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DESCRIPTION

Transmission fluid pressure together with clutch and brake band friction and other important transmission
functions are controlled by electrical signals from the microcomputer.

This system is quite complex. Random troubleshooting can produce inaccurate and misleading indications.
It is important that the troubleshooting procedure be carried out systematically.

Carefully follow the sequence outlined below to diagnose the automatic transmission assembly.

ATF LEVEL CHECK

OK 1 NG
ROAD TEST ATF LEVEL ADJUSTMENT
OK
TROUBLE CODE DISPLAYED IN SELF-DIAGNOSIS
OK 1 NG
LINE PRESSURE TEST REPAIR OR REPLACE PARTS
STALL TEST
NG [~

TRANSMISSION OVERHAUL

CAUTION:

When the clutch appears to be slipping off 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.

ROAD TEST

The road test should be performed by two people (one to drive and the other to note the required data) on
a lightly travelled ordinary public road.

General Test Items
1. Compare the actual automatic shift speeds with the fixed shift schedule.

a. Perform the diagnosis procedures.
b. Note the actual shift up, shift down, and lock up speeds on the fixed shift schedule.
2. Check for shock or drag when the transmission shifts from one gear to another.
. 3. Check that the engine brake functions in the “2” and “1” ranges.

4. Check for abnormal noise or vibration.

After completing the road test, make the necessary adjustments and repairs to the automatic transmis-
sion and related parts.
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SHIFT POINT DIAGRAM AND LOCK-UP POINT DIAGRAM
ECONOMY PATTERN
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Diagram
Range Shift Point Diagram
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NORMAL PATTERN

Diagram
Range Shift Point Diagram
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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
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Economy drive switch
Overrun clutch solenoid
Line pressure solenoid
Shift solenoid B

Engine revolution sensor

Kick-down switch
Idle switch

Exhaust brake switch
OD switch

Starter circuit

ATF thermosensor
Lock-up solenoid
Shift solenoid A
Line pressure

Engine idling speed
Vehicle speed sensor

Throttle sensor

Inhibitor switch

Control linkage

ATF level and contamination
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Economy drive switch
Kick-down switch

Idle switch

Exhaust brake switch
OD 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 revolution sensor
Vehicle speed sensor

Throttle sensor

Inhibitor switch

Control linkage

ATF level and contamination
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Economy drive switch
Kick-down switch

Idle switch

Exhaust brake switch
OD 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 revolution sensor
Vehicle speed sensor

Throttle 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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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

uonoadsu| nun

UOIIPUOY SIIYIA

wa}| uonoadsuj

‘@ouanbas uonoadsul syl moys Heyd ayy ul siequiny

:910N




DIAGNOSIS 7A1-17

l 4 €| v abedaaid "ON

abedaald anIssaox3

39Vd33HD TVINHONEYV L

L sabues aAlp ||e ul Asiou uoissiwsuel ]

L[| ¢ Ajeuoneis si a91yan usym Buiipi 1e AsioN

3SION NOISSIWSNVYHL TVINHONEV 9

4 : »o0ys dn->00| dAISS30X]

Moj 00} 10 ybiy 003 juiod dn-3207

abedds uoisid dn-3007]

e o= | e
N

I uonouNy Jou SI0p 8dIA8p dN-207]

NOILONNSIVIN 3DIA3A dN-XD07 'S

abues , 4,, 8y Jo abues ,,N,, ay1 wouy abues ,y,,

F € § V¢ 8yl 0} panow si J0}09jas ayl uaym Apdniqe suonouny axeig
L € Z ,.1,, 8U1 Ul 10199[8S 8Y} YHM UOIIOUNy J0U S0P ayelq auibul
Lz e abuei
,.d,, Y1 Ul yipy 01 pig woiy Buniysdn usym suonouny ayeig
L . abue.
,,d,, 8yl U1 pig 0} puz woyy Bunjiysdn usym suonouny axeig
3
=
> 3 m = uonipuo) 8JoIYaA
~| o [} — nm )
~|l=1=10 T|lo| S
JI2|19|2|5| |2|el2 > 5
2|9|c|Z2|2|g|8l8|%|<s|3|s = t
[ [ [ — @© © = W w m mv m m W
elelelel>|x|lelelz|2s|2s!|2 €
slolslsl8lEiS|clalC|ll|2]28|°al8
3| 3| 3|3 v|B| 2
E|lE|E|E|2|2|2|5|5|5|5|5[T|2|E5|g wa)| uonoadsuy
s|{3|3|3|le|<S|8 £ o| 2l 2 :
3|3|3|3|2|¥|X|3|3|c|2|2|5|8leg
Qlolo |||l o] 0| 0Ol 2| 01| 0 Plo|=|06
|< (<< |<|{>|a|aa(a||O|L || T |x|O|F

uonoadsu)| Hun

‘@ousnbas uonoadsul 8yl Moys Heyd 8yl ul siequinN :910N




(sabuei
F 9 § viele aAup 1810 ul wajqoid opN) abues ,Y,, ays ul sbeddis sianeg
L 9 g vl (sabuei anup 18y10
¢ ul saAow BdIYaA) abuel ,,Y,, 8Yl Ui SAOW 10U [|IM BJOIYsA
(sebues aaup 1aylo ur wejqoid op) abues ,,z,, ay: 1o abuel
| ,.d,, 8y} Jayue ui uoneiajgdde Jood pue abeddis a19nag
(sabues aALp 19Y10 Ul saAowW 3|dIYysA) abuel
_. ,.Z,, 941 1o abuel ,,g,, @Yl Joy1d Ul SAOW 10U [[IM BJOIYaA
(saBuel aAup 18410 Ul SBAOW 3JOIYaA)
abues ,,q,, 9Y} Ul S| 10199]9S 9yl USYM BAOW 10U [[IM 3|DIYSA
LNIW3AOW F1DIHIA 0L
sebues aAup a8yl jo auo oy abues , d,,
_, (4 10 ,,N,, @Y} WOl paAow si J0109|as ayl Uaym sjjels auibug
ayeiq 100} yum paddols ajdIyan uaym sjjers suibu3
7IVLS INION3 6
. abue.
€ — 4 ,,N,, @41 Ul 10109]8s 8yl yum Bunyiys usym sanow jd1ysp\
sabues aALp ay1 Jo auo ui suels aulbug
abuei ,,N,, 8y} o abueis ,,d,, 8Yl Joyua ul Lels Jou [IM sulbu]
W37804d DNILHVLS INION3 '8
)
c <
a1 L e uonipuo) SPIYSA
W, o) © | =2
I I I B~ = o|s8|@e ©
s I EIREIRIE > 5
B mu_\ = m a [ m @ © - W L e €
Bl vl Bl I =0 B B B B 5 )
2|l o2l 0| - 2
glelelelx|x|wle|z|2|c|2|5|2 £
5| =2|&8|5|8|£|5]lolel°|2|2|8|°|elS
3 3 3 3 T | T
E|E|E|E|2|2|S|5|5|5|5|58|5|8|5|3 way| uonoadsu]
3|33 31Q|F|x = clolalo
ccchrawwemmgv <4
|l o] © Ol ®©| © e o| © > e) ol 2| o]|=]0
<|l<|<|<|>|a|a|a|d|O|L|(L|T|(c|O|F
uonoadsuj uun

7A1-18 DIAGNOSIS

‘aouanbas uonoadsul 8yl Moys LeYyd 8y} ul siequiny 810N




DIAGNOSIS 7A1-19

uonoadsu| nun

L AR €|1Cc|9|L uonelajdoe Jood 10/pue psads wnwixew MO
G| 8 L 9|v|€|C| | adid abieyd pinj} woyy [pws [ewiouqy
uoneiado
€19 S vie)l 9poIyan Buunp adid iayleaiq wouy Buidesss pinyy uoissiwsuel |
l G |8 L 9(v¥|€|C|6 Buneaysano uun | /vy
NOILVYH3IT3IIV HO0d/A33dS WNNIXVIN
MOT/T13NS TVINHONEY/IN0OINS JLIHM/DNILVYIHHEIAO ‘LI
abues ,,4,, 9yl wolij sanow
! SI 19A8| 10109]9s 8yl uaym aseasjal Jou saop Jeab Bunjed
l abues ,,d4,, 8Y1 Ul S| JOAY| 10109]9S 9l USYM SBAOW B|OIYBA
9(¢e| ¥ Z [ sabuels aAUp 8yl JOo Aue ul AOW 10U [|IM B[OIYBA
°
e <
- 3L m UoIpuo) 3PIYaA
~ |35 3|5|€ 3
F|o|q|?E 2|l ol35 > 5
Q_.v nl.h - |2 % o) [] n|© S e T
elgic|2181812181052|8| 5] |B
slsls5l5/® €S2 8]e|s e >
glele|elxlx|le|2|2|2|c|2|s|2 c
AR - R R TR A R
3| 3| 3|3 || 3
E|IE|E|E|2|2|2|5|5|5|5|5||8|E|sg wa)| uonoadsu|
S| 3|3|3|e|S|2 c 5 3
3l alald3|2|E|(x|z|z2|6|8|8|5|8l2|T
Ol Q| Q| Q|| ®© S o|lol|l 20| 0 2Dl o= o
|| <[> |O|L|(L|T|xc|O|F

‘aouanbas uonosadsul syl Moys Heyd ay} ui siaquiny 310N




7A1-20 DIAGNOSIS

SELF DIAGNOSIS
SELF DIAGNOSIS PROCEDURE

( Self diagnosis )

Road test. Confirm presence and nature
of any trouble.

Self diagnosis
Check whether or not trouble exists

Yes | No

Y ¥
Repair or replace the part(s) which Check for other troubles
caused the trouble

]

Clear memory

Figure 1. Self diagnosis procedure

SELF DIAGNOSIS
INFORMATION

The ATCU 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 possi-
ble troubles related to the following 10 com-
ponents.

(1) Vehicle speed sensor-1
(Installed on the A/T)

(2) Vehicle speed sensor-2
(Built in the speedometer)

(3) Throttle sensor
(4) Shift solenoid A
(5) Shift solenoid B
(6) Overrun clutch solenoid
(7) Lock-up solenoid
(8) ATF thermosensor or battery back-up
voltage
(9) Engine revolution sensor
(10) Line pressure solenoid

Figure 2. Economy Drive Indicator Light



1989 AND 1990 MODEL

When the key switch is turned to “ON” po-
sition (figure 3).
a) If no trouble occurs in the system,
1) the economy drive indicator light
comes on for 2 seconds, and then goes
off.
(When the economy drive switch is in
“NORMAL” position.)

2) The economy drive indicator light
comes on continuously.
(When the economy drive switch is in
“ECONOMY” position.)

b) If trouble occurs in this system, the
economy drive indicator light will come
on for 2 seconds and then blink on and
off.

(With the economy drive switch in either
“NORMAL"” or “ECONOMY” position.)

DIAGNOSIS 7A1-21

If the indicator light flashes as the above (b)
pattern, self diagnosis should be carried out
to check which parts have the problem ac-
cording to the following ‘“Self diagnosis in-
put steps” (figure 4).

SELF DIAGNOSIS INPUT STEP

( Key switch “OFF” )

!

Selector at ‘D"’ range

!

Economy drive switch at “NORMAL"’

Condition

Economy drive indicator display

!

Key switch “ON”

!

Selector at ““2"' range

Y

a)-1

Normal

Key SW. ON
| 2sec.
a—

ON r
OFF

Economy drive switch at ‘“Economy’’

a)-2

Normal

Key SW. ON

ON —)
OFF

!

Selector at 1"’ range

Y

Economy drive switch at “NORMAL"’

Y

Depress accelerator pedal to the floor
& release

b)

Abnormal

Key SW. ON

L 2 sec. _, 16 flashings for 8 sec. ,

L I |

) J_IHMUHMUL
OFF

Figure 3. Indicator Light Display

Figure 4. Self Diagnosis Input Step
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When the previously “Self diagnosis input steps’ procedure is completed, the indicator light flashes to in-
form which part has the problem.

In case the indicator light doesn’t start flashing, check the following items one by one.

CHECK ITEM CONTENTS
1) Battery source voltage —
2) Key switch Operation and related wiring/connectors
3) Inhibitor switch See page 7A2-7, 8/ Wiring diagram 8-118, 139
4) Economy drive switch Operation and related wiring/connectors
5) Kick down switch See page 7A2-5, 6/ Wiring diagram 8-118, 139
6) Idle switch See page 7A2-3, 4/ Wiring diagram 8-118, 139

INDICATOR LIGHT FLASHING PATTERN

INDICATOR LIGHT FLASHING ORDER
(Ex. When shift solenoid A is abnormal)
Shift solenoid B- 5 6 -Overrun clutch solenoid
Shift solenoid A |- 4 7 - Lock-up solenoid
Throttle sensor - 3 8 - ATF thermosensor -
Vehicle speed sensor-2 0 Details
(Installed on the meter) ~ 2 -Engine revolution sensor ON-—--1- _
Vehicle speed sensor-1 _ 4 10-Line pressure solenoid ]
(Installed on the A/T)
ON-----
OFF Repeat
"~ \
OFF I Self diagnosis starting signal |
OFF ——
0.1 sec._l 0.9 sec. 0.6 sec. l 0.4 sec.
—[ b |
Normal pattern Abnormal pattern
display display

Figure 5. Indicator Light Flashing Order

After performing “Self diagnosis input steps”, the indicator light begins to flash for 2 seconds at first, and
then indicates the status of each component, by the time difference in flashing of the light “ON”’ and “OFF”’.

The above illustration shows, for example, the flashing pattern of which indicates some trouble with No.
(4) shift solenoid A.
Normal operation — The light comes on for 1/10 of a second and goes off for 9/10 of a second.

Abnormal operation — The light comes on for 6/10 of a second and goes off for 4/10 of a second.

For flashing order and probable trouble, refer to the above illustration and the following table.



DIAGNOSIS 7A1-23

—
No Component Probable Trouble
1 | Vehicle speed sensor-1 | Sensor installed to the A/T open circuit
2 | Vehicle speed sensor-2 | Sensor installed to the meter open circuit
3 | Throttle sensor Open or short circuit
4 | Shift solenoid A
5 | Shift solenoid B
6 | Overrun clutch solenoid Open or short circuit
7 | Lock-up solenoid
8 | ATF thermosensor ATF thermosensor or battery power source open circuit
9 | Engine-revolution sensor | Open circuit
10 | Line pressure solenoid | Open or short circuit
1991 MODEL

INDICATION OF THE INDICATOR LIGHT
WITH THE IGNITION KEY TURNED ON

(USER MODE)

When the throttle sensor, vehicle speed sensor,
solenoid, etc., starts to malfunction when the ve-

is corrected.

¢ The indicator begins to blink as soon as a problem
occurs during driving, and keeps blinking until it

¢ The trouble code registered in memory cannot be

hicle is running (the key switch turned on), the
economy drive indicator light blinks to warn the

driver (figure 6).

reset by turning the key switch off and on until
self-diagnosis begins.

- Economy drive indicator light display
ondition
Economy drive SW “Normal’ position Economy drive SW ‘“Economy” position
Key SW ON Key SW ON
ON ON l
Normal —l
OFF OFF
2.0 sec.
Trouble occur Troublle occur
I
|
ON | ON
Abnormal | _ _Constqntly ___Consta.ntly
flashings flashings
OFF OFF
I 32 VYRV oo
2 04 04 04 3.2
0.4 0.4 (sec) 0‘2‘)_40'40,2) 4 (sec)

Figure 6. Economy Drive Indicator Light Display
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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 cy-
cles. Each cycle represents one of the ten possi-
ble sources of problem.

INDICATION OF SELF-DIAGNOSTIC
RESULTS

The trouble code registered in memory can be dis-
played by connecting diagnosis terminal of the
harness connector of the ATCU. The harness con-
nector is located at the same position as the
ATCU (figure 7).

Figure 7. Diagnosis Terminal

¢ When no problem exists, the display flashes *“1”
repeatedly (figure 8-A).

¢ When a malfunction exists, the appropriate trou-
ble code is displayed three times repeatedly
(figure 8-B).

¢ When two or more trouble codes are registered,
they are all displayed three times repeatedly, one
at a time, starting with the lowest code number
(figure 8-C).

A. NORMAL

Self diagnosis start

0.4 04 0.
0.4 0.4 (sec)

B. SIGNALING CODE *“32”

Self diagnosis start

I
: 10 20 30 1 2 10

- JUUILIUL L

32 04 04 04 04 04 32 O
04 04 12 04 (sec.)

C. SIGNALING CODE “11” AND *“32”

Self diagnosis start

Figure 8. Self Diagnosis Display



DIAGNOSTIC CODES

DIAGNOSIS 7A1-23

CODE 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 revolution sensor Engine revolution sensor circuit open or shorted
15 ATF thermosensor or battery ATF thermosensor or battery back-up voltage circuit
back-up voltage open or shorted
21 Throttle sensor Throttle 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

CLEARING MEMORY

1)

2)

3)

Clear the memory in ATCU by removing
Fuse No. 11 or Battery — cable for
about 10 seconds, after repairing.
Otherwise, self diagnosis system con-
tinues to display the same trouble as
before repairing (figure 9).

Perform the self diagnosis input steps,
before road test.

The first flashing pattern after clearing
the memory is rapid flashing ("ON” —
0.125 sec, “OFF” — 0.125 sec)
(figure 10).

After the road test is completed, con-
firm the normal flashing pattern by per-
forming self diagnosis input steps.

Note:

If the above short flashing pattern is dis-
played again, by the self diagnosis after the
road test, check the circuit for Fuse No. 11.

No.11

Figure 9. Clearing Memory

ON

0.125 sec.
///

P

OFF — -

'4-—— 1 sec. —-»‘

Figure 10. First Flashing Pattern After Clearing

Memory
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ATCU CONNECTOR PIN LAYOUT

(20 pin)

(16 pin)

7

9

10

23|24(25]26|)X[28

11112 14 (15|16 |17 19120(|29|30|31{32|33|34 35|36

Pin No. Function Pin No. Function

1. 2 range switch 19. Nutral range switch

2. 1 range switch 20. D range switch

3. Exhaust brake signal 21. Overrun clutch solenoid

4. Idle switch 22, Lock-up duty solenoid

5. Diagnosis terminal 23. Economy drive indicator

6. Overdrive switch 24, Vehicle speed sensor 2

7. Kick-down switch 25. Engine revolution sensor

8. - 26. Reverse range switch

9. Economy drive switch 27. -

10. Throttle sensor voltage (5V out) 28. Battery back-up voltage

1. Throttle sensor 29. Battery voltage

12. ATF Thermosensor 30. Battery voltage

13. — 31. Ground

14. Idle switch voltage 32. Ground

15. Throttle sensor ground 33. Duty solenoid (Dropping register)

16. Vehicle speed sensor 1 34, Duty solenoid (Line pressure)

17. Full throttle switch 35. Shift solenoid A

18. — 36. Shift solenoid B

Figure 8. ATCU 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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TROUBLESHOOTING

This section is divided into four-sections, in which the troubleshooting of the following phenomena is ex-
plained.

1. Economy drive indicator light does not light with the economy drive switch in the “ECONOMY” position.
2. Gear change control malfunction.
1) Transmission does not downshift when the accelerator is quickly pressed to the floor in the “D” range.
2) Transmission does not upshift during gradual acceleration in the “D”’ range.
3. Lock-up control malfunction (Lock-up does not occur at the specified vehicle speed)

4. Abnormal throttle signal (Input signal to ATCU No. 11)

1. Economy drive indicator light does not light with the economy drive switch
in the “ECONOMY"” position.

Economy Drive Indicator Light

( Key switch “ON” ) ,'/ ToE
.| 2LV (B
EJE
—
® @
v Economy Drive Switch
Check for input signal to ATCU terminal No. 9 E dri itch -
with economy drive switch in “ECONOMY"’ po- No— dg?er::(zircg rive switeh or wiring
sition
Specified voltage is less than 1.0V )
| [112[3]4 X6 [7 DX 9 [10]21]22]23]24]25 | 26]<]28]
Yes
Check for output signal for ATCU terminal No.
23 with economy drive switch in “ECONOMY"’ Yes Indicator light or wiring defective
position
Specified voltage is less than 1.0V [TEGEE 1—6]7]>(]9 0 P ERERNED)

No

|

ATCU malfunction
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2. Gear change control malfunction

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

( Vehicle stationary )
Y

Self diagnosis

I
OK

Y

Check for throttle sensor battery voltage output
signal from ATCU terminal No. 10
Specified voltage; 4.5—5.5V

NG

/

Check related sensors

[1]2]3]4 [X]6 [7 [XT9 [1of21]22]23]24[25 |26 [X]28]
11]12 14 [15[16(17 19

Voltmeter

Yes

Check for input signal to ATCU terminal No. 11

when throttle sensor position is moved from ful-

ly closed to fully open

Specifed voltage: Fully closed 4.0 —4.9 V
Fully open 0.34—1.8V

No

ATCU malfunction

Yés

Check the output voltage of the circuit wiring be-
tween ATCU terminal No. 10 and 15
Specified voltage; 4.5—5.5V

Y

oK
'

Replace the ATCU

|
- Road test

Self diagnosis

\i
Trouble eliminated

NG

\J

Throttle sensor or wiring defective

[1[2]3]s 7 [X]9 [1pf21]22]23
1[12]X14 { 29)

Yes

Problems in original ATCU

No

A/T unit inspection




DIAGNOSIS 7A1-29

2) Transmission does not upshift during gradual acceleration in the D"’ range.

( Vehicle stationary )
)

Self diagnosis NG Check related sensors

I
OK
¥

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

20§29{30)31|32|33)34 |35|36

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

9]

'E
Y
Check for input signal to ATCU terminal No.9 Defective economy drive switch or wir-
Specified voltage: less than 1.0V No ing
Yes

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

Specified voltage; 12— 15V

No———— Defective inhibitor switch or wiring

(-

[3]3]3]e X]e[7X]o ]
[\L1aBdatis Jre [17)1g]
SR\ -
NS

I
Yes

Check for ATF thermosensor input signal to

ATCU terminal No. 12

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

|
st
Check for vehicle speed sensor-2 input signat to

ATCU terminal No. 24 (Vehicle speed sensor-2 N Defective vehicle speed sensor-2 or
is installed to the meter assembly) 0 wiring
Specified voltage; 1—5V (Intermittent AC)

No———{ Defective ATF thermosensor or wiring

- -
[1T2]3]4 [ [7 [X]o Tiof21]22]
12 [Xa [1s [ve 1719 120] 29 0]
W2 N

W

=4
77

- |
‘ [112]3]4 [X]6 [7 [X]9 [10]21]22]23]28]25 26 X]28]
1112 14 ]15[16 |17 19 /20 §29(30{31/3:¥33/34 35|36
Key switch “OFF” & 74
Raise vehicle
[
Start engine v
Selector.in ‘D"’ range -
Tires rotating

Continued on the next page
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Continued from the previous page

Check for AC voltage between negative ATCU

terminal No. 15 and positive ATCU terminal No.

16

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

eVehicle speed at 15 mph (24 km/h): More
than 1V

eVehicle speed slowly increasing: Voltage
should rise with vehicle speed

Yes

Check for output signal from ATCU 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

Yes
Y

Key switch “OFF”
Down the vehicle

/

Check for continuity between solenoids A and B

I

Yes

Replace the ATCU

Road test

Y

Check for normal gear change control

I

Yes

Problems in original ATCU

——— No—>{ A/T unit inspection

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

No——>

11 2]3]4 [X]6 [7 [X]9 [10021]22]23[24][25]26 X[ 28]
11[12[X 1415 [16[17 [X[19 |20} 20]30] 31[3233[34 |35

|'6p|)

JE=

/e

No—{ ATCU malfunction

Gear
ATC Position| D, D, D; D4
terminal \ Solenoid

35 |Shift Solenoid A| ON | OFF | OFF | ON

36 |Shift Solenoid B| ON | ON | OFF | OFF

—— No—>{ Defective solenoid connectors or wiring
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3. Lock-up control malfunction (Lock-up does not occur at the specified vehi-
cle speed)

r Vehicle stationary )
Y

Self diagnosis NG——> Check related sensors
|
OK

Y

Warm-up engine.
. o o (- .

Raise ATF temperature to+ more than 40°C (104°F) oBEn 115_?;‘ TR ool
Engine off A

Key switch “ON”
Economy drive switch in “ECONOMY”’ position

!

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

Specified voltage; less than 1.0V No——» Dt_efectlve economy drive switch or
| wiring

Yes

Check for ATF thermosensor input signal to

ATCU terminal No. 12

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

No——> Defective ATF thermosensor or wiring

[T2]3]4 [X[6 [7 [X]9 [10]21]22]23[24]25]26 X]28
11[12 /X4 [15 [16]17[X[19 |20} 28[30] 31| 32]33[34 |35 36|

pin! 16 pin)

Ny

Yes v )
E
Check for vehicle speed sensor-2 input signal to - . i
ATCU terminal No. 24 (Vehicle speed sensor-2 No—» \?v‘frfiﬁct"’e vehicle speed sensor-2 or
is installed to the meter assembly) 9

Specified volatge; 1—5V (Intermittent AC)

o

7 X 9 [10]21[22]23]2¢]25 26 X[ 28]

l2ls]
T2[X]14 15 [16 [17 <1920 |29]30 31 [3¥(33]34 35 [36

Key switch “OFF” «
Raise the vehicle

!

Start engine v
Selector in ‘D"’ range
Tires rotating

pin| |I in)’

Continued on the next page
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]

Continued from the previous page

[1[2]3]a 7 X9 [10]21]22]23]24[25 |26 X[ 28
[12[Xa 16 [1e 17 DX [19[20]|29]30] 31]32]33[34 3536

)

16 pir)

Check for AC voltage between negative ATCU V'
terminal No. 15 and positive ATCU terminal No.
16 . .

. . - No | Defective vehicle speed sensor-1
.?);%thh(?/g;\?c:g t:;t)g)eqibg 8enr’)l;)e:)s:"(‘)g/the brake I (installed to the A/T unit) or wiring
eVehicle speed at 15 mph (24 km/h): More - .

than 1 V [1[2]3]4 (:7])([9]10'21 4]442‘1.2:26]%23]

eVehicle speed slowly increasing: Voltage
should rise with vehicle speed

Yés

Check for output signal from ATCU terminal No.
22 with lock-up solenoid in “ON’’ position
Specified voltage; 8— 15V

No—»{ ATCU malfunction

Note:
Yes e Selector in “D” range.
¥ ¢ If the vehicle speed is more than about
Starter switch “OFF" 37mph (59km/h) — 1/2 throttle, lock-up
Down the vehicle solenoid should be “ON” position.

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

Check lock-up solenoid, connector, and wiring No Defective lock-up solenoid, connectors
continuity or wiring

l
Yes

Replace the ATCU

Road test

Y

Check for normal lock-up No —»]
speed
|

Yes

A/T unit inspection

Problems in original ATCU
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4. Abnormal throttle signal (Input signal to ATCU terminal No. 11)

f‘

(Abnormal input signal to ATCU terminal No. 11) :d

\

Throttle sensor
connector

Locating hole

Check the throttle sensor installation condition

——— NG ——{ Improper installation condition

Yes

Check for throttle sensor terminal No. 2 output

voltage

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

Specified voltage with the throttle fully open:

1 oAt
-2
3

77777777777

——Yes— > Defective wiring

{1]2]3]e 7 X9 [1pR21[22[23]24]25 |26 X[ 28]
11{12 14 |5l|6 17 19 29(30/31{32|33[34[35/36

)

0.34—1.8 V
|

No

o
15

Voltmeter

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

Check for ATCU terminal
No——»| No. 10 output voltage

Specified voltage: |
4.5-5.5V No

Yes

Disconnect throttle sensor connector

Yes Defective wiring

A

|

Check for throttle sensor resistance between ter-
minal No. 1 and No. 3
Specified resistance: 12kQ

Defective throttle sensor or wiring

No

Yes

Check for throttle sensor resistance between No.
2 and No. 3

Specified resistance with the throttle fully closed:

8.7—12.0 kQ

Specified resistance with the throttle fully open:

0.7—4.8 kQ

No

Yes

Check for throttle sensor continuity between

No. 1 and the body. It should be no continuity.

y
Yes —{ Defective throttle sensor

|
No

{

Defective wiring
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CONTROL SIGNAL Control signal inspection is done to check
INSPEC'I'ION for transmission and ATCU problems which

cannot be detected by self diagnosis.

Additionally, it serves as a back-up check
i BATTERY VOLTAGE for self diagnosis.
-VIA KEY SW DROPPING
35 |BATTERY VOLTAGE RESISTOR 33 Measure the voltage drop and make a con-
VIA KEY SW LINE PRESSURE tinuity test for each of the sensors, sole-
THROTTLE  DUTY SOLENOID noids, and switches.
SENSOR
(5V OUT) g(\)/EES(L;”)CLUTCH If the voltage is within the specified range
THROTTLE SHIFT and continuity exists, that particular area of
[ 11 |sensOR SOLENOID A the ATCU and automatic transmission as-
15 |SENSOR GROUND SHIFT sembly is normal.
15 | SOLENOID B
FULL THROTTLE SW If voltage deviation or lack of continuity is
discovered, disconnect the applicable parts
[ 4 |IDLE SW LOCK-UP DUTY 25 and check each of them individually.
IDLE SW SOLENOID This will allow you to determine the trouble
VOLTAGE ATF THERMO[ 72 location (ATCU, automatic transmission
c1ENGINE SENSOR unit, or another area of the vehicle).
v REVOLUTION
SENSOR
VEHICLE VEHICLE
—(24 JspeED SPEED 16 - 1 p
SENSOR-2 SENSOR-1 .
9 |ECONOMY DRIVE SW » st
23 | ECONOMY DRIVE INDICATOR |
;
—{ 6 ] OVERDRIVE SW R 36 1. Thin wire
2. Probe
N -19
Figure 12. Inspection Tool
D
EXHAUST BRAKE .
—{ 3 ]sIGNAL 2] Inspection Tool
12 Use acircuit tester to measure voltage and
circuit continuity.
7 |KICK DOWN SW
BATTERY BACK-UP Refer to the following table for the speci-
VALTAGE fied voltage ranges.
-?é’;?ﬁr\?ﬂ_s ATCU terminals are extremely small.
[ 31 |GROUND Wrap a piece of thin wire (1) around the
35 JGROUND probe of tester (2) (figure 12).
This will make measurement easier.
112)3[(4([5([6]7 9 (10]{21]22|23]|24[25|26 28
11112 14151617 19[20]/29{30]31{32(33|34|35(36

Figure 11. ATCU connection
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ATCU Terminal No. . Signal .
Standard Voltage Inspection Procedure Signal Name
Tester (—)|Tester (+) g P Type 9
(31) (29) 12—15 Key switch “ON"’ Source| Battery voltage
or (30) 12—15 Key switch ““ON"’ Source| Battery voltage
(32) (28) 12—15 Source| Battery back-up
(15) (10) 45-55 Source| Throttle 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 Input | ““N”’ range switch
IINII and IIPII
(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
Less than 1.0 | Selector all ranges except ‘1" | Input | ““1"" range switch
(3) 12—15 Exhaust brake switch “ON" Input | Exhaust brake signal
(31) Less than 1.0 | Exhaust brake switch ““OFF" Input | Exhaust brake signal
or (4) 8—15 Accelerator pedal released Input | Idle switch
(32) Less than 1.0 | Accelerator pedal depressed Input | Idle switch
(17) 8—15 Accelerator pedal more than Input | Full throttle switch
1/2 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
(9) 3—8 Economy drive switch in Input | Economy drive
“NORMAL" position switch
Less than 1.0 Economy drive switch in Input | Economy drive
Throttle full position| “ECONOMY’’ position switch
(24) 1—5 Vehicle moved at slowest possi- | Input | Vehicle speed
(Intermittent AC) | ble speed at least one meter sensor-2
(5) 3-8 Self diagnosis OFF Input | Diagnosis terminal
Less than 1.0 | Self diagnosis ON Input | Diagnosis terminal
(11) 4.0—4.9 Measure the throttle valve Input | Throttle sensor
(Fully closed) | voltage at two positions
0.34—1.8
(Fully opened)
(15) (12) 1.8 (ATF Measure the throttle valve Input | ATF thermosensor
temp. approx. voltage at each specified
10°C (50°F)) termperature
1.1 (ATF
temp. approx.
40°C (104°F))
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ATCU Terminal No.

Standard Votage Inspection Procedure Signal Signal Name
Tester (—)|Tester (+) Type
(16) More than 1 Input | Vehicle speed
(Vehicle speed 15 | Measure the vehicle speed sensor-1
mph (24 km/h)) | sensor-1 voltage at vehicle ,
(15) 0 stop and 15 mph (24 km/h) Input | Vehicle speed
(Vehicle stopped) sensor-1
(25) More than 1 Check at an engine speed of Input | Engine revolution
approximately 2,000 rpm sensor
(23) 12—25 Economy drive switch in Input | Economy drive
““NORMAL’’ position indicator
Less than 1.0 Economy drive switch in Input | Economy drive
“ECONOMY"’ position indicator
(14) 8—15 Key switch “ON"’ Output | Idle switch
Full throttle switch
(35) 12—15 Driving at ‘D1’ and ‘‘D4"’ Output | Shift solenoid “A"’
(Solenoid ““ON"’)
Less than 1.0 Driving at “D2"" and 'D3"' Output | Shift solenoid A"’
(Solenoid ““OFF"’)
(36) 12—25 Driving at ‘D1 and 'D2" Output | Shift solenoid ‘B’
(Solenoid ““ON"’)
Less than 1.0 Driving at ‘D3’ and ‘D4"’ Output| Shift solenoid “‘B"’
(Solenoid ““OFF")
(21) 12—15 Overrun clutch solenoid Output | Overrun clutch
“ON”, (D" range, overdrive solenoid
(31) switch “OFF"’, vehicle speed
or 25 mph (40 km/h))
(32) Less than 1.0 Overrun clutch solenoid Output | Overrun clutch
“OFF”, (D" range, overdrive solenoid
switch ““ON"’, vehicle speed
25 mph (40 km/h))
(33) 5—14 Engine warmed up and Output | Dropping resistor
stopped, throttle valve fully
closed, key switch “ON"’
Less than 0.5 Engine warmed up and Output | Dropping resistor
stopped, throttle valve fully
opened, key switch “ON"’
(34) 1.56—-25 Engine warmed up and Output | Line pressure
stopped, throttle valve fully solenoid
closed, key switch “ON"’
Less than 0.5 Engine warmed up and Output | Line pressure
stopped, throttle valve fully solenoid
opened, key switch ““ON"’
(22) 8—15 Lock-up “ON" Output | Lock-up solenoid
Less than 1.0 Lock-up ““OFF" Output | Lock-up solenoid
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[ _
LINE pnlssunl TES'.‘ 6. Start the engine and allow it to idle un-
til the engine coolant temperature
The line pressure test checks oil pump and reaches 70—80°C (158—176°F).
control valve pressure regulator valve func-
tion. It will also detect oil leakage. 7. H9I:d the brake pedal down as far as it
will go.

Line Pressure Test Procedure

1. Check the level of the engine coolant,
the engine oil, and the automatic trans-
mission fluid.

8. Place the selector in the “D” range.

9. Note the pressure gauge reading with
the engine idling.

Replenish If required. 10. Gradually push the accelerator pedal to
the floor. The throttle valve will fully

2. Set the parking brake. open.

3. Place chocks at the front and rear of Note the pressure gauge reading with

each tire. the accelerator pedal fully depressed.
4. Remove the pressure detection plug at M

the bottom of the converter housing @ easure

(figure 13). e Line Pressure kPa (psi)
5. Set a pressure gauge (1) to the pressure Engine Speed

detection plug hole (figure 14). Range Idling Wide Open Throttle

D2 & 1| 294.2—470.7 784.5—961.1
(42.7—68.3) (113.8—139.4)

R 470.7—715.9 | 1176.8—1471.0
(68.3—103.8) | (170.6—213.3)

11. Release the accelerator pedal.

12. Place the selector in the “N” range.

|

8
0 — . 13. Run the engine at 1,200 rpm for one
'h_)’/ﬁ}f , minute.

This will cool the transmission fluid.

- - 14. Repeat Steps 7—13 for the “2”, “1”, and
Figure 13. Detection Plug Hole “R” ranges.

1 15. Install a new pressure detection plug to
the converter housing.

16. Tighten the pressure detection plug.

)| Tighten
e Detection Plug: 7.3 Nem (5.4 Ib.ft)

1 Pressure Gauge

Figure 14. Setting Pressure Gauge
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Engine and
Transmission | Line Pressure Test Results Probable Trouble Area
Condition
Line pressure is below the |® Worn oil pump
specified limit in all ranges | ® Defective control piston
® Sticking pressure regulator valve, plug, or worn spring
® Fluid leakage from fluid line (Qil strainer — oil pump
— pressure regulator valve)
Line pressure is below the | ® Fluid delivered from the manual valve in a given
specified limit in one or range(s)
more ranges Oil leakage from device(s) related to the given
range(s)
Example:
At Leakage from Low and reverse brake lines
t idle g g : ;
1. “R" and ““1"" range line pressure below the speci-
fied limit
2. All other ranges have normal line pressure
Line pressure is above the |® Poorly adjusted throttle sensor
specified limit in all ranges | ® 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
Fluid pressure at stall is ® Poorly adjusted throttle sensor
the same as fluid pressure | ® Control unit malfunction
at idle ® 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
At stall Fluid pressure at stall is ® Poorly adjusted throttle sensor
higher than at idle, but is | ® Defective control piston
below the specified range | ® 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




STALL TEST

The stall test allows you to check the trans-
mission 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 com-
ponents 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 trans-
mission fluid.

Replenish if required.

4. Start the engine and allow it to idle un-
tii 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.

DIAGNOSIS 7A1-39

7. Place the selector in the “D” range.

8. Gradually push the accelerator pedal to
the floor.

The throttle valve will fully open.

Note the engine speed at which the
tachometer needle stabilizes.

Measure
e Stall speed 1,700 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 in “’D’’ and ‘2"’
ranges exceeds the specified
limit

Slippage in 1st gear

® 2nd and 3rd gear normal

Low oneway clutch slippage

® Slippage in ’D"’ range 1st,

2nd, and 3rd gears

Engine brake functions when
the throttle valve is fully
closed in the “ECONOMY"”’
pattern

Slippage in 2"’ range 1st and
2nd gears

Engine brake functions when
the throttle valve is fully
closed

Forward clutch or forward
oneway clutch slippage

Stall speed in ‘R’ range ex-
ceeds the specified limit

Engine brake does not func-
tion' 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
50 mph (80 km/h)

This condition will cause very
high A/T fluid temperature

Torque converter oneway
clutch seizure

Slippage in ‘D"’ range 3rd
and 4th gears

High clutch slippage

Stall speed within specifications

Slippage in ““D"’ range 2nd
and 4th gears

Brake band slippage

Stall speed below the specified
limit

Poor initial acceleration

Torque converter oneway
clutch slippage




