensor circuit open or shorted
15 ATF thermosensor or battery back-up voltage | ATF thermosensor circuit open or a voltage

drop

17 Inhibitor switch Inhibitor switch circuit open or shorted
21 Throttle position sensor Throttle position sensor circuit open or shorted
31 Shift solenoid A
32 Shift Solenoid B
33 Over-run clutch solenoid Solenoid circuit open or shorted
34 Lock-up duty solenoid
35 Line pressure duty solenoid

ATF: Automatic Transmission Fluid
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CLEARING MEMORY

1) Clear the memory in transmission control
module (TCM) by removing Fuse No. 11 or
Battery — cable for about 10 seconds, after
repairing.

Otherwise, self diagnosis system continues to
display the same trouble as before repairing
(figure 6).

Figure 6. Clearing Memory

2) Perform the self diagnosis input steps, before
road test.
The first flashing pattern after clearing the
memory is rapid flashing (“ON” - 0.1 25 sec,
“OFF” — 0.125 sec) (figure 7).

3) After the road test is completed, confirm the
normal flashing pattern by performing seif
diagnosis input steps.

NOTICE: If the above short flashing pattern is
displayed again, by the self diagnosis after the
road test, check the circuit for Fuse No. 11

0.125 sec.
=

ON

OFF — -

’1—-—— 1 sec. —b‘

Figure 7. First Flashing Pattern After Clearing
Memory
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TRANSMISSION CONTROL MODULE
(TCM) CONNECTOR PIN LAYOUT

(16 pin)

21122(23|24(25|26 28

29(30(31]32|33{34 (35|36

(20 pin)
112|3(4(5|6]7 9 (10
11112 1415116 |17 1920
Pin No. Function
1. 2 range switch
2. 1 range switch
3. Exhaust brake signal
4. Idle switch
5. Data link connector
6. Overdrive switch
7. Kick-down switch
8. —
9. Economy drive switch
10. Throttle position sensor voltage (5V out)
11. Throttle position sensor
12. ATF Thermosensor
13. —
14. Idle switch voltage
15. Throttle position sensor ground
16. Vehicle speed sensor 1
17. Full throttle switch
18. —
19. Nutral range switch

Pin No. Function
20. D range switch
21. Overrun clutch solenoid

22. Lock-up duty solenoid
23. Economy drive indicator
24, Vehicle speed sensor 2

25. Engine speed sensor

26. Reverse range switch

27. —_

28. Battery back-up voltage

29. Ignition voltage

30. Ignition voltage

31. Ground

32. Ground

33. Duty solenoid (Dropping register)
34. Duty solenoid (Line pressure)

35. Shift solenoid A
36. Shift solenoid B

ATF: Automatic Transmission Fluid

Figure 8. TCM Connector Pin Layout

1. Test Probe

1. Test Probe

Figure 9. Connector Inspection

Connector Inspection

Use circuit tester to check the connector for
continuity. Insert the test probes (1) from the
connector wire side (figure 9).

Figure 10. Connector Inspection

CAUTION: Never insert the circuit tester test
probes (1) into the connector open side to test the
continuity (figure 10).

Broken or open connector terminals will result.
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DIAGNOSIS
This section is divided into four-sections, in which accelerator is quickly pressed to the floor in
the diagnosing of the following phenomena is the “D” range.
explained. 2) Transmission does not upshift during
1. Economy drive indicator light does not light with gradual acceleration in the “D” range.
the economy drive switch in the “ECONOMY” 3. Lock-up control malfunction (Lock-up does not
position. occur at the specified vehicle speed)
2. Gear change control malfunction. 4. Abnormal throttle signal (Input signal to TCM
1) Transmission does not downshift when the No. 11)
ECONOMY DRIVE INDICATOR LIGHT TCM : Transmission Control Module

DOES NOT LIGHT WITH THE ECONOMY
DRIVE SWITCH IN THE “ECONOMY”’
POSITION

Economy Drive Indicator Light
/

)
[ e——— ’J%
\/ _® ‘/ \

v Economy Drive Switch

( Key switch “ON” )

Check for input signal to TCM terminal No. 9 . . -

with economy drive switch in "ECONOMY" No—» ngergsg drive switch or wiring

position

Specified voltage is less than 1.0V — ng I T
Yés 11]12]XJ14 15|16 [17DX[1) |20 §29{30[ 31| 32[33]34 |35 |36

(20 pen) |k5 pin)

Check for output signal for TCM terminal No. 23

with economy drive switch in "ECONOMY"
position

Yes — Indicator light or wiring defective

Specified voltage is less than 1.0V
1
No

TCM malfunction
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GEAR CHANGE CONTROL A/T : Automatic Transmission
MALFUNCTION TCM: Transmission Control Module

1. Transmission does not downshift when the
accelerator is quickly pressed to the floor in the
“D” range.

( Vehicle stationary )

Self diagnosis NG > Check related sensors
l
oK ElesatatloRat

Check for throttle position sensor battery voltage No > TCM malfunction
output signal from TCM terminal No. 10
Specified voltage; 4.5-5.5V . I :

Yés X 20829{30(31

Check for input signal to TCM terminal No. 11
when throttle position sensor is moved from
fully closed to fully open
Specified voltage: Fully closed 4.0-4.9V

Fully open 0.1-1.8V

T
Yes

Check the output Yoltage of the circuit wiring Y
gf,t;'zﬁfer& 1\'/((:)|I\:|a';e;nz1§lé\-lso\./10 and 15 ——NG—| Throttle position sensor or wiring defective
oiK FELE 7I><Islwl;[zzagzs
Replace the TCM
i
Road test

I

Self diagnosis

|
Trouble eliminated

I

Yes

2
o
i

A/T unit inspection

Problems in original TCM
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2. Transmission does not upshift during gradual
acceleration in the “D” range.

F Vehicle stationary )
Y

Self diagnosis

OK
L

Warm-up engine
Raise ATF temperature to more than 40°C (104°F)

]

Stop engine
Key switch “ON”
Economy drive switch in “ECONOMY"’ position

Y

Check for input signal to TCM terminal No. 9
Specified voltage: less than 1.0V

Yrs

Check for input signal to TCM terminal No. 1,
No. 2, No. 19, and No. 20 with inhibitor switch
positioned at each range

Specified voltage; 12-15V

Yes

Check for ATF thermosensor input signal to

TCM terminal No. 12

Specified voltage; Approx. 10°C (50°F): 1.8V
Approx. 40°C (104°F): 1.1V

YLs

v

Check for vehicle speed sensor-2 input signal to
TCM terminal No. 24 (Vehicle speed sensor-2 is
installed to the meter assembly)

Specified voltage; 1-5V (Intermittent AC)

AC : Alternating Current
ATF : Automatic Transmission Fluid
TCM: Transmission Control Module

NG — Check related sensors _

24]5]25 28

[i2]3]a[s][6[7 DX a [10f21]22]23
11)12 14 [15[16]17 19{20§29/30|21{32{33|34 (35|36
120 o) 16 pin)’
\T (
V]
No »| Defective economy drive switch or wir-
ing
No Defective inhibitor switch or wiring

\ \\N\ Exn;m;mn gg%gggm

No——— Defective ATF thermcsensor or wiring

)

°
O. o
- o

s 9

:

G u,nz-asu £
117pC9! 5] 29130 nnunu

Yes

Key switch “OFF”
Raise vehicle

{1

Start engine
Selector in “D"’ range
Tires rotating

Continued on the next page

No

wiring

Defective vehicle speed sensor-2 or

]

[[2]3]a]5]6

7 [X]9 [10]21]22]z3

28]25]26 1] 28)

11112 14 15 116

17 19/20829/30{31

120 pwn!

< |
[¥

33{34 35136

10w
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Continued from the previous page

Check for AC voltage between negative TCM

terminal No. 15 and positive TCM terminal No.

16

« Stop the tire rotation by depressing the brake
pedal. (Vehicle speed is 0 mph): 0V

*Vehicle speed at 15 mph (24 km/h): More than
1\

*Vehicle speed slowly increasing: Voltage
should rise with vehicle speed

l

Yes

Check for output signal from TCM terminal No.
35 and No. 36 with shift solenoids A and B in
both the "ON" and "OFF" positions
Specified voltage: Shift solenoid

"ON" 12-15V

"OFF" less than 1V

AC : Alternating Current
A/T : Automatic Transmission
TCM: Transmission Control Module

[112]3]4 576 |7 IX]s of21]22[23]2a]zs 26128
11]12X114 15 ]16]17 X[ 19120029130 31]32[33]34[35[36

(2 pun! 16 pin)

No Defective vehicle speed sensor-1
(installed to the A/T unit)
Connector or wiring detective

[f2]3/afs]6[7
11)12 14

9 [10]21]22[23]24[25
2029130131

Yes
¥

Key switch “OFF”
Down the vehicle

/

No— TCM malfunction

Gear I i
e Position| D, | D» Dy : Ds
terminal \ Solencid } !

i 7
35 |Shift Solenoid A| ON | OFF | OFF ;: ON

36 [Shift Solenoid B| ON | ON 1OFF OFF

Check for continuity between solenoids A and B

—— No | Defective solenoid connectors or wiring

!

Yes

Replace the TCM

Road test

v
Check for normal gear change control

I

Yes

Problems in original TCM

No— A/T unit inspection
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LOCK-UP CONTROL MALFUNCTION AC : Alternating Current
(LOCK-UP DOES NOT OCCUR AT THE ATF : Automatic Transmission Fluid
SPECIFIED VEHICLE SPEED) TCM: Transmission Control Module

( Vehicle stationary j

Self diagnosis NG —— Check related sensors

OIK
y

Warm-up engine.
H (o} o
Raise ATF temperature to more than 40°C (104°F) DREOGNENOD DEE RSN

‘ 20 §29/3031)32(33(34 3536

IIG i)

Engine off
Key switch “ON”
Economy drive switch in “ECONOMY” position

v v

13

Check for input signal to TCM terminal No. 9
Specified voltage; less than 1.0V

Defective economy drive switch or
wiring

No—

Yes

v

Check for ATF thermosensor input signal to
TCM terminal No. 12

No—— Defective ATF thermosensor or wiring

Specified voltage; Approx. 10°C (50°F) : 1.8V
Approx. 40°C (104°F) : 1.1V

[112]3]a[s]6][7 X9 [10)21]22]23]24]25] 26|28
11 141151617 119 |20 §29{30{ 31 32| 33{34 35|36

Bin 18 pud

Yes '_VZJT .

+|o1

=

o]

Check for vehicle speed sensor-2 input signal to . ]
TCM terminal No. 24 (Vehicle speed sensor-2 is No Defective vehicle speed sensor-2 or
installed to the meter assembly) wiring

Specified voltage; 1-5V (Intermittent AC)

T
Yes DO RESEE SoRE HRa

Key switch “OFF” N K

Raise the vehicle = |,
T

Start engine -

Selector in ‘D"’ range
Tires rotating

Continued on the next page
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Continued from the previous page

AC : Alternating Current
A/T : Automatic Transmission
TCM: Transmission Control Module

[T213Ta |5 [6 |7 [X]9 [10§21[22[23]24]25 {26 | X] 28]
11112 14 15[16]17 19 {20 829130 31/32{33{34 {3536

16 pwd)’
)

Check for AC voltage between negative TCM

terminal No. 15 and positive TCM terminal No.

16

+ Stop the tire rotation by depressing the brake
pedal. (Vehicle speed is 0 mph): OV

*Vehicle speed at 15 mph (24 km/h): More than
1\

*Vehicle speed slowly increasing: Voltage
should rise with vehicle speed

Vg

Defective vehicle speed sensor-1
(installed to the A/T unit) or wiring

No —

["T273T« 516 |7 X]s [0f21]22]23]24]25 261|128

1[22[33]34]35[36

16 pen)

T
Yes

Check for output signal from TCM terminal No.
22 with lock-up solenoid in "ON" position
Specified voltage; 8-15V

No——| TCM malfunction

Note:

Yes

Starter switch 'OFF”’
Down the vehicle

\

e Selector in “D” range.

e If the vehicle speed is more than about
37mph (59km/h) — 1/2 throttle, lock-up
solenoid should be “ON” position.

e Refer to LOCK-UP POINT DIAGRAM in
detail (see page 7A1-4, 7A1-6).

Check lock-up solenoid, connector, and wiring
continuity

No Defective lock-up solenoid, connectors
or wiring

Yes

!

Replace the TCM

Road test

Y
Check for normal lock-up

speed

Yes

Problems in original TCM

No——{ A/T unit inspection
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ABNORMAL THROTTLE SIGNAL (INPUT
SIGNAL TO TCM TERMINAL NO. 11)

TCM: Transmission Control Module

(Abnormal input signal to TCM terminal No. 11

\

Check the throttle position sensor installation
condition

connector

Locating hole

Throttle position sensor

—— NG——>

Improper installation condition

T
Yes

Check for throttle position sensor terminal No. 2

output voltage

Specified voltage with the throttle fully closed:
40-49V

Specified voltage with the throttle fully open:

0.1-18V
!

No

2

-2
-3

T77777777777

Check for throttle position sensor terminal No. 1
input voltage
Specified voltage: 4.5-5.5V

|
Yes

{

Disconnect throttle position sensor connector

y

Check for throttle position sensor resistance
between terminal No. 1 and No. 3
Specified resistance: 12kQ

Yes

Check for throttle position sensor resistance between

No.2and No. 3

Specified resistance with the throttle fully closed:
8.7-12.0kQ

Specified resistance with the throttle fully open:
0.22-4.8kQ

Yes

Check for throttle position sensor continuity
between No. 1 and the body. It should be no
continuity.

No
¥

Defective wiring

Yes > Defective wiring
Shnnohuzon Tonnye
N
\T N
N ]
R
Voltmeter
Check for TCM terminal
No——»| No. 10 output voltage
Specified voltage: |
45-5.5V Nlo
Yls Defective wiring
Defective throttle position sensor or wiring
No
No = é '
n LA
q)-
/
Yes » Defective throttle position sensor
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CONTROL SIGNAL INSPECTION

29 BATTERY VOLTAGE

VIA KEY SW DROPPING
30 |BATTERY VOLTAGE RESISTOR [__§
VIA KEY SW

w

3

134

LINE PRESSURE

THROTTLE  DUTY SOLENOID[ 34
POSITION  oyvERRUN CLUTCH[ 27
"Z‘Q__-‘SENSOR SOLENOID
(5V OUT)
THROTTLE SHIFT 35 —
—d‘:-] POSITION SOLENOID A E
SENSOR
ROUND SHIFT |j6
15 JSENSOR GROUND SHIFT 6 —
FULL THROTTLE SW
[ 4 ]IDLE sw LOCK-UP DUTY
IDLE SW SOLENOID 22
VOLTAGE ATF THERMO [ T3
I ENGINE SENSOR
; SPEED
SENSOR
VEHICLE VEHICLE
—(24 JspeeD sPEED [ 16
SENSOR-2 SENSOR-1

9 |ECONOMY DRIVE SW
ECONOMY DRIVE INDICATOR

6 | OVERDRIVE SW

EXHAUST BRAKE
—{ 37 IsIGNAL 2

7 _|KICK DOWN SW

28 ] BATTERY BACK-UP
VALTAGE

DATA LINK
L5 CONNECTOR

[31 JGROUND
[32 ]GROUND

112]3]415]6(7 9 [10}121]22]23]|24]|25 {26
33[34

6]

Figure 11. TCM connection

Control signal inspection is done to check for
transmission and transmission control module
(TCM) problems which cannot be detected by self
diagnosis.

Additionally, it serves as a back-up check for self
diagnosis.

Measure the voltage drop and make a continuity
test for each of the sensors, solenoids, and
switches.

If the voltage is within the specified range and
continuity exists, that particular area of the TCM
and automatic transmission assembly is normal.

If voltage deviation or lack of continuity is
discovered, disconnect the applicable parts and
check each of them individually.

This will allow you to determine the trouble
location (TCM, automatic transmission unit, or
another area of the vehicle).

—
) S

1. Thin wire
2. Probe

Figure 12. Inspection Tool

Inspection Tool

Use a circuit fester to measure voltage and circuit
continuity.

Refer to the following table for the specified
voltage ranges.

TCM terminals are extremely small.

Wrap a piece of thin wire (1) around the probe of
tester (2) (figure 12).

This will make measurement easier.
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TCM Terminal No.

Standard Voltage Inspection Procedure 8118;? Signal Name
Tester (-) | Tester (+)
(29) 12-15 Key switch “ON” Source | Battery voltage
(::):) (30) 12-15 Key switch “ON” Source | Battery voltage
©2 (28) 12-15 Source | Battery back-up
(15) (10) 4555 Source | Throttle position sensor
(26) 12-15 Selector “R” range Input | “R” range switch
Less than 1.0 Selector all ranges except “R” Input | “R” range switch
(19) 12-15 Selector “N” or “P” range Input “N” range switch
Less than 1.0 Selector all ranges except "N" Input | “N” range switch
and "P"
(20) 12-15 Selector “D” range Input | “D” range switch
Less than 1.0 Selector all ranges except “D” Input | “D” range switch
(1) 12-15 Selector "2" range Input | “2” range switch
Less than 1.0 Selector all ranges except "2" Input | “2” range switch
(2) 12-15 Selector “1” range Input “1” range switch
(31) Less than 1.0 Selector all ranges except “1” input | “1” range switch
(gg) (3) 12-15 Exhaust brake switch “ON” Input Exhaust brake signal
Less than 1.0 Exhaust brake switch “OFF” input | Exhaust brake signal
(4) 8-15 Accelerator pedal released Input Idle switch
Less than 1.0 Accelerator pedal depressed Input Idle switch
17) 8-15 Accelerator pedal more than 1/2 Input Full throttle switch
depressed
Less than 1.0 Accelerator pedal released Input Full throttle switch
(6) 12-15 Overdrive switch “ON” Input | Overdrive switch
Less than 1.0 Overdrive switch “OFF” Input | Overdrive switch
(7) 3-8 Accelerator pedal released Input Kick-down switch
Less than 1.0 Accelerator pedal fully depressed Input Kick-down switch

TCM: Transmission Control Module
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TCM Terminal No.

Standard Voltage Inspection Procedure STlgn:I Signal Name
Tester (=) | Tester (+) yp
9 3-8 Economy drive switch in Input | Economy drive
“NORMAL” position switch
(24) Less than 1.0 Economy drive switch in Input | Economy drive
Throttle full “ECONOMY” positioninput switch
(31) position
or
(32) 1-5 Vehicle moved at slowest Input | Vehicle speed
(Intermittent AC) | possible speed at least one sensor-2
meter
(5) 3-8 Self diagnosis OFF Input Data link connector
Less than 1.0 Self diagnosis ON Input Data link connector
(11) 4.0-4.9 Measure the throttle position Input | Throttle position
(Fully closed) sensor voltage at two position sensor
0.1-1.8
(Fully opened)
(12) 1.8 (ATF temp. | Measure the throttle position Input | ATF thermosensor
approx. sensor voltage at each
10°C/50°F) specified temperature
1.1 (ATF temp.
approx.
40°C/104°F)
(15)
(16) More than 1 Measure the vehicle speed Input | Vehicle speed
(AC) sensor- 1 voitage at vehicle sensor-1
(Vehicle speed | stop and 24 km/h (15 mph)
24 km/h
15 mph)
0 Input | Vehicle speed
(Vehicle sensor-1
stopped)
(25) More than 1 Check at an engine speed of Input Engine speed
approximately 2,000 RPM sensor
(23) 12-25 Economy drive switch in Input Economy drive
“NORMAL” position indicator
(31)
or Less than 1.0 Economy drive switch in Input Economy drive
(32) “ECONOMY” position indicator
(14) 8-15 Key switch “ON” Output | Idle switch full
throttle switch

AC: Alternating Current

TCM: Transmission Control Module ATF: Automatic Transmission Fluid
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TCM Terminal No.

Standard Voltage Inspection Procedure ?gn:l Signal Name
Tester (-) | Tester (+) yp
(35) 12-15 Driving at “D1” and “D4” Output | Shift solenoid "A"
(Solenoid “ON”)
Less than 1.0 Driving at “D2” and “Ds” Output | Shift solenoid "A"
(Solenoid “OFF”)
(36) 12-25 Driving at “D+” and “D2” Output | Shift solenoid "B"
(Solenoid “ON”)
Less than 1.0 Driving at “Ds” and “D4” Output | Shift solenoid "B"
(Solenoid “OFF”)
(21) 12-15 Overrun clutch solenoid “ON”, | Output | Overrun clutch
(“D” range, at vehicle stop). solenoid
Less than 1.0 Overrun clutch solenoid Output | Overrun clutch
“OFF”, (“D” range, vehicle solenoid
speed 40km/h /25 mph)
(31) (33) 5-14 Engine warmed up and Output | Droppong resistor
or stopped, throttle fully closed,
(32) key switch “ON”
Less than 0.5 Engine warmed up and Output | Dropping resistor
stopped, throttle fully opened,
key switch “ON”
(34) 1.5-2.5 Engine warmed up and Output | Line pressure
stopped, throttle fully closed, solenoid
key switch “ON”
Less than 0.5 Engine warmed up and Output | Line pressure
stopped, throttie fully opened, solenoid
key switch “ON”
(22) 8-15 Lock-up "ON" Output | Lock-up solenoid
Less than 1.0 Lock-up “OFF” Output | Lock-up solenoid

TCM: Transmission Control Module
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LINE PRESSURE TEST

The line pressure test checks oil pump and
control valve pressure regulator valve function. It
will also detect oil leakage.

Line Pressure Test Procedure
1. Check the level of the engine coolant, the

engine oil, and the automatic transmission fluid.

Replenish if required.
2. Set the parking brake.

3. Place chocks at the front and rear of each tire.

4. Remove the pressure detection plug at the
bottom of the converter housing (figure 13).

5. Set a pressure gage (1) to the pressure
detection plug hole (figure 14).

6.

7.
8.
9.

10.

Start the engine and allow it to idle until the
engine coolant temperature reaches 70-80°C
(158-176°F).

Hold the brake pedal down as far as it will go.
Place the selector in the “D” range.

Note the pressure gage reading with the engine
idling.

Gradually push the accelerator pedal to the
floor. The throttle will fully open.

Note the pressure gage reading with the
accelerator pedal fully depressed.

Measure

1. Pressure Gage

Figure 14. Setting Pressure Gage

¢ Line Pressure kPa (psi)
Engine Speed
Rnage Idling Wide Open Throttle
| [‘ = ; 1~ = | D,2&1 294.2-460.9 921.8-1098.3
. x - 3
e Ep cr ]Q e (42.7-66.8) (133.7-159.3)
[ 'S -»“o P\ P R 470.7-627.6 1225.8-1520.0
B B e L= (68.3-91.0) (177.8-220.4)

11.
12.
13.
14.
15.

16.

Release the accelerator pedal.

Place the selector in the “N” range.

Run the engine at 1,200 RPM for one minute.
This will cool the transmission fluid.

Repeat Steps 7-13 for the “2”, “1 “, and “R”
ranges.

Install a new pressure detection plug to the
converter housing.

Tighten the pressure detection plug.

[&] Tighten

« Detection Plug 7 N-m (61 Ib-in)
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Engine and
Transmission
Condition

Line Pressure Test Results

Probable Trouble Area

Atidle

Line pressure is below the
specified limit in all ranges

* Worn oil pump

* Defective control piston

* Sticking pressure regulator valve, plug, or worn spring

* Fluid leakage from fluid line (Oil strainer — oil pump —
pressure regulator valve)

Line pressure is below the
specified limit in one or
more ranges

Fluid delivered from the manual valve in a given range(s)
Oil leakage from device(s) related to the given range(s)
Example:

Leakage from Low and reverse brake lines

1. “R” and “1” range line pressure below the specified limit
2. All other ranges have normal line pressure

Line pressure is above the
specified limit in all ranges

* Poorly adjusted throttle position sensor
* Defective ATF thermosensor
* Line pressure solenoid malfunction
1. Solenoid sticking at “OFF” position
2. Clogged filter
3. Open circuit
* Sticking pressure modifier valve
* Sticking pressure regulator valve and/or plug

At stall

Fluid pressure at stall is the
same as fluid pressure at
idle

* Poorly adjusted throttle position sensor
e Control unit malfunction
¢ Line pressure solenoid malfunction
1. Solenoid sticking in “ON” position
2. Short circuit
» Sticking pressure regulator valve and/or plug
* Sticking pressure modifier valve
* Sticking pilot valve and/or clogged pilot filter

Fluid pressure at stall is
higher than at idle, but is
below the specified range

* Poorly adjusted throttle position sensor

¢ Defective control piston

Line pressure solenoid malfunction

1. Sticking solenoid

2. Clogged filter

* Sticking pressure regulator valve and/or plug

* Sticking pressure modifier valve and/or worn valve spring
* Sticking pilot valve and/or clogged pilot filter

ATF: Automatic Transmission Fluid
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STALL TEST

The stall test allows you to check the
transmission for internal abrasion and the one-way
clutch for slippage. Torque converter performance
can also be evaluated.

The stall test results together with the road test
results will identify transmission components
requiring servicing or adjustment.

CAUTION: When the clutch appears to be slipping
in a road test, etc., or when the line pressure does
not reach a preset value in a line pressure test, do
not proceed to a stall test.

Stall Test Procedure

1. Set the parking brake.

2. Place chocks at the front and rear of each tire.

3. Check the level of the engine coolant, the
engine oil, and the automatic transmission fluid.
Replenish if required.

4. Start the engine and allow it to idle until the
engine coolant temperature reaches 70-80°C
(158—-176°F).

5. Set a tachometer to the engine.
6. Hold the brake pedal down as far as it will go.
7. Place the selector in the “D” range.
8. Gradually push the accelerator pedal to the
floor.
The throttle will fully open.
Note the engine speed at which the tachometer
needle stabilizes.

Measure

« Stall speed 1,800 *3 RPM

9. Release the accelerator pedal.

10. Place the selector in the “N” range.
11. Run the engine at 1,200 RPM for one minute.

This will cool the transmission fluid.

12. Repeat Steps 6-11 for the “2”, “1 “, and “R”

ranges.

CAUTION: Do not continuously run this test
longer than 5 seconds so the transmission
does not become overheated.
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Stall Test Results

Road Test Results

Probable Trouble Area

Stall speed in all gear ranges
exceeds the specified limit

Line pressure too low

Stall speed exceeds the
specified limit in “D” range
only

Does not start in “D” range

Forward clutch or forward one-way
clutch is slipping

Stall speed exceeds the
specified limit in “D” and “2”
range

Starts normally in “1” range but
does not start in “D” or “2” range

Low one-way clutch is slipping

Stall speed exceeds the
specified limit in “D”, “2” and
“1” ranges

Starts nomally in “R” range but
does not start or accelerate in
forward ranges

* Both the forward clutch and over-
run clutch are slipping

* Both the forward one-way clutch
and over-run clutch are slipping

Stall speed in “R” range
exceeds the specified limit

e Engine brake does not function in
the “1” range

Low and reverse brake slippage

¢ Engine brake functions in the “1”
range

Reverse clutch slippage

Stall speed within
specifications

* Vehicle speed will not exceed
80km/h (50mph) ‘
This condition will cause very high
ATF temperature

Torque converter one-way clutch
seizure

Stall speed within
specifications

* Slippage in “D” range 3rd and 4th
gears

High clutch slippage

* Slippage in “D” range 2nd and 4th
gears

Brake band slippage

Stall speed below the
specified limit

* Poor initial acceleration

Torque converter one-way clutch
slippage

ATF: Automatic Transmission Fluid



