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ATSG INTRODUCTION v 200

IMPORT COMPUTER CONTROL
"VOLUME II"”"

The continuing purpose of the Import Computer Controls Manual - Volume 11, is to guide the technician to an
understanding of the communication between the computer and the transmission or transaxle. Testing and
diagnosing requires some working knowledge of this communication. In this manual, we attempt to simply
identify and explain the inputs and outputs of the import computers. Attention is given to testing transmission
solenoids, sensors and switches. Many import transmission controls can be checked using scanners and
transmission testers. This manual identifies which transmissions can be diagnosed with the help of such
devices. Includedisalistof transmission trouble codes for most units.

No part of any ATSG publication may be reproduced, stored in any retrieval system or transmitted in any form or
by any means, including but not limited to electronic, mechanical, photocopying, recording or otherwise,
without written permission of Automatic Transmission Service Group. This includes all text illustrations,
tablesand charts.

The information and part numbers contained in this booklet have
been carefully compiled from industry sources known for their
reliability, but ATSG does not guarantee its accuracy.

Copyright © ATSG 2004
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IMPORT COMPUTER CONTROLS MPWA

HONDA ACCORD 1990-1992
PRELUDE 1992

The electronic control system consists of the A/T Control Unit, input sensors, and 4 solenoid valves.
The shifting and lock-up are electronically controlled according to engine and vehicle conditions
for maximum efficiency. The A/T Control unit is located below the dash board on the Accord
models and behind the right kick panel on the 1992 Prelude. The transmission control system for
the 1990-1992 Accord and 1992 Prelude has built in diagnostics that will store trouble codes if
certain malfunctions occur. Input from various sensors located throughout the car determines which
shift control solenoid valve the A/T control unit will operate. The activation of the shift solenoids
and the converter clutch solenoids causes valves in the valve body to operate and shift the transaxle
through the gears and provide converter clutch.

When a problem occurs, it is important to first determine if there is a hydraulic/mechanical problem,
or an electrical problem. This transaxle will start in 4th gear if there is no current supplied to the
shift solenoids. 2nd gear will be available if the shifter is moved to the Ist gear position. If the
problem is electrical, sensors, solenoids, and sometimes wiring will need to be checked. A basic
overview of the location of the electrical components are shown in Figure 1. This will help when it
1s necessary to check a specific sensor or switch.

r LOCKUP CONTROL \

SOLENOID VALVE SPEEDOMETER SENSOR

THROTTLE ANGLE

] / SENSOR

NC SPEED SENSOR TW SENSOR

SHIFT CONTROL
NM SPEED SOLENOID VALVE

SENSOR
A/T CONTROL UNIT 1930-92 ACCORD

A/T CONTROL UNIT 1892 PRELUDE

SHIFT POSIMION
CONSOLE SWITCH

BRAKE LIGHT

SWITCH
W,
Figure 1.
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TROUBLE CODES

When the A/T control unit senses an abnormality in the input or output system, the S indicator light 1990-91, or
D4 indicator light 1992, in the guage assembly will blink. However, when the Service Check Connector (located
to the lower right of the glove compartment)is connected with a jumper wire, The S indicator light or D4 indicator
light will blink the problem code when the ignition switch is turned on.

When the S or D4 light has been reported on, connect the two terminals of the service check connector together.
Then turn on the ignition switch and observe the S indicator light, or the D4 indicator light.

N
( 1992 PRELUDE 1990-92 ACCORD JUMPER WIRE _

PGMRECU  A/TCONTROL
UNIT F

L]2]

-

e
coSHECK WIRE COLOR

° 1990-92 ACCORD
1=ORANGE/RED
2=GREEN/WHITE S INDICATER LIGHT

1992 PRELUDE ACCORD 1990 - 91
1=BROWN, WHITE

2=BLUE,WHITE

MRVICE CHECR

\
\ CONNECTOR (27
7~ \

. y,

Problem codes 1 through 9 are indicated by individual short blinks, problem codes 10 through 15 are indicated by
a series of long and short blinks. One long blink equals 10 short blinks. Add the long and short blinks to determine
the problem code. After determining the problem code, refer to the electrical system Symptom-to-component chart.

4 A

SHORT

j n n ﬂ See Problem CODE 1
___.I_U_.I ] U l I “ l J U [ See Problem CODE 2

LONG SHORT
J/

\—

ACCORD
Some PGM-FI problems will also make the S or D4 indicator light come on. After repairing the PGM-FI system,
disconnect the Back Up fuse (7.5 A) in the under hood relay box for more than 10 seconds to reset the A/T control
unit memory
NOTE: Disconnecting the back up fuse also cancels the radio preset stations and the clock setting.

PRELUDE
Some PGM-FI problems will also make the D4 indicator light come on. After repairing the PGM-FI system,
disconnect the clock radio fuse (10 A) in the under hood fuse/relay box for more than 10 seconds to reset the A/T
contro! unit memory.
NOTE: Disconnecting the clock radio fuse also cancels the radio anti-theft code, presct stations and the clock
settings. Get the customers anti-theft code to reset the radio.

AUTOMATIC TRANSMISSION SERVICE GROUP
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TROUBLE CODES

Number of S/D4| SorD4
indicator light Imlillc:tor
blinks while ght _
Service Check Possible Cause Symptom
Connector is
jumped.
1 Blinks * Disconnected lock-up control * Lock-up clutch does not engage.
solenoid valve A connector * Lock-up clutch does not
» Short or open in lock-up control disengage.
solenoid valve A wire * Unstable idle speed.
* Faulty iock-up control solenoid
valve A
2 Blinks + Disconnected lock-up control » Lock-up clutch does not engage.
solenoid vaive B connector
» Short or open in lock-up control
solenoid valve B wire
* Faulty lock-up control solenoid
valve B
3 Blinks + Disconnected throttie angle sen- | * Lock-up clutch does not engage.
or OFF sor connector
» Short or open in throttle angle
sensor wire
» Faulty throttle angle sensor
4 Blinks + Disconnected sensor connector + Lock-up clutch does not engage.
* Short or open in speed sensor
wire
» Faulty speed sensor
5 Blinks + Short in shift position console + Fails to shift other than 2nd —
switch wire 41th gears.
» Faulty shift position console + Lock-up clutch does not engage.
switch
6 OFF + Disconnected shift position con- + Fails to shift other than 2nd ~—
sole switch connector 4th gears.
» Open in shift position console * Lock-up clutch does not engage.
switch wire » Lock-up clutch engages and
* Faulty shift position console disengages alternately.
switch
7 Blinks + Disconnected shitt control * Fails to shift (between 1st «—
solenoid valve A connector 4th, 2nd «— 4th or 2nd «— 3rd
« Short ¢r opzn in shift control gears only).
solenoid valve A wire « Fails to shift {stuck in 4th gear)
+ Faulty shift control solenoid
valve A
8 Blinks + Disconnected shift control + Fails to shift {stuck in 1st or 4th
solenoid valve B connector gears).
+ Short or open in shift control
solenoid valve 8 wire
+ Faulty shift control solenoid
valve B

AUTOMATIC TRANSMISSION SERVICE GROUP
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TROUBLE CODES

Number ofS/D4
indicator light
blinks while S/D4indicator

Service Check |light Possible Cause Symptom
Connector is
jumped.
9 Blinks « Disconnected NC speed sensor » Lock-up clutch does not engage.
connector

» Short or open in the NC speed
sensar wire
» Faulty NC speed sensor

10 Blinks - Disconnected water temperature | * Lock-up clutch does not engage
sensor connector

« Short or open in the water
temperature sensor wire

* Faulty water temperature sensor

11 OFF » Disconnected ignition coil « Lock-up clutch does not engage
connector
» Short or open in ignition coil
wire
« Faulty ignition coil
14 OFF » Short or open in FAS wire « Transmission jerks hard when
« Trouble in PGM-Fi unit shifting.
15 OFF » Disconnected NM speed sensor - Transmission jerks hard when
' connector shifting.
» Short or open in NM speed sen-
sor wire

+ Faulty NM speed sensor

If the self-diagnosis S/D4 indicator light does not blink, perform an inspection according to the table listed beiow.

Sympton Probable Cause

S/D4 indicator light is on steady, not blinking whenever the ignition is on.

S/D4 indicator light does not come on for 2 seconds after ignition is first

turned on.

No 2-1 shift after releasing the brake at a stop In the D position, or shift lever Check brake light

cannot be moved from the P position with the brake pedal depressed. signal.

Lock-up clutch does not have duty operation (ON-OFF). Check A/C signal
with A/C on.

Lock-up clutch does not engage.

® If 3 customer describes the symptoms for codes 3, 6, or 11, yet the S/D4indicator light is not blinking, it will be
necessary to recreate the symptom by test driving, and then checking the S/D4indicator light with the ignition still ON.

® |t the S/D4 indicator light displays codes other than those listed above or stays lit continuously, the control unit is
faulty.

® Sometimes the S/Ddindicator light and the Check Engine light may come on simultaneously. If so, check the PGM-FI
system according to the number of blinks on the PGM-Fi ECU self-diagnosing indicator, then reset the memory by
removing the Back-Up fuse in the under hood fuse/relay box for more than 10 seconds. Drive the vehicle for several
minutes at speed over 30 mph (50 km/h}, then recheck the lights.

NOTE: Disconnecting the Back up fuse also cancels the radio preset stations and the clock setting. Make note of the
radio presets before removing the fuse so you can reset them.

AUTOMATIC TRANSMISSION SERVICE GROUP
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SOLENOIDS AND SENSORS

The Shift Solenoids are mounted to the outside of the transmission, near the bottom of the bell
housing. Shift Solenoids A and B open when they are energized by the A/T control unit. The order
in which they are energized determines the gear selected. The correct solenoid shift pattern is shown
in Figure 6. The solenoids can be electrically checked with an ohmmeter. With the wire harness to
the shift solenoids disconnected, there should be 12-24 ohms of resistance between each solenoid

wire and ground.

The TCC Solenoids are mounted to the outside of the transmission, close to the top of the bell
housing. See figure 6. They are normally closed and they open when they are energized. The A/T
Control Unit first energizes TCC Solenoid A to partially apply the torque converter clutch, and then
energizes TCC Solenoid B to complete the torque converter clutch application. For testing purposes,
energize both solenoids at the same time. The solenoids can be electrically checked with an
ohmmeter. With the wire hamess to the TCC solenoids disconnected, there should be 12-24 ohms
of resistance between each solenoid wire and ground.

The Mainshaft and Countershaft Speed Sensors are mounted on the transmission. See Figure 6.
Ohms test values are shown below. The NM and NC Speed sensors are checked with the wire

connectors disconnected

( )

VEHICLE SPEED
W=

To rEssErNsn%PucE NC SPEED SENSOR CONNECTOR
WITH KNOWN FR°;°$E;‘S|?3A€“T'?)ST§:'“ZNAL NM SPEED SENSOR CONNECTOR
GOOD UNIT 400 - 600 OHMS 68°F

THROTTLE B FROM TERMINAL TO TERMINAL

PRESSURE

POWER STEERING TCC SOLENOID
SPEED SENSOR &= CONNECTOR
(HYDRAULIC)
TCC
SOLENOIDS
LINE o
PRESSURE
NC SPEED T0
SENSOR COOLER
FROM
1ST CLUTCH COOLER
PRESSURE y
1ST HOLD CLUTCH : =N SOLENOIDS
PRESSURE . U

IDENTIFICATION
TAG

2ND cLuTe
w speco PSSR e
SENSOR 4TH CLUTOH SHIFT_SOLENOID
PRESSURE 3RD_CLUTCH CONNECTOR
PRESSURE
TO ENERGIZE N.C. SHIFT | GEAR |soleNoio|soLenoip
SOLENOIDS A B
APPLY 12 VOLTS 1 12 - 24 OHMS
ON N.C. SHIFT SOLENOID A TO GROUND
ENERGIZE Doty N.C. SHIFT SOLENOID B TO GROUND
N ERaIZE BOTH . 2 oN | oN N.C. TCC SOLENOID A TO GROUND
I 1S veNo! N.C. TCC SOLENOID B TO GROUND
3 ON
a
Figure 2.
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ELECTRICAL SCHEMATICS

The wiring schematics for the Accord are different than for the Prelude. The wiring for the
1990-1992 Accord models is shown in Figures 2 and 3. The wiring for the 1992 Prelude model is

shown in Figures 4 and 5.
( N
1990-91-92 ACCORD

UNDER-HO00D RELAY BOX

BATTERY No.25(20A)
@® r—0a\_O~ WHT/YEL
No.1S(BOA)  No.24(7.54)
e WHT/YEL g
No.18(S0A)
o
< BRAKE IGNITION
- UGHT
BAT-A IGNITION m l' SWITCH con
1G=1 SWTCH % -PGM=F1 ECU V
3
DASH < )
FUSE
No.1 Na.2 1BOX
(10A)  (C (15A)
[ BRAKE LIGHT
BLK /NVEL WHT/YEL GRN /WHT BLU
BLK/YEL BLK/YEL
UGHTING J 4
SWITCH A23 A24 A20 D2 A9
A/T CONTROL UNIT
A8 A10 A19 ISE A21 A17 A15 A13 Al
T T

GRN TEL LT GRN WHT/GRN  GRN/RED  GRN/BLK

YEL I
eo oLk I i; ' WTERLOGK R
1990 PGM-F ECU ) UNIT GRN/YEL
1991 ~ ’__Y_. L LT GRNWHMT
GRN/WHT weerd
/ _.(:)____ GRN/RED

/ GRN
1992 R/ ‘. )
N/BL
D4 DIMMING ARSI NN SR R O
CIRCUIT
GRN/BLU ~
.L__neo/eu( GRN /YEL N
1990
LT GRN/WHT 1991
[}—RED v Io+ Jos ONLY
DASHUGHT W Z
BRIGHTNESS 1 P o M // P .
\
CONTROLLER RN
SHIFT LEVER POSITION -
INDICATOR
SHIFT POSITION
LK CONSOLE
! 8“‘! SWITCH BL!K
G401 G401 0;01
G402 G402
Figure 3.
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ELECTRICAL SCHEMATICS

1990-91-92 ACCORD

PGM~F1 ECU

| | GRN/WHT - JF .
] IINREN
witheo L <
™ =
A/C ‘SPEEDO~ GRN TA 02 VALVE ™
clutcn | weter oy SCS | lIsensor| |sensor| |EACYI |UFy gt"r%gn SENSOR o
RELAY | .speep BLK SENSOR {
SENSOR a = s
BAN/WHT %g %g E:E ﬁg%’ ﬁg
RED/BLU  ORN oD B8 9 3 §F'a ¢ BLK /RED
[ 2
§§ 2 £ RED/BLX  YEL/GRN | BLK/RED
g -
| x
A22 D9 D13D11D18 D16 D6 07 D5 A25 A26
........ . A/T CONTROL UNIT
- D20 N 1 %4 D15 D19 012 A6 A4 A5 A3
: RED * BLU/GAN BLU/YEL ORN/BLU WHT/BLU YEL GRN/BLK BLUVEL

. . LOCK-UP SHIFT o
: I s . NC NM CONTROL CONTR
. . SOLENOID SOLENOID
(@ SWTCH | Sreen 22,‘32%,. VALVE VALVE

SENSOR
. 1 | _@_4
: 9
. 9
. BLK 0
4 . i
: -é— 9 * —
1
1 G402
A3 | AS A9 [a11|a13]ars [ar7 a9 A21]A23[A25 os ] 07| oe o1y [D13]|018[017]018
A4 | AQ { AB |ALO ALB|A20|A22|A24 (A28 02 Dé o012 lDl‘ 018|020
TERMINAL LOCATION T
1990 - 91
Figure 4.
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ELECTRICAL SCHEMATICS

UNDER-HOOD FUSE/RELAY 80X
BATTERY
No.41(15A)
(+) ¢ <O\ O WHT/GRN
| Ne.32{100A) No.43(10A}
O\ Ot WHTIVEL
No.33
ém“ IGNITION COIL
BRAKE LIOHT ;;
SWIHCH
«CLocK
+ STEREO RADIO/
CASSETTE PLAYER
0T\ GNimion HECU
1g-1 J SWITCH
WHTIVEL (¢
INTERLOCK
CONTROL
UNIT
H vl( No.19 : whhoul SRS
(154) No.23 : with SAS
|
BLK/YEL
3 4
A2y A4 A20 Y A
AIT CONTROL UNIT
ALd AS AlY AN A2 AT A5 A1) AN
T ) 1
WHTIGRN
O
L LT GAN g‘gg?&g{"‘ GRNIAED GAN/BLK GRNIYEL
GRN/OAN v UNIT GAN/BLU | LT GRNWNT
O
() P GRAN/WKT
—@- GRN/AED
—@.—J GAN
DIMMING
CANCEL
CIACUIT
[:] GAN/BLY
2 GRNIYEL
1 LT GRN/WHT
N \, . -
( 04
N 0 r
- R z
SHIFT POSITION L
INDICATOR 7 P J"\\\ ' ',,—"6 Q!
’x S btk
SHIFT POSITION
a CONSOLE SWITCH atx
G401 =
G40y y
Figure 5.
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ELECTRICAL SCHEMATICS

1992 PRELUDE

PGM-FI ECV

o ’)-f‘
BLU/WHT T
ESren | iSPEEDoutTeR BLKIRED
RELAY SCS TH ™
. BRNJBLK
LT GRN/BLK ORN | ORN/RED |  sepyice cuEcK THROTTLE  COOLANT
CONNECTOR ANGLE TEMP
SENSOR SENSOR BAN/BLK
AEDIBLY ORN | PNk | BRNIWHT REDIBLK veUloLy
BLK/RED =
G0y
\ Jv
o1 A22 Dy 013 DI 06 07 DS Azs A28
AIT CONTROL UNIT
017 IS DIY D12 AR A kS A3
< > ’F — f r
REOIWHT
WHTIBLK
BLU/GAN BLUIYEL WHT/BLU YEL BLUIYEL
ORN/BLY GRN/BLK GAN/YEL
I v e
LOCKUP CONTROL | SHIFT CONTROL
SOLENOID VALVE | SOLENGID VALVE
NC SPEED SENSOR NN SPEED SENSOR
A o
Ji Il ] |
AdlAs agfare|arafars|air|arefazafazafazs oslo7lpafornfotaiosjorafors
Adlaclasaro Aalazolazzlazalaze]| D2 Dé D12 |D16/D16|D20

A/T Cantrol Unit Teraunal Locations

Figure 6.
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ISUZU ELECTROMATIC
SELF DIAGNOSIS AND CODE RETRIEVAL

1988 VEHICLES: The instrument panel ECONOMY light functions as a pattern monitor lamp during self diagnosis
(See Figure 1). Turn the ignition to the "ON" position (The Economy Switch can be in either the ECONOMY or
NORMAL mode). The pattern monitor lamp will begin to blink rapidly indicating that an electrical problem does
exist. If there were no problems detected, the light will simply come on for two seconds and go out (See Figure 2).

fCondihon Pattern monitor lamp display \

Starter SW. ON

‘
+_ 2sec
r.—.-'

Normal ON '
OFF

I
j 2 sec. 10 flashings at 2Hz (for 8 sec.)

| I

1
Abnormat ON

Figure 2

N

Retrieving Codes: If the pattern monitor lamp (economy indicator light), flashes to indicate that an electrical
problem has been detected, follow the self diagnosis steps in Figure 3 to obtain the code or codes.

Figure 1

. TURN THE IGNITION OFF. N
. PLACE THE SELECTOR LEVER INTO THE "D" POSITION.

. PLACE THE ECONOMY DRIVE SWITCH TO THE "NORMAL" POSITION.

. TURN THE IGNITION SWITCH TO THE "ON" POSITION.

. PLACE THE SELECTOR INTO THE "2" RANGE.

. PLACE THE ECONOMY DRIVE SWITCH TO THE "ECONOMY" POSITION.

. PLACE THE SELECTOR LEVER INTO THE "1" RANGE.

. PLACE THE ECONOMY DRIVE SWITCH TO THE "NORMAL" POSITION.

. DEPRESS THE ACCELERATOR PEDAL TO THE FLOOR AND RELEASE.

/

[

O 00 N N b oA WoN

Figure 3

AUTOMATIC TRANSMISSION SERVICE GROUP
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CODE RETRIEVAL CONTINUED

After performing the "Self Diagnostic Input Steps", the indicator light will flash for 2 seconds as a bulb
check. The light will then begin to blink indicating the status of each component by the time difference in
the light blinking "ON" and "OFF" . In other words, the first blink after the 2 second flash is a check on the
Vehicle Speed Sensor on the transmission. If there was a problem detected here, the light would stay lit for
6/10 of a second. If no problem was detected, the light would have stayed lit for only 1/10 of a second. The
illustration shown in Figure 4 shows an example of "Shift Solenoid A" as being a problem. The 4th
blinking light is a check the Shift Solenoid A circuit and since a problem was detected here, the 4th
blinking light stayed lit longer than the rest.

( INDICATOR LIGHT FLASHING ORDER \

(Ex. When shitt solenoid A is abnormai}
Shift solenod B- 5 8 -Overrun clutch solenoid
. 7 - Lockup soanad
Theottle sensor - 3 8 - ATF 36N30
Vehicle speed sensor-2 Details
(Instalied on the meter) ~ 2 9 -Engine revolution sensor, oN
Vehicle speed sensor-t __ ~Li o
(instailed on the AM 1 10-Line pressure solenaid r . r F
ON----
OFF — Repeat
ON---
OFF l Self diagnosis starting signal
OFF—J S
01sec. || 09sec. | 0.6 sec. , lo.4 sec
T
Normal pattern Abnormal pattern
\ display display J

Figure 4

There are a total of 10 flashes with each flash representing a specific circuit. Refer to Figure 5 below for
the flashing order and probable trouble.

/ Probable Trouble \

0. Component

-

Vehicle speed sensor-1 | Sensor installed to the A/T open circuit

Vehicle speed sensor-2 | Sensor installed to the meter open circuit

Throttle sensor Open or short circuit
Shift solenoid A
Shift solenoid B
Overrun clutch solenoid

Open or short circuit

Lock-up solenoid
ATF thermosensor ATF thermosensor or battery power source open circuit

Olo|vN]jJojolilsajwiN

Engine-revolution sensor | Open circuit

Line pressure solenoid | Open or short circuit

—
(=]

Figure 5

AUTOMATIC TRANSMISSION SERVICE GROUP
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CODE RETRIEVAL CONTINUED

1989 and 1990 vehicles: The 1989 vehicles inform and provide codes in the same manner as the 1988
vehicles. The only difference is in the operation of the Economy Drive Indicator Display. On 1988 vehicles
if a code is present, when the key is turned to the "ON" position, the ECONOMY light will have a
continuous flash irregardless of whether the button is in the ECONOMY MODE or NORMAL MODE. If
no codes are present the light will come ON for two seconds and go out irregardless of what position the
switch is in. On 1989 and 1990 vehicles, if NO codes are present and the switch is in the NORMAL
MODE, the ECONOMY will come on for two seconds and go out. If the switch is placed in the
ECONOMY MODE and NO codes is present, the ECONOMY light will come on and stay on. If codes
ARE present, the ECONOMY light will have a continuous flash irregardless of what position the
ECONOMY switch is in (Refer to Figure 6 Below). The Code retrieval method is the same as 1988
vehicles. Refer to figures 3, 4 and 5 to obtain and determine codes.

a )

Condition Economy drive indicator display
a1 Key SW. ON
s 2 sec.

Normal ON

OFF —!

#2 | Key SW. ON

Normal | ON J
OFF

b} Key swl ON

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

' I i
OFF

Figure 6

1991 to 1993 vehicles: The "Economy Drive Indicator Light" serves as a "Pattern Monitor Lamp" during
self diagnosis as explained and shown in Figure 1. The "Economy Light" will blink a steady pattern when
the ignition switch is turned to the "ON" position and an electrical problem has been detected as explained
and shown in Figure 6.

Retrieving Codes: The trouble codes stored in the computers memory can be retrieved by jumping two leads
in a diagnostic connector. 1991 vehicles have this diagnostic connector located behind the glove box as
shown in Figure 7. 1992 and 1993 vehicles have this connector located under the brake and clutch fluid tank
as shown in Figure 8. This connector is white in color and has a yellow wire with a black tracer and a solid
black wire in the connector. When these two leads are connected together, the ECONOMY light will flash a.
TWO DIGIT code and repeat the code three times (See Figure 9). If there is more than 1 code stored in the
computers memory, the lowest code number will be displayed first. Each code is displayed 3 times in a row
before the next code comes up. Refer to Figure 10 for the list of TWO DIGIT codes for 1991 to 1993

vehicles.
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= Ve
T

L SR

RANSMISSION

CONTROL UNIT (TCU)/

DIAGNOSTIC
CONNECTOR

~

Figure 7

1991 Diagnostic connector location

Figure 8
1992 and 1993 Diagnostic
connector location

-~

~

Self diagnosis start
1
| 10 20 1 2

ON | 20 30 10
|

OFF
oy bt e
" 32 04 04 04 04 04 32 04

\ 04 04 12 04 (sec.)/
Figure 9

Trouble Code "32"

CODE No. DIAGNOSIS ITEM DIAGNOSED CONTENT
1 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

Figure 10
Trouble Code Chart for 1991-1993 Vehicles

AUTOMATIC TRANSMISSION SERVICE GROUP
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ERASING CODES

To erase codes, simply remove the Number 11 fuse (See Figure 11) or disconnect the positive battery cable
for approximately 10 seconds. The fuse box is located under the glove box.

Figure 11

ELECTRICAL COMPONENT CHECK
IDLE SWITCH

Figure 12

The IDLE SWITCH is attached to the injection pump and has a three bolt cover on it to protect it from dust
(See Figure 12). Pin 14 at the computer sends battery voltage to both the THROTTLE SWITCH and the
IDLE SWITCH. The IDLE SWITCH is a normally closed switch and when the switch is closed, it
completes a ground circuit to pin 4 at the computer. To check the IDLE SWITCH for proper operation,
remove the 3 bolt cover and unplug the two wire connector going to the switch and cross the connector on

the switch side with an ohm meter.

AUTOMATIC TRANSMISSION SERVICE GROUP
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When the Control Lever Cam is .004" from the Idle Set Bolt, the switch should show continuity. When
the Control Lever Cam is .010" from the Idle Set Switch, the switch should read open (See Figure 13).
Adjust or replace switch if necessary.

/ o e \

FULL
CONTROL IDLE CAM

= — e

IDLE SET BOLT «* y

5 .

&) \ MEASURE DISTANCE BETWEEN CAM AND BOLT HEy
n

©

> Figure 13

C

©

=

G KICKDOWN SWITCH

O

=

o The Kickdown Switch is a normally open switch and closes when the accelerator pedal is depressed

approximately 1.38 ". A clicking sound can be heard if the switch is operating. The Kickdown
switch can be checked with an ohm meter by placing the positive lead to the blade of the switch and
the negative lead to a ground. With the accelerator pedal released, the switch should read open. With
the accelerator pedal depressed approximately 1.38" of travel, the switch should read closed (See

Figure 14).
\mll r -.4’__..\;_ eppnen
--,--T"----url
| - ey
OFF
k ON J

Figure 14
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THROTTLE POSITION SWITCH AND SENSOR

The Throttle Position Sensor and Throttle Position Switch is located in one assembly (See Figure 15). The
Throttle Position Switch is a normally open switch and closes when the accelerator pedal has reached a full
throttle position. To check the switch, unplug the connector and cross the two pins on the switch side of the
connector with an ohm meter. The switch should read open and close when the accelerator pedal has
reached wide open throttle.

The throttle position sensor is fed with 5 volts from pin #10 at the computer. The sensor then sends voltage
that is proportional to throttle opening back to the computer at pin #11. When the throttle is closed,
approximately .5 volts is sent to the computer. As the throttle opens, the voltage increases in proportion to
throttle opening. When wide open throttle has been reached, approximately 4.5 volts is sent to the computer.

4 M\

>

THROTTLE POSITION

R E— ol Me—  swicH
CONNECTOR
THROTTLE
POSITION SENSOR
o CONNECTOR

ADJUSTMENT SLOTS. ROTATE CLOCKWISE
O MAKES FOR LATER SHIFTS AND COUNTER
CLOCKWISE FOR EARLIER SHIFTS.

Figure 15

Figure 16 is a view of the pins in the TPS. The top pin is where the TPS receives the 5 volts sent by the
computer. The bottom pin is a ground going to pin #15 at the computer. The middle pin is used by the
sensor (o send voltage proportional to throttle opening back to the computer. To check the TPS, keep the
wires connected to the sensor. Turn the ignition ON and have the engine OFF. Carefully back probe the
middle wire with the positive lead of a volt meter and place the negative lead to a ground. At closed
throttle, the meter should read approximately .5 volts. As the throttle is opened, the voltage should rise
smoothly to 4.5 volts when wide open throttle is reached.

4 )

- 5 VOLT IN

— VOLTAGE OUT

— GROUND

Figure 16
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INHIBITOR SWITCH AND SOLENOIDS

Both the Inhibitor Switch and the Transmissions internal Solenoids can be checked for proper resistance
through the external Harness connector as shown in Figure 17. The Inhibitor Switch Connectors are BLACK in
color and the Solenoid Connector is BROWN in color.

/ INHIBITOR SWITCH CONNECTORS (BLACK) \

SOLENOID
CONNECTOR

Figure 17

ProCarManuals.com

INHIBITOR SWITCH

To check the Inhibitor Switch, simply check for continuity through out the different shift lever positions as
shown in Figure 18.

4 1 )

=,

i
o
ole
Ola

(1]2]3]a

- INIDO|Z|3T]D

olololo
O

_O

Figure 18
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If the Inhibitor Switch Check reveals that the switch is out of range, adjust the switch by placing the
selector lever in neutral. Align the switch by inserting a .15 inch diameter pin through the select lever and
the inhibitor switch alignment hole as shown in Figure 19. Check the switch again using figure 18. If the
switch fails the test after adjustment, replace the switch.

NSERT PIN

Figure 19

SOLENOID CHECK

Using an ohm meter, measure the resistance between the following connector terminals and ground as
shown in Figure 20. Refer to Figure 21 for the proper values. Always keep in mind that you are only
checking the solenoids for proper resistance, this test will not reveal solenoids that have a mechanical
failure. If the unit had excessive metal damage or overheating, the solenoids should be replaced.

4 =)

Brown Connector (in transmission) 2:::::;
Connector (C) . Red
Transmission case 4 Shift
ﬁ- 2313 3 ;olonold Upper
\5[{6]|7 .'Z' valve
SRR vellow Shift body

solenoid | { side

A
Green 2 Overrun
clutch

—/ Gray 3 | sotenold /
Connector assembly : Blue Coorun
X 5 | solenoid WLOWOY
valve
6 wnite ATF body

-

thermo side
Black sensor |~ /
Figure 20
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Terminal{ Resistance
Solenoid No. @
Shift solenoid B 1 | wrasl
Shift solenoid A 2 20~40
Overrun clutch solenoid| 3 ﬁ 2 3 4
Line pressure solenoid 4 25~5.0 5 6 7
Lockup solenoid 5 10~20
2,500 approx.
t ° [ ]
ATF thermosensor | 6~7 (at 20°C/B8°F)
300 approx.
(at 80°C/176°F)
GEAR SOLENOID A | SOLENOID B| LOCK-UP OVERRUN PRESSURE
SOLENOID SOLENOID SOLENOID
1st ON ON OFF ACTIVATES PULSE
VARIOUS | CONTROLLED
2nd OFF ON OFF THRROTTLE BY
3rd OFF OFF OFF OPENINGS | COMPUTER
4th ON OFF ON OFF
Figure 21
VEHICLE SPEED SENSORS

The illustration shown in Figure 22 is the Vehicle Speed Sensor #1. This sensor should measure 504 to
616 OHMS. Figure 23 shows the vehicle Speed Sensor #2 built into the speedometer head. This sensor
can be checked by going to the Transmission Control Module (TCM) by placing the positive lead of an
ohm meter to pin cavity 24 and the negative lead to a ground. Disconnect the speedo cable by the
transmission and turn the cable by hand. If the ohm meter deflects repeatedly from open to close, the

sensor is good.

-

~

J

Attraction of reed

n

Repulsion of reed

221232425

3031|3233

_J

Figure 22
VEHICLE SPEED SENSOR #1
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ENGINE REVOLUTION SENSOR

The Engine Revolution Sensor location is shown in Figure 24 below. This sensor should measure 2100 to 2500

ohms a approximately 77 F.

\

Figure 24

DROPPING RESISTOR

The dropping resistor is in a parallel circuit to the pressure control solenoid. Its purpose is to modify line pressure
in relationship to engine temperature. This resistor can be checked with an OHM meter and should measure 11 to

15 ohms resistance. Refer to figure 25 for the location of the dropping resistor.

.

g ‘ PR 93
ﬁ YY)
X /r) > Dropping

é( 3 <H ¥ Resistor

Figure 25
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TRANSMISSION CONTROL UNIT PIN LAYOUT AND CHECKS

~
{20 pin) (16 pin)
112{3|4|5|6|7 9 {10]]21|22|23|24|25|26 28
11112114 [15 |16 [17[><]19|20]|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
11. 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
_J
Figure 26

Figure 26 is a view of the harness connector going into the Transmission Control Unit (TCU) from the wire
side of the coonector Figure 27 shows the proper method in doing circuit checks at the TCU. Refer to the
following pages for individual circuit checks and specifications.

CORRECT

INCORRECT

~

Figure 27
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CIRCUIT DIAGRAM
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ISUZU TROOPER & RODEO 4L.30-E

The V6 Isuzu Trooper and Rodeo use an electronically controlled overdrive transmission with five
solenoids to control shifting, torque converter clutch, and oil pressure. This transmission has an
overdrive section on the front with a separate oil pan. The rear section of the transmission is similar
to the THM 180 except for the electronic controls on the valve body. The TCM (Transmission
Control Module) is the computer that exclusively controls transmission functions. Engine electrical
functions are controlled by a separate computer. If the power to the TCM or to the transmission is
lost, the transmission will fail-safe to 4th gear when it is placed in the "D" position.

Fail-Safe Mode occurs as a result of system failure or faults detected by the TCM which could affect
safety or damage the transmission. All grounds to the solenoids are canceled and the "Check Trans"
light on the dash board flashes when this occurs. Without current to the solenoids, the transmission
will start in 4th gear when the shift lever is placed in "D" or "3". In manual "2", 3rd gear is available,
and in manual "1", 1st gear is available. Shifts will also be much firmer due to the lack of voltage
to the force motor.

The shifting solenoids and the band apply solenoid are on the valve body in the main case. The
"Force Motor" (pressure control solenoid) and the TCC solenoid is on the valve body in the overdrive
section. The solenoid locations are shown in Figure 1. Electrical operation and check procedures
will be explained further in this chapter.

4 )
23 12 / 3-4
SHIFT SHIFT
SOLENOID SOLENOID
BAND FORCE
APPLY (. - MOTOR
SOLENOID ‘
> P g 1aC : CONVERTER
. w [ CLUTCH
SOLENOID
\ Y,

Figure 1.
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TRANSMISSION CONTROLS

The TCM (Transmission Control Module) gathers input information from various sensors and
switches in the vehicle and, then according to a programmed strategy, outputs voltage signals to the
lamps and solenoids to control shifting and feel. The input signals that the TCM uses are briefly
described in Figure 2, and the output signals that come out of the TCM are briefly described in

Figure 3.
( INPUT SIGNAL )
Parts Function
Speed sensor Sensas rotation of output shaft and feeds the data to TCM
(fixed to T/M)
Throttle Senses the extent of throttle valve opning and the speed of the throttle
position sensor valve lever motion to open the valve and feeds the data to TCM (fed to
(fixed to engine) ECM also)
Brake SW Senses whether the driver has pressed the brake pedal or not and feeds
{fixed to brake pedal) the information to TCM.
Kick-down SW (fixed to Senses whether the driver has pushed the accelerator pedal fully or not
accelerator pedal) and feeds the information to TCM.
Mode SW (fixed to T/M) | Senses the select lever position and the information to TCM.
Power drive SW Senses whether the driver has selected the power mode or economy
{fixed to center consol) mode and feeds the information to TCM.
Sump temp. Senses the T/M oil temperature and feeds the data to TCM.
senser
Coolant temp. Senses the engine cooling water temperature and feeds the data to TCM
Sw {feeds the signal from ECM)
Engine speed signal Feeds the signals monitoring engine speed to TCM from IGN module
(fed to ECM also)
Air conditioner Senses whether the air conditioner has been switched on or not and feed
information the information to TCM
Selif diagnostic input By monitoring the GND, the location of failure is shown on the T/M
monitor lamp(*CHECK TRANS") by flashing the code number
Barometer sensor {option)| Senses the altitude and feeds the data to TCM
Winter switch Senses whether the driver has selected the winter mode, and feeds the
\ {fixed to center co_nsol) information to_ TCM _ _ _ __ L -
Figure 2.
[ OUTPUT SIGNAL h
Shift solenoid Selects shift point and gear position suited to the vehicle running condi-
S | 1-2/3-4 2-3 tion on the basis of TCM output
O [Band apply solenoid| Controls oil flow suited to the vehicle running condition on the basis of
L TCM output
: TCC solenoid Controls clutch engagement/disengagement suited to the vehicle running
o condition on the basis of TCM output
| | Force motor Adjusts the oil pump delivery pressure to line pressure suited to the
D | (Pressure regulator | vehicle running condition on the basis TCM output
valve)
Power drive mode lamp Informs the driver whether the vehicle is in the power mode or not
Winter drive mode lamp Informs the driver whether the vehicle is in the winter mode or not
T/M monitor lamp Informs the driver of failure in the system. It also displays the self diagno-
(“CHECK TRANS") sis code
Diagnostic 1 connector When connected with TECH 1 or tester, can communicate the data for
{ function check, etc. J

Figure 3.
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TROUBLE DIAGNOSIS

The TCM has a built in diagnostic system that will store trouble codes in the event of a malfunction.
Trouble codes that have been stored or are now current can be retrieved by a Tech I scanner or by
jumping the correct pins at the diagnostic connector. For 1990 and 1991 models, jump across the
white two wire connector located under the dash on the left side using a jumper wire. See inset
box in Figure 4. On 1992 and later models jump the outer pins of the three wire connector behind
the center console with a jumper wire. See Figure 4. Turn on the ignition. and watch the "Check
Trans" light for flashes. Codes and flashing light interpretation is found on the next page.

@ X19 (To inst. cable 1
ha
e ,,,r:”" TCM and ECM cable harness
aclia il ohreafss i "1] Room lamp and 4 speaker cable harness
e [126] 50 Jros] a8 Jenfrar[ 150
X18 (To comb. cable
f 2 fne[m in 57 ] 58 Jimfass )((120 inst. cable ° harness) Diode (Installed on back
mafncom]zn] wcfwcne | ssfsnf harness.) lnlalw ol el e side of the glove box)
\ w222 [ es| 73} 27 | s ]rssf &0 "
i i
- l'l'
‘)—‘ [ "."
f] T =} 0
R'82-up Q
Jump Outer, X8 (To EC_M) K
Hns Al [A2 [NCIAATAS “!NC AR (A9 |AI1QIA1T|AT1Z -
(21 [02]03[nc]os nc[e7 [ma{Bonc] nenc]
Starter SW. To ECM X9 (To ECM)
(R) N 3 B8 NCT 10| C1Y 1 14| NC |CV
ot le KICK DOWN SW. [lorto ot ool e as e* e e Lo e o Joein e
15 —.’ﬂ A sb
6 [14Ng X22 8
{(STIIG)
5105
8 GR p W
ogram .
DIAGNOSTIC 1 ¢ 31 connactor
CONNECTOR : I 2INg (Power-Winter)
(WHITE) RG VGve (BLACK)
PW OB GYR
a2
]
16 [13]12[11]10]7
) 5 LB Ty AL AB S5
X3 (BLACK}
DIAGNOSTIC 2 (DG) X21
CONNECTOR
49]5%0 (WHITE) ofz]ajay
él Y8 B \!90_!91 GyR{3|1]G
’ Jump Connector Foot Brake SW.
ct
X92 TCM CONNECTOR Connector
RahoWk0[a 14243 4446146/ 7[48496061/5253[54155 X20
2021122123 ,24125)26}27[28[2930]3132{33}34l35{36[37_
(172[3]4]56]7]8] 81001121 3j1afshei 7f18)sg —
\_ PG Y PW Y,
Figure 4.
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TROUBLE CODES

Trouble codes are displayed at the "Check Trans" light in the same manner as in most General
Motors vehicles. All codes are two digit codes. The first set of flashes is the first digit of the code.
It is followed by a pause and then the second set of flashes which is the second digit of the code.
Then there is a long pause and the code is repeated. All codes are flashed three times before the
next code is flashed. After all stored codes are flashed, the sequence starts over again until the jumper

leads are disconnected. A list of trouble codes for the transmission are shown in Figures 5 and 6.

Note: If the engine is not running when checking for trouble codes, a code 12 will flash first which
means that the distributer isn’t turning. This is normal.

-

Trouble Information Sensor Trouble Code Storage when ...
Code Cause of Fault
17 SOLENOID 1-2/3-4 @ With ignition ON the fautt is not recognised.
VOLTAGE LOW -nmtuwmrmmmmwdﬁm
be gnised on of the id vaive.
® The Emergency Program is activated on Fault Recognition.
21 THROTTLE POSIT. @ The control unit hes a reading of > 4.9V,
SENSOR VOLTAGE omhmo«mmbmw
HKaH ® The feuk le alter g the engine.
® The Emergency Program ls wﬂv‘d on Fault Ncwmmu\
2 THROTTLE POSIT. ® The control unit has & reading of < 60 mV.
SENSOR VOLTAGE ® With ignitian ON the fault is not recogniesd.
Low © The fauk is immaediately recognised after starting the engine.
@ The Emergency Program ia activated on Fauk Recognition.
23 ENGINE COOLANT @ Engine warm,
SWITCH ® Engine speed > 500 rpm, after 20 min. the TCM reads high voltage.
® TCC opration sllowed.
28 SOLENOID 1-2/3-4 ® With ignition ON and sfter stasting the engine, the
VOLTAGE HIGH fautt is immaedistely recognised.
® The Emergency Program s activated on Feult Recognition.
26 SOLENOID 2-3 ® With ignition ON and after starting the engine, the
VOLTAGE LOW fault is immediately recognised.
@ The Emergency Program ls sctivated on Fault Recognition.
Troubie Information Sensor Trouble Cods Storage when ...
Code Cause of Fault
_ ® With ignition ON the fault is not recognised
» %E:géDHZ'G: © N the fault sppears after stariing the engine, this can at first
be recognised on actuation of the solencid vaive.
® The Emergoncy Program is activated on Fault Recogniion.
29 TCC SOLENOID ® With ignition ON the fault is not recognised.
VOLTAGE LOW @ If the fault appesrs omr starting the ondno this is first
on of the valve.
® The Emomoney Program is not activated, desplte the
blink of the “Check trans.” warning light.
N NO TRANSMISSION ® With ignition ON the fault is not
INPUT RPM ol'thuﬂwlﬂuMﬂaﬂnnﬂdm it is fiest
SIGNAL recognieed with & speed > 30 km/h: 18 mph and » throttle velve position
> 12%
® The Emergency Program is activated on Fault Recognition.
32 PRESS. REGULATOR © With ignition ON the fault ls immedistely recognised.
SOLENOID VOLTAGE ® The fault appears after starting the engine, it is first
Low recognissd,
® The Emergency Program is d on Fault grith
33 PRESS. REGULATOR ® With ignition ON the fault is immediately recognised.

~N
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TROUBLE CODES CONTINUED

Trouble Code Storage when ...

Trouble Information Seneor
Code Cause of Fault
34 BAND APPLY ® With ignition ON and after starting the engine, the fault
SOLENOID VOIL.TAGE is Immediatsly recognised.
HIGH ® The Emergency Program is activated on Fault Recogniti
35 BAND APPLY @ With ignition ON the fauit is immediately recognised.
SOLENOID VOLTAGE @ If the fault appears after starting the angine, this can st firat
Low be o on of the id valve.
® The Emergency Program is activaled on Fault Recognition.
k J TCC SOLENOID ® With ignition ON the fault ia immediately recognised.
VOLTAGE HIGH @ |f the fault appewrs after starting the engine, it will only
be recogrised if the converter clutch is not actuated.
® The Emergency Program is not activated on Fault R
» NO TRANSMISSION ® The fault can be recognised st an engine speed > 3000 rpm
OUTPUT RPM in selector lever positions "1°, *2°, "3" and "D".
SIGNAL ® The Emergency Program is activated on Fault Recognition.
4t GEAR ERROR ® The fault is gnised when the ionship
HYDRAULIC FAULT engine speed and output speed is outside & certain tolerance range.
® The Emergency Program is activated on Fauk Recognition.
Q GROUND CONTROL @ With ignition ON the fault is immediately recognised.
RELAY CIRCUIT ® N the faull appears alter starting the engine, it is not recognised.
& The Emergency Program is activaled on Fault F gniti
Troubls Information Sensor Trouble Code Storage when ...
Code Cause of Fault
4 DOWN SHIFT FAULT ® The fault is recognized If, when down-shifting, the
engine speed rises above a certain value.
® The Emergency Program is activated on Fault F ar
48 BATTERY ® With ignition ON and after starting the engine, the fault
VOLTAGE LOW Is Immediately recognised, if the battery voltage falls below a value of 8.0 V.
© The Emergency Program |s activated on Fault Recognition.
48 BATTERY ® With ignition ON and after starting the engine, the fault
VOLTAGE HIGH is immediately recognised, ¥ the battery voitage rises above a valus of 16.0 V.
[ REPLACE ® With igniion ON and sfter starting the engine, the fault is recognised after 3 min,
TCM ® The Emargency Program is activated on Fault Recognition.
&8 SELECTOR SWITCH ® in selector lever position “R" & fault is recognised
WRONG SIGNAL A & speed v> 100 km/h:62 mph of an outpul spsed n > 3200 /pm.
® In selector lever positions "N° and "P” a fauk is recognised
with a throttie valve aperture TV > 20 % and an engine speed n < 3000 rpm.
® On Fault Recognition, the fault is stored and
the Emergency Program is nol aclivated.
65 AT Ol TEMPERAT. © With ignition ON the feuh is not recognised.
SENSOR VOLTAGE @ N the fault appears after starting the sngine, it is
HIGH recognised after a lime-span of t > 20 sec.
©® The “Winter Program” can not be activated.
® On Fault Recognition, the faull ts stored and the
Emergency Program is not activated.
Trouble information Sensor Trouble Code Storage when ...
Code Cause of Fault
68 AT OIL TEMPERAT. ® With ignkion ON the {auh ls not recognised.
SENSOR VOLTAGE © If the fault appears after stariing the engine, R ls
LOW recognised afier a ime-epan of t > 20 sec.
@ The band apply solenold is turned OFF.
® On Fault Recognition the lauk is stored and the
Emergency Program s not activaled.
77 KICKDOWN SWITCH ® With ignition ON the fault is not recognised.

VOLTAGE LOW

@ it the foukt appears after staring the angine, K is
o ¥ the kickdown k . with a throte veive

aperture TV < 70 %.
o The function can not be
© On Fault Recognition the fault is stored and the
Emergency Progrem is notl activeted,

e armed

Figure 6.
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TRANSMISSION INPUTS

The Mode Switch (Inhibitor Switch) is mounted to the left side of the main case at the shift lever
shaft. It acts as a neutral safety switch and it also tells the TCM the shift lever position. Seven types
of positions can be selected according to 5 signals from the Mode Switch. Battery voltage is directed
through the Mode Switch (Inhibitor Switch) to the TCM or back-up lamp, and a ground is provided
to close the neutral start relay. With the switch disconnected, check for continuity as shown below
in Figure 9, and when connected, for voltage at terminal D.

( )
BATT. + MODE SWITCH
(INHIBITOR SWITCH)
pfalsfclcefH]F
ey {15) n x31 n."’;ﬁ_ £ XY g XA KL _ BACK UP
PplO®]|® ojeje or & . LAMP)‘(123
rRle|e]e 0 e .
T, 3
NOEQEQQQ0 L T
Dle® ole L MG « v r _«:—B
33
:2‘3 : : [ : o ECM (B0} 48 ’g”‘ P - Tcm
w aw =
—2t
1] sje ___SI}W' ws (200 en & : DIC{B]A
10A
TERMINAL D = 12 VOLTS o (e EJFIGIH
TERMINAL E = GROUND INHIBITOR SWITCH
CONNECTOR (BLACK)
Figure 9.

The Oil Temperature Sensor is in the wire hamness in the overdrive section of the transmission. It
sends a signal to the TCM based on resistance. At 176° F., there is approximately 1.02 volts across
terminal C and D with the ignition on and the wire connector connected. If the temperature exceeds
284° F, the resistance across the sensor signal the TCM to dis-able the "Winter Mode".

The Winter Switch on the dash board is normally closed. When it is pushed, it opens and signals
the TCM to turn on the winter light on the dash and allow 3rd gear starts in "D" range only. This
feature is for low traction conditions, and is cancelled automatically by the TCM if the vehicle
exceeds 19 mph for more than one second, or the gear shift is moved to "3", 2", or "1".

The PWR/ECO Switch is on the dash and it changes the shift pattern from normal, in the economy
mode, to higher speed shifts in the power mode. This switch does not operate when the Winter

Switch is on.

The Coolant Temperature Sensor sends its signal to the TCM through the ECM first. The coolant
temperature signal sent to the TCM is figured into the strategy for TCC and overdrive. The variable
resistance signal can be checked at the coolant temperature sensor. See Figure 10.

[ N
Coolant temperature Normal resistance
°C{°F) KQ
Intake -10 (14) 7 —12
manifold \ q 10 (50) 3_5
20 (68) 2—-3
e 50 (122) 07 —1
¢ postuioting 80(176)  (warmed) 02 —04 )
Figure 10.
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TRANSMISSION INPUTS

The Throttle Position Sensor is mounted to the throttle body on the motor. It receives a 5 volt
referece signal from the ECM and sends a reurn voltage back to the ECm and TCM that is
proportional to throttle openning. It can easliy be cheched with a voltmeter at throttle body. With
the ignition on, the signal return voltage should be .5 to .9 volt. As the throttle is opened,the voltage
should increase smoothly to about 4.5 volts at wide open throttle. See Figure 7 for throttle position
sensor pin identification.

4 N
FRONT VIEW TO TCM TOTCM —ECM__
OF CONNECTOR PIN 16 PIN 6
\ 4528k —{ D2
I .J‘ [ L crouno
IDLE —» A ((® : -
s ll® E Ll 417 BLUMED —] €13 | TPS SIGNAL
WO TP ® ' 416 GRN/YEL —1 €14 | 5V REFERENCE
THROTTLE TO0 TCM
\ POSITION SENSOR PIN 24 y
Figure 7.

The Speed Sensor is mounted to the transmission extension housing. It is an AC voltage generator
that sends a signal to the TCM. The TCM converts the voltage frequency into a usable speed signal.
It is best checked with an ohmmeter at the transmission. With the wire connector disconnected,
check across the two pins on top of the speed sensor. See Figure 8. The correct reading should be
about 3000 ohms at room temperature. Also check to make sure that there is no continuity at all
between either pin of the speed sensor and ground.

( N

. J

Figure 8.
The Kickdown Switch is connected to the accelerator pedal. It is normally open and it should close
to ground when the accelerator pedal is fully deppressed. Check it with an ohmmeter.
AUTOMATIC TRANSMISSION SERVICE GROUP
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TCU WIRE SCHEMATIC

The Transmission Control Unit (TCU) is seperate from the Engine Control Unit (ECU), but it
shares some of the same vehicle information. When checking individual circuits, it is important to
correctly identify exact pin location. The wire shematic shown in Figure 11 is for general circuit
identification only. Specific pin locations for solenoids, and other sensors are shown in the sections
of this chapter that explain those sensors. Pin numbers for the TCM connector can be identified in

ProCarManuals.com

Figure 4 of this chapter.
( )
:’ ----- Ye
E ~ ! STARTER INHIBITION
| f
POWER SUPPLY + -\ ' —0001 BACK LIGHTS
1 d
CONTINUOUS SUPPLY + —(\,-_..—_1‘r P P : [:\_"T—+
a
AIR CONDITIONER INFORMATION — v am—]212837 19 3653] o' N 1!
+ 11 MODE
b i SWITCH
ENGINE COOLANT TEMP. INFO. i '
FROM PIN A7 ECM =% 08 "'*.—‘\'— !
- |TRANSMESSION [ t----- -4
THROTTLE POSITION SENSOR WIPER—o— & (4120 |
—}—— 16 14 | e OUTPUT SPEED SENSOR
18 |- ——4
.[_ 8
~a—1 53(+)
ANALOG BAROMETER SENSOR =1 50
17
1 P ] MAIN CASE
AIR COND. CUT OFF RELAY £-0000—=— 1 1 000 |
{NOT USED) 43 [om | SHIFT SOL. 2-3 (ON/OFF)
c |
A5 5 2o " o ||
48 ee—i—0000—{ | SHIFT SOL. 1-2/3-4 (ON/OFF)
KICK DOWN SWITCH — ] 15 b "
POWER DRIVE MODE LAMP —000—a—f 7 45 (#0000 | BaND APPLY SOLENOID
CONTROL
WINTER MODE LAMP +000—e— 10
- rb ------ 1 ADAPTOR CASE
————— 34 t ]
POWER/ECO. PUSH BUTTON r wlt 000 | FORCE MOTOR
— ie ]
WINTER PUSH BUTTON [~ —® 4 .-—ﬁ:]' |
c
22 |a—i—XxX ! OIL TEMPERATURE SENSOR
MODULE l !
17
DIAGNOSTIC INIT. INPUT —_— 12 r s i
8 ’1_43000_l | TCC SOLENOID (ON/OFF)
DIAGNOSTIC FLASH CODE b J
8 LIGHT T_ooo - 29
DIAGNOSTIC SERIAL IN/OUT —  —aw—7 13 39 |t——— BRAKE SWITCH
+ (NORMALLY CLDSED)
\_ _J
Figure 11.
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SHIFT CONTROL

The Shift Pattern is controlled electronically with 2 shift solenoids that are located on the mian
case valve body. They receive a 12 volt signal and ground from the TCM. The shifting speeds will
vary as the TCM interprets numerous electronic signals from the various input sensors. the 2 shift
solenoids are the 1-2/3-4 shift solenoid and the 2-3 shift solenoid. The correct operational chart for
these solenoids is found in Figure 13.

ProCarManuals.com

é VIEW LOOKING INTO )
CASE CONNECTOR
GEAR 12/34 2-3 52
SOLENOID| SHIFT SOLENOID | SHIFT SOLENOID AlB
1ST GEAR OFF ON D|cC
2ND GEAR ON ON
(C) 12 VOLTS FROM TCM
3RD GEAR ON OFF (A) GROUND TO 2-3 SOL.
FROM TCM
4TH GEAR OFF OFF (D) GROUND TO 1-2/3-4 SOL.
\ FROM TCM y
Figure 13.

TRANSMISSION SOLENOIDS

The Force Motor (Pressure Control Solenoid) is located in the overdrive section of the transmis-
sion. It is the "large" solenoid on the passenger side, front of the overdrive section. It recieves a
pulse width modulated signal from the TCM. Based primarily on the TPS and Speed Sensor, the
TCM varies the signal to the Force Motor. This regulates throttle boost oil to the pressure regulator
valve. It can be electically checked at the overdrive case connector. With the connector disconnected,
there shoud be 3.7-4.7 ohms or resistance across "B" and "E". See Figure 14.

The TCC Solenoid is mounted to the valve body in the overdrive section of the transmission. It is
internally grounded and gets a 12 volt signal from the TCM to control torque converter clutch apply.
Converter clutch is normally available in 3rd and 4th gear according to vehicle conditions. On some
models, if the transmission fluid exeeds 285°F ., the TCM will command TCC in 2nd gear. Check
the TCC Solenoid with an ohmmeter at the overdrive case connector. With the connector discon-
nected, there should be 17.5-18.5 ohms of resistance between pin A and ground. See Figure 15.

~

X927 W X1 W x® g
a0l—> > — B
alss—va v e 0000 | rorce moToR E ((*)')
2 3 Gy 5\ Gy j»—C

. 1:——) - - -:_o_@-j OIL TEMP. SENSOR
! 58 8k 13y e f ALONOHN |soenoio: Tee

X92 Gww 5}
53— 7 4 ]ANALOG BARROMETER
S0l )

) | | sensor ENGINE)
OVERDRIVE SECTION VIEW LOOKING INTO
\ WIRE SCHEMATIC CASE CONNECTOR )

Figure 14.

AUTOMATIC TRANSMISSION SERVICE GROUP
34


https://procarmanuals.com

41.30-E

IMPORT COMPUTER CONTROLS

TRANSMISSION SOLENOIDS
CONTINUED

The 1-2 / 3-4 Shift Solenoid is located on the outside front of the main valve body. It receives 12
volts from the TCM and also a ground signal from the TCM to complete the circuit. The 1-2 / 3-4
shift solenoid is grounded in 2nd and 3rd gear. This solenoid is normally closed. When itis energized
(grounded) by the TCM, it opens and allows drive oil to shift the 1-2 / 3-4 shift valve. The 1-2/3-4
shift solenoid can be electrically checked at the main case connector. With the connector discon-
nected there should be 17.5 - 18.5 ohms of resistance across pins C and D of the case connector.
See Figure 15.

The 2-3 Shift Solenoid is located on the inside front of the main valve body. It receives 12 volts
from the TCM and also a ground signal from the TCM to complete the circuit. The 2-3 shift solenoid
is grounded in 1st and 2nd gear. This solenoid is normally open. When it is energized (grounded)
by the TCM, it closes and prevents drive oil from actuating the 2-3 shift valve. The 2-3 shift solenoid
can be electrically checked at the main case connector. With the connector disconnected, there
should be 17.5 - 18.5 ohms of resistance across pins A and C of the case connector. See Figure 15.

( )
- ] >
)
43 Xs‘z 2o g\ brd )g? A [][][][]—l SHIFT SILENOID: 2—3 A B
TCM s} 8w H—n s> SHIFT RETURN (12 VOLTS)
agl—yoR —8r 55 DL SHIFT SOLENOID: 1-2/3-4 D C
asp—5y— B »— 5 BLann SOLENOID: BAND APPLY
MAIN CASE VIEW LOOKING INTO
CASE CONNECTOR
WIRE SCHEMATIC
\— y,

ProCarManuals.com

Figure 15.

The Band Apply Solenoid is located at the rear of the main valve body. It is a PWM (pulse width
modulated) solenoid. It receives 12 volts from the PCM and a variable (pulse width) ground signal
from the PCM to control band "feel" during a forced downshift. The stronger the signal from the
PCM, the softer the "feel" of the band apply during 3-2 downshifts. The Band Apply Solenoid can
be electrically checked at the main case connector. With the connector disconnected, there should
be 9.5 - 10.5 ohms of resistance across pins B and C of the case connector. See Figure 15.
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JEEP 30-40LE DIAGNOSIS

The Jeep 30-40LE automatic transmission, usually called the AW4, is very similar to the Toyota
A340 transmission, but the computer control system is unique to the Jeep alone. It is a four speed
automatic transmission with fourth gear being overdrive. It has a torque converter clutch that is
electrically controlled by the computer. It can be engaged in 3rd or 4th gear in the drive or 3 range
and is available in 2nd gear when the selector is placed in the 1-2 range. If electrical failure occurs
in the transmission control system, this transmission will start in 4th gear in the drive range, with
3rd gear available in the 3 range and 1st gear available in the 1-2 range. The 1987-1990 Jeep
computer has no ON-BOARD diagnostics. It uses OFF-BOARD diagnostics which means that an
external computer in a scan tool can locate and diagnose malfunctions. Electronic diagnosis can
only be accomplished with the use of a DRBII scan tool connected to the 6 pin and 15 pin diagnostic
plug located under the hood near the firewall on the passenger side.

TRANSMISSION CONTROL UNIT (TCU)

The TCU(Transmission Control Unit) is located under the right side of the dash behind the glove
compartment. There is an in-line push-in type fuse in the wire harness just before the TCU to provide
electrical protection. See Figure 1. It must be checked first if the complaint or failure is "4th gear
starts and manual shifts only. This fuse causes many problems and MUST be checked with a
volt/ohmmeter because the failure is NOT always visible with the naked eye.

- INAINE FUSE
LOCATED HER

\. J

Figure 1.
The TCU connector that plugs into the computer has 32 cavities but not all of them have wires. The
cavities that have wires for input information, outputs to the transmission, and diagnosic connector
are identified in figure 2. The connector as seen here is viewed from the terminal end , which means
that we are looking into the connector AFTER it has been disconnected from the computer(TCU).
Each pin is identified as to its function in order to ease diagnosis when pinpoint tests must be made
to solve hidden problems.
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TRANSMISSION CONTROL UNIT (TCU)

f TERMINAL CONTROL ™
PIN  WIRE COLO CIRCUIT
c1
c2
c3 T9 18TN | ROAD SPEED
ca 137 16YL | TRANS DIAGNOSTIC CONN.
gg 99 18BK | SHIFT LOGIC GROUND
c7
cs T12 18LG | 1-2 GEAR INPUT
c9 T7 18VT | D GEAR INPUT
c10 T6 18BL | BRAKE FOR TCC
c% 177 18TN | POWER INPUT SIGNAL
c
VIEW LOOKING INTO PINS AFTER C13
c14 T8 18WT | CONVERTER LOCK-UP
CONNECTOR IS DISCONNECTED C15 T718VT | S2 SOLENOID
c16 T6 18BL | S1 SOLENOID
D1 T3 18RD | TPS VOLTAGE SUPPLY
D2 T4 18GY | TPS INPUT
This information is provided for those shops 33 TS 18TN/OR| TPS GROUND
that have the DRBII tester as well as those gg
shops that do not. The tester hook-up under D7 GROUND
the hood for the DRBII uses a 6 pin and a gg
15 pin connector. The pin numbers and their D10
functions are described in Figure 3 below, gﬁ
but you MUST have a DRBII Tester to D13
properly use these connectors to obtain data. Dis | 1016RD | BATTERY
D16 11 18YL | IGNITION y
_
Figure 2.
( N
[CAV DIAGNOSTIC CONNECTOR #1 CAvV DIAGNOSTIC CONNECTOR #2
! 1 32 18GN TACHOMETER 1 136 18PK UPSRIFT LAMP - MANUAL
1 30 18GN TACHOMETER 1 136 18PK ECU SERIAL DATA - AUTO
2 11 14YL I-1 IGNITION 8WITCH 2 F20 20BK 8+ LATCH - COIL GROUND
3 09 208K ECU GROUND 2 F20 208K B84+ LATCH - COIL GROUND
4 88 14GN START SIGNAL () 3 34 188K PARK/NEUTRAL AUTO
1 10 14RD BATTERY 3 34 188K ECU SERIAL DATA - MANUAL
8 F22 140R FUEL PUMP RELAY q F21 14PK 8+ LATCH-RELAY - COIL FEED
5 . .
1] £34 20GY/BK WIDE ORPEN THROTTLE SWITCH
6 F4 20GY/BK WIDE OPEN THROTTLE SWITCH
7 99 188K SYSTEM GROUND
8 F718TN AR TEMPERATURE SENSOQR
/@ @ 8 | F718TN AIR TEMPERATURE SENSOR
N ] 9 | F26 200R" IGNITION TIMING
> @ @ @ 9 F28 2001 IGNITION TIMING
10 F18 14BL EGR PURGE SOLENOID
@ ® ®®® e
11 1 F4 160G ISA - EXTENDED
@ ® @ @ 12 F24 18TN COOLANT TEMPERATURE SENSORA
11 12 12 F24 18TN CQOLANT TEMPERATURE SENSOR
O C 13 F12 18GY ISA . CLOSED THROTYLE SWITCH
® @ 13 | F1218QY 1SA - CLOSED THROTTLE SWITCH
14 F3 18BRA 1SA - RETRACT
— 14 | F318BA ISA - RETRACT
15 J
Figure 3
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TRANSMISSION CONTROL UNIT (TCU)

As a system overview, a basic electrical diagram is shown in Figure 4. It shows the relationships of
the TCU wiring to the vehicle and to the transmission solenoids. There are connectors between the
different sensors, solenoids, switches, and the TCU, but they are not shown here.

TRANSMISSION CONTROL UNIY (TCV)
[~}
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H i 33855 z 2
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gz Ia BankEE E
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- patk hang I Ll L ~-|o
ol zeEE  slelPRE @ g ¢
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mE EIE °iz ORG FUS LINK
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DIAG CONN D2 ¢ YEL-T = RED , QRN 25y
rinets g FUS LINK
bt (1990)
SPEED 'a—"s
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WHT-BRN —— =
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wWHT-T |- TAN-ORG
0 % BLU P4
T RED
VIO=WHT T ?
- — THROTTLE
POSITION
BLu-wHT SENSOR
L1
BLK }-.— BLK ol
= TRANSMISBION CONTROL
TRANSMISSION veL IN-LINE FU'S{;:‘ veL
IGNITION 8W ol E
LT BLU-T (OR LT BLU=YEL LT BLU-YEL LT BLU-YEL
@Ldli - TRANSMISSION
CONTROL
CRUISE/ RESISTOR
TRANS sW
GRN-WHT - LT GAN-T
- =
TRANS FUSE t—SKCXEE ]
COMFORT
GRY-WHT |- GRY-T "\l
|
Tan | POWER §
WHT-BLK }={ BRN-T i é)
L Al A BACK-UP LTS
- - BLK F—4 IND
BLK-VEL i} BLK-VEL 4 TRANS FUSE s A
TRANSMISSION
sECECTOR COMFORT SW
W (PARTIAL)
Figure 4.
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TRANSMISSION INPUTS

The Throttle Position Sensor is located on the throttle body. See Figure 5. It senses throttle
position, or engine load, and sends this information to the TCU in the form of a variable return
voltage. There are two connectors at the throttle position sensor. One is for the ECU (Engine Control
Unit) and one is for the TCU. It can be checked with either a voltmeter or an ohmmeter, but it seems
that the voltmeter check is easiest. With the key on and the throttle position sensor connected, probe
into the connector. There should be about 5 volts sent to the TPS. See Figure 6. The signal return
wire should show slightly less voltage than that sent to the TPS. This voltage should drop smoothly
as the throttle is opened. At full throttle there should be less than 1 volt at the signal return wire.

r )

. W,
Figure 5.
f Probe through the rear of the connector with a voltmeter N\
Reference Volage
(About 5 Volts)
Ground
Signal
Return
\_ ECU CONNECTOR TCU CONNECTOR )

Figure 6.

The Neutral Start Switch is mounted to the right side of the transmission. Besides allowing the
engine to start only in parkor neutral and operating the back-up lights, it provides electrical inputs
to the TCU. Electrical contacts are provided within the switch for each gear selector range except
D which is not used. The shift positions that are used as input to the TCUare 1-2 ND 3. If the drivers
selects either of these positions,the contacts inside the switch signal the TCU to prevent upshifts
beyond these ranges or to allow the transmission to downshift into 1st,2nd or 3rd gear. For example
if the driver selects 3, the transmission will upshift 1-2-3 and downshift 3-2-1. A safety system
within the TCU will not allow the transmission to obtain 1st gear until the vehicle speed drops below
approximately 30mph even though the driver has selected the 1-2 range. This helps prevent engine
damage.
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TRANSMISSION INPUTS CONTINUED

This switch can be checked at the TCU or at the wire harness connector. It is most easily checked
by disconnecting the 8 pin wire connector and checking each range for continuity with an ohmmeter.
See Figure 7 for connector pin identification and continuity chart.

~ A

G
D|ClB|A

View into connector with
harness disconnected

aor—MNAL T B TCTATETG]H

POSITION NS1]NS2| GN | R 3 1-2
P o=——0
[ o——0
N [ Y
3
12 -0

\ o—o INDICATES CONTINUITY y
Figure 7.

The Speed Sensor is located on the left rear of the transmission. the sensor senses transmission
output shaft speed and sends the information to the TCU. There is a rotor with a built in magnet
attached to the output shaft and when the magnet passes the sensor as it rotates, it momentarily
causes the reed switch in the speed sensor to close and then open again. The TCU "counts" the
number of times that the reed switch closes and can accurately calculate vehicle speed. It can be
checked with an ohmmeter and it should alternately show continuity and discontinuity as the output

shaft is turned. See Figure 8.

Note; If the speed sensor fails, the transmission will NOT upshift.out of 1st gear.
d CONNECTOR )

k ROTOR J

Figure 8.
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TRANSMISSION INPUTS CONTINUED

The Comfort/Power Switch allows the driver to select from 2 possible shifting patterns or
strategies. In the "COMFORT" mode, the transmission will upshift and downshift at its normal
points, which results in the best fuel conservation. No voltage is applied to the TCU "pattern select"
circuit in this position. In the "POWER" mode, the transmission will upshift at higher engine
RPM(under hard acceleration) and will also downshift quickly. An indicator light illuminates when
the switch is in the "POWER" position. In this position, the switch allows battery voltage to be
applied to the TCU "pattern select” switch. The pattern select circuit is shown in the TCU schematic
in Figure 4.

The Temperature Sensor is located on or under the manifold depending upon engine size. It has
a 2-wire connector and it tells the Engine Control Unit how warm the engine is. This information
is relayed to the diagnostis connector and it indirectly affects shifting through the shift logic ground
terminal at the TCU. It can be checked with an ohmmeter. See Figure 9 for temperature sensor
location and ohms readings according to temperature.

é 2.5L )
TEMPERATURE
SENSOR
COOLANT TEMPERATURE SENSOR
TEMPERATURE-TO-RESISTANCE VALUES
(APPROXIMA
DEG. F DEG. C OHMS
212 100 185
160 70 450
100 38 1,600
70 20 3,400
TEMPERATURE SENSOR 20 . 7,500
CONNECTOR 20 7 13,500
0 -18 25,000
40 -40 100,700 J
\_

Figure 9.

The Brake Switch sends a signal to the TCU so that torque converter clutch will be released
whenever the brakes are applied. This will prevent engine stalling in the event that the wheels are
locked during braking.

AUTOMATIC TRANSMISSION SERVICE GROUP
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TCU OUTPUTS

The Shift Solenoids and the TCC Solenoid are mounted to the valve body and are activated by
voltage sent from the TCU. Although the solenoids appear to be the same, they operate differently.
Solenoids No.1.and 2. are normally closed and they open when electrically energized. Solenoid
No.3. (TCC Solenoid)is normally open and it closes when it is electrically energized. See Figure
10. for each solenoid location.

4 )
Shift Solenoid Shift Solenoid
TCC Solenoid (Solenoid #1) (Solenoid #2)
(Solenoid #3) Normally closed Normally closed
Normally open \ \
N

\ Q o © . ° .
|

. TTNEP WSO
\ i1 2 Q r ‘

; ! P !

L o] Ty d

) = .

! =4
@——— FRONT OF VEHICLE

. J

Figure 10.

If you are not sure if there is an electrical malfunction or not, the transmission solenoids may be
energized independantly of the computer in order to check the transmission’s shifting. To shift the
transmission manually, energize the Solenoids with battery voltage according to the chart shown in

figure 11.

— Soron WHITE BLACK YELLOW
GEAR SOLENOID 1] SOLENOID 2 | LOCKUP sol
[c][e] 1[I [e][H]
1st ON OFF OFF
[EIEJHH m | o | o | ow
Ih ﬂl 3rd OFF ON ON*
4th OFF OFF ON~
TRANSMISSION 7-WAY TRANSMISSION 7-WAY
CONNECTOR SIDE CONNECTOR HARNESS SIDE OHMS i1 - 15 11 - 1§ 11 - 15
* . AS DETERMINED BY COMPUTER
Figure 11
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IMPORT COMPUTER CONTROLS 91 -up

JEEP 30-40LE 1991-UP

The transmission control system on the 1991 and later Jeep with the 30-40LE (AW4) uses a TCU
(Transmission Control Unit) that has a built in self-diagnostic system which can be accessed through
a diagnostic connector. On Cherokee and Comanche, the diagnostic connector is located below the
glove box on the passenger side. On Grand Cherokee models, the diagnostic connector and CCD
bus-link is located near the steering column. See Figure 1 for diagnostic terminal identification.

( h

) Diagnostic Terminal
Diagnostic Terminal
(YEL BLK) / (YEL BLK) i
Nol Iy . iy
. CCD Bus (+) e
X 1Y (VIOBRN) A — o~ AN
‘s b ./
> - e | %

Not Used K ; . Ground b
(BLK-TAN) Battery = - CCDBus ()

i N
Battery \@b\ (RED) " (WHT.GRY]
(PNK-LT GRN} Not

Used
CHEROKEE & COMANCHE GRAND CHEROKEE
. y,
Figure 1.

This electronic system will store trouble codes if certain faults exist. These fault codes can be
retrieved through the diagnostic connector with a hand held scanner with the proper cartridge and
connector adapter. There are a total of 7 codes that can be set by the TCU. The chart below lists the
possible trouble codes and their meaning.

FAULT PROBLEM
CODE AREA
700 Valve Body Solenold
701 Power/Comfort Switch (91 only)
702 Speed Sensor
703 Gear Selector Switch
704 Throttle Position Sensor
705 Brake Switch
706 Wrong TCU

Note: Code 700 may refer to either Solenoid 1, 2, or 3.

Some hand held scanners and manuals use body code designations rather than model name when
referring to specific diagnostic routines. The translation for model name to body codes:

Vehicle Model Body Code
Cherokee XJ
Comanche MJ
Grand Cheroke Z]

AUTOMATIC TRANSMISSION SERVICE GROUP
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TRANSMISSION CONTROL UNIT (TCU)

The Transmission Control Unit is completely different starting in 1991. Although the transmission
is the same, some of the inputs have changed. There is also a difference in the TCU’s from Grand
Cherokee to Cherokee and Comanche. The TCU connector is the same for all models, but the pin
usage has variations. For TCU connector pin identification, see Figure 2.

ProCarManuals.com

. )
N
%
c s
e e
N
&
0
'ﬁ 3%;%%% c16
ST
oo siimns |
’\UJ Dq%ﬂ]@ \
D1 \mmﬁﬁgmga
.
BN D16
TCU CONNECTOR
CHEROKEE & COMANCHE GRAND CHEROKEE
CAV ...CIRCUIT........... FUNCTION CAV...CIRCUIT .......... FUNCTION
C1-C2 .. Not Used C1-C2. v Not Used
C3..... 505 TN/WT ...... Trans Speed Sensor C3y.... T14 LG/WT ..... Trans Speed Sensor
C4.... 137 YUBK ....... Auto Trans Diagnostic C4 ... D82 BK/YL ... Auto Trans Diagnostic
C5-C7 i, Not Used Not Used
c8... 506 LG/BK........ Low (1-2) Input Low (1-2) Input
Co.... 507 GY/BK ...... Drive (3) input Drive (3) Input
C10....K29 WT/PK ..... Brake Input C10....L53BR........... Brake Input
Ctt1.... 177TN ... C11-C13 .., Not Used
C12:C13 ., Not Used Ct4 ... T20LB/BR ...... S3 Solenoid
Ci4..... 508 WT/BK....... S3 Solenoid (Converter Lockup)
(Converter Lockup) Ci15 ... T59 PK............ S2 Solenoid
Cis..... 508 VT/WT ...... S2 Solenoid C16 ... T60 BR/YL ...... S1 Solenoid
C16.....510 DB/WT...... S1 Solenoid DV e, Not Used
[0 0 SRR Not Used D2 ... K22 OR/DOB ..... Throttle Position Sensor
D2..... K22 OR/DB ..... Throttle Position Sensor D3 ... K4 BK/LB ........ TPS Signal Ground
D3...... K4 BK/LB......... TPS Signal Ground | D4-D6.....coccveerrennne Not Used
D4-D6 ..oevvvvicrieiiecnnnen, NotUsed | D7.. 2Z21BK....... Power Ground
D7....... Z12 BK/TN ... Power Ground .... Not Used
DB-D13 . NotUsed | D14 ... ASRD......... Battery
D14.....A14RD........... Battey | D15 Not Used
D15 i Not Used D16 .... FB6 LB/RD ...... Ignition (Run/On)
Di16..... TI7YL ... Ignition (Run/On)
\ @ Goes to power/comiort switch on 1991 models only. Y,

Figure 2.
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JEEP
91-up

TCU CONTINUED

An overview of of the electrical system is provided for both the Cherokee/Comanche and the Grand
Cherokee. The electrical schematics are simplified so that only Transmission related components
are identified. Wire colors are for the 1991-1992 model years.

The TCU for the Cherokee and the Comanchee is located behind the right side of the instrument
panel. The electrical schematic is shown in Figure 3.

BLK-YEL

~

DK BLU-WHT (OR BLK-YI
Oy e [ —
0 STARTER RELAY o=
BRN-LT GAN F’;E BLK_TAN ! i L
D
E1 BAN-LT GRY GF_BMN-LTGAN | BAGK-UP LTS an [ | POWER
. GRY o — s} % OR TRAILER CONN <}
15| cav-BLx
2 [ (AT EBLL COMFORT
LT GAN Le |
p- FUSE €3 P0C) SES CK BLU 0
) 3 POWER/COMFORT
i ORN-YEL N SW(im1)
LI:. é
p
2 5
TRANSMISSION CONTROL
UNIT (TCu)
=]
c2 .
ROAD 8PEED [ C3 "ﬁ—:v:?-:t: y BLK-TAN
TRANS DIAGNOSTIC DATA | c4 P——ila :
= ALARM MODULE 4] YIO-BAN I T
< | ABS MOOULE PIN #23 blyrs
1 €7 1 6os LT aAN-BLK ABS MODULE PIN 942 conn
12 [Ce
o o erenv-aix e :'f;:‘; AT
BRAKE/TORQUE CONY |10 e TP L syop raw p——11930) T
POWER INPUT $1G [C oy |-LLIAN
=5 N (1992 W/ ABS/ALARM|
¢y
CONVERTER LOCKUP $3 | C1a 028 WHI-ALK
$1 el ERVIoBK P —qisn)
§0 iel 510 OK BLU-WAT
TAN
. I
ED1] s om . " § FUSE #3(PDC) ver | &5
THRUT POSIIION SENS [ D7 |2 ORC-OXB.U N  THROTTLE 7 3 x - 3
SENSOR ’T" K4 BLK-LT BLU POSITION [ S 2 3 z
[23 SENSOR 0 s z (12 PNy
S 8 8| 5 2
o BN [F[_Tei —IcIS
anouno [orjEIBCTN .
[0 | g
4 x o 3
o3 ] 2 & g § %
D10
o1t MAGNETIC
D12 TAIGUER
D13
—
sarTeny D1 PAMBED o ruse e2(poc) iy ¥ (b 33 g] REED SW @
o1% .
IGNITION E;—_—-—ﬂ.ﬂ 7YEL FUSE #3 [POC)
TRANSMISSION

CHEROKEE and COMANCHE

Figure 3.
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TCU CONTINUED

The TCU for the Grand Cherokee is located above the steering column or on top left side of the
instrument panel, near the steering column. If removal is necessary, the hold down plate must be
unbolted from the engine side of the firewall. The electrical schematic is shown in Figure 4.

[ )

A/C PRES SW A/C RELAY
(PARTIAL) (PARTIAL)

GEAR
SELSW YEL-DK GRAN
YEL-DK GAN YEL-OK GRN YEL-DKGRN ¢ pyse o6 (POC)

X
N S BRN-VELIOR BLR WD ot Ty
3AN-LT GRN F"? BLK
5] gan-7 aan
[ E = 4 BACK-UP LTS
|- OK GRN =
[].OK GRN
- LT GAN
NN —
P._ LT Gl J
LI1Y
BRA-YEL 4 BLY oih
[ :
=
S
4 2
TRANSMISSION CONTROL
UNIT (T
<] BLK
ez | BLK
| e2 -WHT
mans spEED sENSOR [ €3 :)la; ‘JLS_“YNELW BLK-YEL |-
DATA LINK | C4 VIO-BRN ‘ El:l‘x‘
cs PcM < [ WHT-GRY -1 U0
[ 7 RED |
5 R AED %
L [eajl28 LT GAN PCM PIN W3 GRD g
753 DK GHN
03 | &3 o e
BRAKE [-] 10t e $TOP LT $W
[31) RED
£12 SHuToOWN
SHU
<13 v20 L1 BLO-ERN FUSE #2 (POC) 17 BLU-AED RELAY
TRANS s0L 83 [C14 e (PARTIAL)
TRANS oL 32 [ET8 oo o
TRANS 50 31 [C18 z = #
. . L
— d : : 1
F24 ka2 onG-Dx BLY > 3 £ =
THROY PosITION $ENS [ D2 Pt s THROTILE o 2 % 3 & 5
SENSOR 03 —=& /" sENSOR a| & & ot )
D: pNol __TfT 1€ Te[5
:c - FUEL
K z 4 PUMP
57 Lo . gl 3 RELAY
@ > (PARTIAL)
D8 1 3 z FUSE #3
0% x a o (POC)
— 4
D10 3 & z 5 ot
o1y MAGNETIC
——::: TRIGGER
|24 as RED
BATTERY | 014 st s2 §3 || REED sW U(:)
D16
- T BLU-AED
JaniTioN [Dis IS LT BLW-RED LT BLU-RED ¢ p1aa cONN
LAl LTBLUZRED ) oty o o9
TRANSMISSION

GRAND CHEROKEE )

Figure 4.
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TCU INPUTS

The Throttle Position Sensor has one three wire connector which sends throttle information to
both the ECU (Engine Control Unit) and the TCU (Transmission Control Unit).

The first wire receives a reference voltage of about 5 volts from the ECU (violet / white wire).

The middle wire then sends a variable voltage back to both the ECU and to the TCU (red / dark
blue or orange /dark blue wire). Unlike the earlier Jeeps however, the return voltage is Low (less
than .5 volt) at Idle, and rises with throttle opening to about 5 volts at Wide Open Throttle.

The third wire is the TPS signal ground (black/light blue wire). For the location of the throttle
position sensor and connector identification. See Figure 5.

( VOLTAGE CHECKS MADE FROM N

WIRE SIDE WITH CONNECTOR
CONNECTED /

Position
Sensor
(TPS)

Figure 5.

The Gear Select Switch is mounted to the right )
side of the transmission. Besides allowing the
engine to start only in parkor neutral and operating
the back-up lights, it provides electrical inputs to
the TCU. Electrical contacts are provided within
the switch for each gear selector range except D
which is not used. The shift positions that are used
as input to the TCU are 1-2 ND 3. If the drivers
selects either of these positions,the contacts inside

the switch signal the TCU to prevent upshifts

beyond these ranges or to allow the transmission

to downshift into 1st,2nd or 3rd gear. For example View it Sormactor with
if the driver selects 3, the transmission will upshift harness disconnected
1-2-3 and downshift 3-2-1. A safety system within srr— ALl B C LA E |G IH

the TCU will not allow the transmission to obtain | |25 e e

1st gear until the vehicle speed drops below ap- R o=

proximately 30mph even though the driver has u TR o 5

selected the 1-2 range. The gear select switch can 2 o )

be checked at the TCU or at the black 8-pin
connector that connects the gear select switch to
the body wiring haress. With the connector dis- \_ J
connected, check for continuity as shown in Fig- Figure 6.

ure 6.

o——o INDICATES CONTINUITY
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TCU OUPUTS

The Shift Solenoids and the TCC Solenoid operate the same as in the earlier Jeeps and can be
checked or energized the same way to test transmission operation. The wire colors have changed
at the 7-pin connector and can be identified as follows:

Shift Solenoid #1 wire is Dark Green on Cherokee and Brown/Yellow on Grand Cherokee.
Shift Solenoid #2 wire is Violet on Cherokee and Pink on Grand Cherokee.
TCC Solenoid wire is White on Cherokee and Lt. Green/White on Grand Cherokee.

The 7-pin connector is the same for all models. Pin identification and solenoid operation chartcan
be found in Figure 7. With the 7-pin connector disconnected, the solenoids can be checked with an
ohmmeter to ground. The resistance for all of the solenoids is the same, and should be between 11

and 15 ohms.
( )
USUAL
—~ COLOR SEE ABOVE LIST
GEAR SOLENOID 1] SOLENOID 2 | LOCKUP Sol
1st ON OFF OFF
2nd ON ON ON*
3rd OFF ON ON*
4th OFF OFF ON*
TRANSMISSION 7-WAY TRANSMISSION 7-WAY
CONNECTOR SIDE CONNECTOR HARNESS SIDE OHMS 11 - 15 11 - 15 11 - 15
* . AS DETERMINED BY COMPUTER
. J
Figure 7.

On the valve body, the solenoids can be Identified in Figure 8. Solenoid # 1 and Solenoid #2 are
normally closed solenoids, while Solenoid #3 is a normally open solenoid.

r Shift Solenoid Shift Solenoid N
TCC Solenoid (Solenoid #1) (Solenoid #2)
(Solenoid #3) Normally closed Normally closed
Normally open
N\
Py
o
L.o
o
-0

Figure 8.
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N4AEL ELECTRICAL DIAGNOSIS

The Mazda 929 Series and the RX7 use an electronically controlled version of the Jatco rear drive
4 speed transmission. It uses 4 solenoids on the valve body to control shifting and 1 solenoid on the
overdrive housing to control torque converter clutch. Pressure control is achieved with a conven-
tional modulator, but all solenoids and shifts are controlled by the EC-AT Control Unit. Diagnosing
electrical malfunctions can be tricky unless nornmal operation is understood. Computer shift
strategy, or shift pattern determination, can be varied according to the Mode switch and the Hold
Mode switch. These switches are explained further on in this chapter. This transmission will start
in 4th gear if no electrical current is sent to the solenoids. A flashing "Hold" light on the dash is an
indication that trouble codes are present. If an electrical malfunction occurs, trouble codes may be
retrieved at the check connector located under the hood by using a hand held scanner or an EC-AT

Tester.

Looking at a system overview for electrical component locations makes diagnosis faster and simpler.
Figure 1 shows interior electrical component locations for the 929 models from 1988 - 1991. Note
that the EC-AT Control Unit is smaller than the Engine control unit that is next to it. A small steel
plate on the floor must be removed to access the control units. Figure 2 shows "under the hood"
electrical component locations for all 929 models. The check connector, near the battery, has a blue
6 pin and a blue 1 pin connector. RX7 models are simliar.

( N

SPEED SENSOR

CRUISE CONTROL UNIT

ENGINE CONTROL UNIT

HOLD MODE SWITCH MODE SWITCH

Figure 1.
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THROTTLE SENSOR
CHECK CONNECTOR

i
/ INHIBITOR SWITCH
// s

q ~— _J
Figure 2.

The Electronic system is composed of three sensors (Speed Sensor, Turbine Sensor, and Throttle
Sensor) and five Switches (Engine No-load Switch, Inhibitor Switch, Mode Switch, Hold Switch,
and Cruise Control Switch) which provide input data. Also there are five solenoids (1-2 Shift
Solenoid, 2-3 Shift Solenoid, 3-4 Shift Solenoid, Lockup Control Solenoid, and 3-2 Control
Solenoid) and the Hold Indicator which are output components.

EC-AT CONTROL UNIT

The EC-AT Control Unit has a 20 pin connector and a 16 pin connector going to it. When checking
solenoids, switches, sensors, and wiring, it is sometimes necessary to test the voltage readings at
the Control Unit. Figures 4 and 5 identify the EC-AT connector pins, as viewed from the wire side,
and show voltage checks that can be made. The conditions necessary for the voltage tests are shown
on the right side of the charts. When making these voltage checks, the plastic wire plugs must be
removed from the back of the connectors. To do this, first remove the connectors from the EC-AT
Control Unit. Next squeeze the ends of the plastic plugs, (1) in Figure 3 and remove the plugs. Now
the connectors can be re-installed into the EC-AT Control Unit so that the voltage checks can be

performed.
é )
Plu
. S J

Figure 3.
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TRANSMISSION CONTROL UNIT (TCU)

TERMINAL CONNECTED TO VOLTAGE CONDITION
1A (OUTPLT) MODE INDICATOR APPROX. 12¥ HOLD MODE
BELOW 1.5V POWER OR ECONOMY MODE
1B (INPUT) HOLD INDICATOR BELOW 1.5V HOLD MODE
APPROX. 12V OTHER MODES
APPROX. 12V NORMAL
BELOW 1.5V OR
ECAT TESTER
1¢(0 APPROX. 12V IF MALFUNCTION PRESENT
(outPUT) (MALFUNCTION CODE) | L icmUATHG
CODE SIGNAL SELF-DIAGNOSIS CHECK CONNECTOR GROUNDED
1E (INPUT) ECAAT CHECK CONNECTOR | APPROX. 12V
1H INPUT) HOLD SWITCH APPROX. 12V SWITCH DEPRESSED
BELOW 1.5V SWITCH RELEASED
11 NP MODE SWITCH BELOW 1.5V ECONOMY SWITCH DEPRESSED (ECONOMY MODE)
(ECONOMY SIDE) APPROX. 12V POWER SWITCH DEPRESSED OR HOLD MODE
1J (GROUND) ENGINE GROUND BELOW 1.5V
saow 12 e e
1M (INPUT) CRUISE CONTROL INPUT SPEED (DRIVING VEHICLE; CRUISE CONTROL ON)
APPROX. 12V OTHER (NORMAL) CONDITIONS
EG) CONTROL UNIT BELOW 1.5V COOLANT TEMP. BELOW 55°C (131°F)
AN (INPUT) (4U TERMINAL)
APPROX. 12V COOLANT TEMP. ABOVE 55-C (131 F}
100un It swrc BELOW 1.5V THROTTLE VALVE CLOSED FULLY
(N THROTTLE SENSOR) APPROX, 12V THROTTLE VALVE OPEN
APPROX. 12V WHILE DRIVING
1P (INPUT) SPEED SENSOR APPROX. 7.9V
OR BELOW 1.5V VEHICLE STOPPED
2A (INPUT) THROTTLE SENSOR BELOW 1.5V IGNITION OFF
4555V IGNITION SWITCH ON
2B (INPUT) INHIBITOR SWITCH BELOW 1.5V N OR P RANGE
(N AND P RANGE}
APPROX. 12V OTHER RANGES
2c —_ — —_
20 INHIBITOR SWITCH BELOW 1.5V OTHER RANGES
(INPUT) (D RANGE)
APPROX. 12V D RANGE
APPROX. 12V 1ST GEAR POSITION
2E (OUTPUT) 1.2 SHIFT SOLENOID
BELOW 1.5V OTHER RANGES
INHIBITOR SWITCH BELOW 1.5V S RANGE
2F (INPUT) (S RANGE)
APPROX. 12V OTHER RANGES
APPROX. 12V 1ST OR 2ND GEAR POSITION
26 (OUTPUT) 23 SHIFT SOLENOID
BELOW 1.5V OTHER RANGES
Figure 4.

AUTOMATIC TRANSMISSION SERVICE GROUP

51


https://procarmanuals.com

ProCarManuals.com

IMPORT COMPUTER CONTROLS Naanr

TRANSMISSION CONTROL UNIT (TCU)

Wire Connectors 1 and 2 as seen from wire side

2122122222221 ]s|1]2]2|2}21}1
s{o|lo[mM|[k]T]|]a|E|C|]AJO|M|K|I|G|E|C|C
2|l212|2|2{2}2|2|2|2)1|s|2}2]2]2|2]|12
T|RiP|IN|L|J]|H|F|O|B}P|IN[L]J|H]|F]|D]|B
TERMINAL CONNECTED TO VOLTAGE CONDITION
APPROX. 12V L RANGE
2H (INPUT) INHIBITOR (L RANGE)
BELOW 1.5V OTHER RANGES
APPROX. 12V 1ST, 2ND, AND 3RD GEAR POSITION
21 (OUTPUT) 34 SHIFT SOLENOID
BELOW 1.5V 0D POSITION
APPROX. 0.05 - .1V ENGINE RUNNING
2J (INPUT) TURBINE SENSOR
APPROX. 0.05V ENGINE STOPPED
APPROX. 12V LOCK-UP
LOCK-UP CONTROL
2N (OUTPUT) SOL. VALVE
BELOW 1.5V OTHER
21 (GROUND) TURBINE SENSOR BELOW 1.5V
APPROX. 12V 32 OR 4-2 DOWNSHIFT
2M (OUTPUT) 3-2 CONTROL SOLENOID
BELOW 1.5V OTHER CONDITIONS
20 (BATTERY) BATTERY APPROX. 12V
2P (GROUND) ENGINE GROUND BELOW 1.5V
APPROX. 12V IGNITION SWITCH ON
25 (errzng BATTERY
OWER BELOW 1.5V IGNITION SWITCH OFF
2S (BATTERY APPROX. 12V IGNITION SWITCH ON
OWER) BATTERY BELOW 1.5V IGNITION SWITCH OFF
2T (OUTPUT) THROTTLE SENSOR TVO 0.4 - 4,5V0LTS IGNITION SWITCH ON
Figure §.

NOTE: Voltage values are basically the same for both the 929 models and the RX7 models. The
EC-AT control unit location may vary from model to model.

TROUBLE CODE RETRIEVAL

A flashing hold light on the dash is an indication that trouble codes are present. Use an EC-AT
Testor or other Hand-Held Scan tool to retreive codes. Follow Scan tool manufacturers instructions.
An alternate method of obtaining trouble codes is to ground the 1 pin blue check connector under
the hood and observe the hold light flashing pattern in relation to the EC-AT buzzer interpretation
shown on the next pagein Figure 6. The Check Connector location under the hood is different for
929 and RX7. Both the 6-pin and the 1-pin connectors are blue for all models. The 929 check
connector is on the passenger side. The RX7 check connector is on the drivers side.

AUTOMATIC TRANSMISSION SERVICE GROUP
52


https://procarmanuals.com

ProCarManuals.com

IMPORT COMPUTER CONTROLS

MAZDA
N4AEL

TROUBLE CODE RETREIVAL
CONTINUED

When the check connector pin is grounded and the hold light is flashing, the first digit of the code
is the long flashes, and the second digit of the code is the short flashes. If there is more than one
trouble code present, the lowest number trouble code will be flashed first. Trouble code interpre-
tayion for the EC-AT tester is also shown below.

N
Code | Location of mal- Buzzer
No. function s N reulivis
87 EC-AT Tester Body (49 G019 901)] '88 EC-AT Tester Body (49 G019 9_(_)1_A)“ 7
06 Speed sensor or ON ON
circuit J”J”“.” lr
J U OFF OFF
12 | Throttle sensor or - o
circuit ' | ‘ l J—J ” ,
55 | Turbine sensor or 2.0 s T
circuit J_ﬂ ” ” l “H””ll ’
(zose) ]
60 1-2 shift solenoid
valve or circuit ’ ” | ” ” ” l ’
_.61 2-3 shift “saénoid I
valve or circuit I l J_J—J—J— ‘ ” | ' '
—%éw —Véiihshift solenoid - » T T
valve or circuit J— J— J— _J [.
63 | Lockup control ?;‘ sec 04 sec ]
solenoid valve or j J— l ” _[ 4 sec
circuit
—J L y
[ 2.0 sec 1.2 sec J 16 ses
64 3-2 control sole- — —~ N
noid valve or
circuit i
. J
Figure 6.
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EC-AT ELECTRICAL SCHEMATIC

The electrical wiring and the electrical schematic for the Mazda 929 is very complex. The easiest
way to simplify the wiring is to isolate the schematic to deal only with those circuits that directly
relate to the transmission. A simplified drawing of the wiring schematic for the 929 transmission is
shown in Figure 7. The wire colors shown here are for 929 models only. The RX7 electrical
schematic is similar to the 929 but there are some differences. The wire colors are different at the
transmission for the RX7.
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TRANSMISSION SOLENOIDS, SENSORS,
AND SWITCHES

The Shift Solenoids and the 3-2 Control Solenoid are located on the valve body . See Figure 10.
These solenoids are normally "closed" to hold pressure when they are off. They "open" and drain
pressure when they are energized. These solenoids are grounded to the valve body and geta 12 volt
signal to energize them. The order in which the Shift Solenoids are energized determines the
transmission gear range. The 3-2 Solenoid is only turned on momentarily during a 3-2 downshift
to control shift feel under various conditions. See Figure 8 for the solenoid shift schedule.

4 )
RANGE| GEAR SOLENOID VALVES

1-2 2-3 34 |Lockup
R  |ReEVERSE ON
18T ON ON ON
2ND ON ON

b 3RD ON ON*

4TH ON*

* - LOCK-UP CONTROL VALVE COMES ON IN 3RD
AND 0O.D. RANGES WITH RESPECT TO THROTTLE
POSITION, VEHICLE SPEED, AND TEMPERATURE.

NOTE: THE 3-2 CONTROL SOLENOID IS ENERGIZED
\_ MOMENTARILY ON A 3-2 DOWNSHIFT. )

Figure 8.

To electrically check the solenoids on the valve body it is easiest to use an ohmmeter. With the
round solenoid connector disconnected, the solenoids should have 13-27 ohms of resistance. Check
the resistance between each terminal and ground. See Figure 9. The wire colors for each solenoid
are also shown below.

[ 32 2-3 )
The 1-2 wire is GREEN
—— The 2-3 wire is WHITE
34 g, 1-2 The 3-4 wire is BLACK
3-2 2.3 The 3-2 wire is BLUE
¥ ¥
p. 4 X.
34 12
\_ RX7 )

Figure 9.
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TRANSMISSION INTERNAL SOLENOIDS
( 2-3 Solenold )
W,

.

Figure 10.

The Lock-Up Solenoid is located on the overdrive section of the transmission. It is normally "open”
when it is off. It has 2 wires at the connector. The black wire is a ground and the blue wire is the
12 volt signal sent by the TCU to command lock-up. It can be electrically checked with an
ohmmeter. There should be 13-25 ohms of resistance across the connector. The connector must be

disconnected to check the resistance. To identify the lock-up connector, see Figure 11.

7

\

Figure 11.

AUTOMATIC TRANSMISSION SERVICE GROUP
56


https://procarmanuals.com

ProCarManuals.com

IMPORT COMPUTER CONTROLS el

TRANSMISSION SOLENOIDS, SENSORS,
AND SWITCHES CONTINUED

The Turbine Sensor is located on the left side of the transmission near the front. It has a 2-wire
round connector. It tells the EC-AT Unit how fast the input shaft is turning. It can be checked with
an ohmmeter. Disconnect the round connector before checking the resistance. The turbine sensor
should have approximately 245 ohms of resistance. See Figure 12.

r

N

L J
Figure 12.

The Inhibitor Switch is Mouted on the right side of the transmission. As the manual linkage is
moved, so is the inhibitor switch. Besides acting as a neutral safety and back-up light switch, it tells
the EC-AT Unit which range has been selected. Proper adjustment of this switch is important
because if the EC-AT Unit does not know which range has been selected, then it will not properly
energize the shift solenoids to change gears. The inhibitor switch can be checked and adjusted with
an ohmmeter. Disconnect the electrical connectors and check for continuity as in each range as

shown in Figure 13.

N
Connector termina!
Position T e Tc Do [E|JF|G | H |1
P o+0 | 010
R O~ -0
N o+O O
D O
S O O
L O- 0
O—0: Indicates continuity
_J

Figure 13.
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ELECTRICAL INPUTS

The Mode Switch is located on the counsol next to the gear shift lever. The purpose of the switch
is to affect the shift strategy of the EC-AT control Unit. When the switch is in the economy position,
the shifts will be very early in order to use less fuel. When the switch is in the power position the
shifts will be somewhat later for a more positive "feel". This switch may be checked with an
ohmmeter, and operation of the circuit can be checked with a volt meter. When checking with an
ohmmeter, the switch connector must be disconnected. When checking the circuit with a volt meter,
the switch connector must be connected and the ignition turned on. The cover plare must be removed
to perform these checks. See Figure 14 for both checks.

ProCarManuals.com

r N
Connector terminal
Mode A B C
Power O O
Economy oO—1F+——-0
Continuity check
Voltage
Terminal Power mode Economy mode |Hold mode
BIA A Below 1.5V. |Below 1.5V. {Approx 12V.
¢ B Approx 12V. [Below 1.5V. |Approx 12V.
C Below 1.5V. |Approx 12V. |Approx 12V.
Voltage check
. J
Figure 14.

The Hold Switch is located on the gear shift handle. It allows the driver to "hold" certain gear ranges
for driving in low traction or heavy pulling situations. When the transmission is in the hold mode,
a light on the instrument cluster informs the driver. First gear only, second gear only, or second and
third gear only can be selected in this mode. This switch can be checked with an ohmmeter.
Disconnect the switch before checking for continuity. See Figure 15.

é )
V!
Z

i

\

Continuity Hold Switch

YES Released

NO Depressed

Figure 15
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ELECTRICAL INPUTS CONTINUED

The Speed Sensor is located in the instrument cluster. It can be checked with an ohmmeter at the
EC-AT Control Unit. Disconnect the speedometer cable. Remove the plug from the 16 pin connector
of the control unit as shown in figure 3. Using a voltmeter, check the speed sensor at pin 1P. With
the ignition on, slowly rotate the speedometer cable one turn. There should be approximately 7 volts
at pin 1P four times while the cable is being turned. See Figure 16.

r D

20 Pin 16 Pin

Check here to ground

\. _J
Figure 16.

The Throttle Position Sensor is mounted to the throttle body. A variable resistor detects the % of
throttle opening. It also tells the EC-ATControl Unit when the engine is off of idle. The throttle

position sensor can be checked with an ochmmeter while it is on the vehicle. See Figure 17 for
terminal identification. When checking with an ohmmeter, disconnect the connector from the sensor.

To check the idle circuit, connect an ohmmeter between terminals C and D. There should be

continuity at closed throttle and no continuity when the throttle is opened .028 in. or more. To check

the variable resistor in the throttle position sensor, connect an ohmmeter between terminals B and

D. Gradually open the throttle valve and check the resistance. It should be below 1kQ with the

throttle closed and approximately 3.5k - 6.5k Q with the throttle valve fully open.

é R

e

A—B—D—O
. _J
Figure 17.
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INFINITI Q45 ELECTRICAL DIAGNOSIS

This four speed fully electronic automatic transmission has 5 solenoids and a temperature
sensor on the valve body. There is also a turbine speed sensor on the top of the transmission
case, a full throttle switch on the engine, and a separate 1 position switch at the gearshift
control lever. See Figure 1 on the next page for an overview of the system layout. Q45
automatic transmission is similar to the Nissan RE4RO1A Transmissions, However the
diagnostic routines have changed. This transmission uses 3rd gear as a "fail safe" that is
if there is no power supplied to the valve body solenoids. In the event of a fail-safe
condition, the diagnostic information display will say TRANSMISSION MALFUNC-
TION. The Infinity Q45 can be diagnosed using a Nissan "Consult" Scanner connected
to the diagnostic link located in the fuse panel. The Self-Diagnostic procedure for use
without a scanner is described below and illustrated in Figure 2.

DIAGNOSIS START

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

2. Turn ignition switch to "OFF" position.

3. Move the selector lever to "D" position.
(Use shift lock release knob.)

4. Turn the trip odometer reset button
counter-clockwise and hold it.

5. Turn ignition switch to "ON" position.
(Do not start the engine.)

Trip odometer 6. Does the diagnostic information display
reset button change to A/T diagnosis mode?

If yes, then continue. If no, see service
Diagnostic information display manual.

1. Move selector lever to "3" position.

2. Depress the accelerator pedal fully and
release it.

3. Move selector lever to "2" position.

4. Move selector lever to "1" position.

L '_..-.’
V1117111 //A

5. Depress the accelerator pedal fully and
\_ ) releaseit.

Figure 2. 6. Check diagnostic information display.
Refer to codes and their meanings
shown on page 22.
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Diagnostic
Information display

Turbine revolution aansor 7

Revolution sensor

Inhibitor switen

Figure 1.
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SELF-DIAGNOSIS CODES

Diagnostic information display

Damaged circult (Below)

The judgment is “OK".

All circuits that can be confirmed by self-diagnosis are 0.K.

The judgment is ‘4",

g

Shift solenocld valve A circult is short-circuited or discon-
nected.

® Check Shift Solenoid "A" Circuit

The judgment is 1",

% Check Revolution Sensor Clrcult

Revolution sensor circuit is short-circulted or disconnected.

The judgment is ''5".

BNNNNYNYRRRYRRY

g

Shift solenoid valve B circuit is short-circuited or discon-
nacted.

®» Check Shift Solenoid "B" Circuit

The judgment is ''2".

@ N

Speed sensor clrcult is short-circuited or disconnected.

% Check Speed Sensor Circuilt

The judgment is ‘6"

EE§§§§§§§§§§§§
—ISSNSNSNNSNNNN

Overrun clutch solenoid valve circuit Is short-circulted or
disconnected.

® Check Overrun Solenoid Circuit

The judgment is "3".

g

Throttle position sensor circuit is short-circuited or discon-
nected.

% Check Throttle Position
Sensor Clrcult

The judgment is 7",

A
V.
V
Y/
7

Y
Y

—ZSSS5S55555555
— SNNSNSSRSNNSN

7
A
7
24

Torque converter clutch solenoid valve circuilt is short-cir-
cuited or disconnected.

% Check Converter Clutch
Solenoid Circuit
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SELF-DIAGNOSIS CODES

Diagnostic information display

Damaged circunr{PElOW)

The judgment is 8",

ORI RRNNNN
NMNNRNRNNNNNRRRNY

%

ViA
V4
7z

Fluid temperature sensor is disconnected or A/T control
unit power source circuit is damaged.

% Check Fluld Temperature Sensor
And A/T Control Unit Power Source

The judgment is “C".

Engine control circult between A/T control unit and ECM
(ECCS control module) is short-circuited or disconnected.

»Check Engine Control Circult

The judgment is "'9".

ENRNRNNNYRY

Engine speed signal circuit is short-circuited or
disconnected.

» Check Engine Speed Signal Circuit

The judgment is "D"".

|2@SSSSSNR

Battary power is low.

Battery has been disconnecled for a long time.

Baltery is connected conversely.

(When reconnecting A/T control unit connectors, this is not
a problem.)

The Judgment is A"

NININNNNNRNNNNN

Turbine revolution sensor circuit is short-circulted or dis-
connected.

% Check Turbine Revolution
Sensor Circuit

The judgment Is ''AT CHECK"".

NN EENEEEEERINNN

NNRNERNNRNRRNNNN

(O]

Inhibitor switch, 1 position switch, kickdown switch, closed

throttie position switch or diagnostic information display

systam circuit is disconnected, or A/T control unit is dam-

aged.

® Check Inhibitor Switch, 1 Position
Switch, Kickdown Switch, And

Diagnostic System Circuit

The judgment is 'B"".

@ SRR

7
Y/
7
7
Z
V

%
%,
4

4

Line pressure solenoid valve circuit is short-circuited or
disconnected.

®» Check Line Pressure Clrcuit
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INFINITI

INPUT SENSOR DESCRIPTION

The Speed Sensor is gear driven and it sends a signal to the speedometer and to the A/T control

unit. It can be checked in two different ways.

When checking the speed sensor at the A/T control unit, use the DC scale on your voltmeter and
check between pin 27 and ground. With the engine on and the wheels turning slowly(about 1-2
mph), voltage should alternate between 0 volts to S volts.

When checking the speed sensor by itself, use the AC scale on your voltmeter. While quickly turning
the drive gear, voltage should go to about .5 volt. See Figure 3.

r Speed Sensor

CHECK COMPONENT.
1) Remove speed sensor from transmis-
sion,

2) Turn speedometer pinion quickly and
check voltage between terminal (@

and ®

j

Y,

Figure 3.
The Revolution Sensor is mounted on the tail housing and it is most easily checked with an
ohmmeter. When checking the revolution sensor, first disconnect it from the connector so that the
ohms readings that you take are of the sensor only. See Figure 4.

.

// REVOLUTION SENSOR

\

((@j v o Check resistance between terminals @ @ and @
\M\ @ Terminal No. Resistance

500 - 65002

@
el | [
‘ @

No continuity

@
@ No continuity
o

Figure 4.
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INPUT SENSORS CONTINUED

The Turbine Revolution Sensor is mounted on top of the transmission at the front of the case. It
provedes additional information to the A/T Control Unit for shift timing and feel. This sensor is
also checked with an ohmmeter. See Figure 5.

1
TURBINE REVOLUTION SENSOR
o Check resistance between terminals D, @ and @.
Terminal No. Resistance
@ @ 2,200 - 2,8000
@ @ No continulty
@ ©)] No continuity
ad 1
\. J
Figure 5.

The Throttle Position Sensor and the Throttle Position Switch are located under the hood at the
throttle body. They tell the A/T Control Unit anumber of things. First, the closed throttle position
switch signals when the accelerator pedal is fully released. to check the closed throttle switch with
an ohmmeter, see Figure 6. Next, the wide open throttle switch signals the A/T Control Unit when
the accelerator is pushed over halfway down. To check the closed throttle switch, see Figure 7. The
Throttle Position Sensor tell The A/T Control Unit the degree of throttle opening. It can be checked
with either a volt meter or an ohmmeter. To check it with a volt meter, it must remain connected
and probed at terminals 31 and 35. With the ignition on. voltge should vary between .5 volts at
minimum throttle to about 4 volts at maximun throttle. To check the Throttle Position Sensor with

an ohmmeter see Figure 8.

L THROTTLE POSITION SWITCH (Closed throttie position
- switch)

1. Warm up engine sufficiently.
e Make sure fast idle cam holds cam follower lever released.
2. Disconnect throttle position switch harness connector.

3. Check continuity between terminals @) and (B

Throttle
position switch

Accelerator pedail condition Continuity
Released Yes
Depressed No
\\ _J/
Figure 6.
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INPUT SENSORS CONTINUED

THROTTLE POSITION SWITCH (Wide open throttle
position switch)

1. Warm up engine sufficiently.

e Make sure fast idle cam holds cam follower lever released.
2. Disconnect throttle position switch harness connector.

3. Check continuity between terminals ® and ©.

Accelerator pedal condition Continuity
Released No
Depressed Yes
Figure 7.
(" ™)
THROTTLE POSITION SENSOR
1. Disconnect throttie position sensor harness connector.
a 2. Make sure that resistance between terminals @ and@
c changes when opening throttle valve manually.
/ Accelerator pedal condition Resiatance k(3
Completely released Approximately 0.7
@ Partially released 0.7-8%
e Completely depressed Approximately §
\_ /
Figure 8.

The Kickdown Switch is mounted at the top of the accelerator pedal and it tells the A/T Control
Unit when the Accelerator pedal is pushed all the way down. It is a normally open switch which
closes when the accelerator pedal is fully depressed. To check this switch, place a voltmeter between
pins 14. and ground with the ignition on. There should be between 3 and 8 volts present unless the
throttle is fully depressed. At full throttle there should be 1 volt or less. Refer to the electrical circuit
diagram for pin identification.

( )
Check continuity between terminals @ and @ and
betwesn terminals @ and @, ®. ®. @, ®, @ while
moving selector lever through each position.

Terminal No.
Lever position
|0 [(®|C|®IQOI®|O

P o—+o0 | o+o

R o O

N o—+-0 ')

D O O

3 O

2,1 O- 0
INFINITY INHIBITOR SWITCH CONTINUITY CHART

L J
Figure 9.

The Inhibitor Switch is located on the transmission manual lever shaft and it tells the A/T Controller
which range is selected. See Figure 10 for the switch terminal identification and continuity testing.
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A/T CONTROL UNIT

The A/T Control Unit is located under the dash on the drivers side by the kick panel. After recieving
the input information described on the previous pages, it turns the transmission solenoids on and
off to control shift timing and pressure. An overview of the wiring schematic with connector pin
identification is provided in Figure 10.
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Crd Y : < O SWIET SOLENOID
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Figure 10.
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INTERNAL SOLENOIDS AND SENSORS

The Shift Solenoids and the Overrun Solenoid are mounted on the valve body. They are normally
open when off and drain line pressure from the shift valves or control valve. When they are
energized, they close and allow line pressure to stroke their respective valve. The sequence in which
the solenoids are energized determines which gear is selected. Figure 11 describes the proper shift
solenoid pattern and may be used as a guide for testing the transmission independently from the

controller.

The Line Pressure Solenoid is mounted on the valve body. It is operated by a pulse signal from
the controller and this varied pulse or duty cycle controls pressure. These timed pulses translates to
from .5 to 5.5 volts after the signal goes through the dropping resistor. There should never be full
battery voltage to the line pressure solenoid.

The Lock-up Solenoid is mounted on the valve body. It is normally closed when off and blocks
the drain so that line pressure moves the lock-up control plug to the release position. When it is
energized, it opens and drains pressure from the control plug.

The TOT (Transmission Oil Temp.) Sensor is located on the valve body all by itself but plugs
into a common harness with the solenoids. The wires in the separate connector are black and white.
At room temperature the resistance across the TOT Sensor wires should be about 2.5K ohms. The
resistance will drop as the temperature increases. To ohms test the TOT Sensor, first make sure that

it is disconnected from the hamess connector.

ProCarManuals.com

( N
GEAR SOLENOID A | SOLENOID B LOCK-UP OVERRUN PRESSURE
SOLENOID SOLENOID SOLENOID
1st ON ON OFF ACTIVATES PULSE
UPON MODULATION
2nd OFF ON OFF VARIOUS | CONTROLLED
THRROTTLE BY
3rd OFF OFF OFF OPENONGS COMPUTER
4th ON OFF ON OFF
OHMS 20 - 30 20 - 30 10 - 16 20 - 30 25 -5
Pin | Description Wire Color
 — 7 | Shift Solenold B. Yellow
6 Shift Solenold A. Green
/ 716 | 8 1\ 8 | Overrun Solenold. Gray _
i Line Pressure Solenold. [ Red
\5 33|35 U 5 | Lockup Solenold. Blue
33 | Auld Temp. Sensor. Whhte
35 | Auld Temp. Sensor. Black
PIN SIDE OF 8 TERMINAL CONNECTOR GOING TO THE TRANSMISSION.
. _J
Figure 11.

The Dropping Resistor is located under the hood near the air cleaner. Its function is to tailor the
line pressure according to temperature. If it fails, to much voltage will get to the pressure control
solenoid on the valve body, and the result will be insufficient pressure rise under various driving
conditions. The Dropping resistor is easily checked with an ohmmeter. See Figurel2.
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INTERNAL SOLENOIDS AND SENSORS CONTINUED

N

DROPPING RESISTOR

e Check resistance between two terminals.
Resistance: 11.2 - 12.802

N J

Figure 12.

i)

The Three-Unit Solenoid Assembly and Pressure Control Solenoid are not serviced seperately.
When the valve body is removed, each solenoid can be identified and checked. See Figure 13. The
ground for each solenoid is connected to the solenoid assembly body. If necessary, the shift
solenoids and overrun clutch solenoid operation can be tested by applying battery voltage. The Line
Pressure Solenoid, however, should NOT be tested with battery voltage. Damage may result because
its resistance is so low.

( )

Qround

3-UNIT SOLENOID ASSEMBLY (Shift solenoid valves A,
B and overrun clutch solenold valve) AND LINE
PRESSURE SOLENOID VALVE

e Check resistance betwean terminals of each solenoid.

Solenold Terminal No. Resistance
Shift solenoid valve A 3
Shift solenoid vaive B 2 Ground 20 - 400
Overrun clutch solenoid vaive | 4 terminal
Line pressure solenoid valve | 1 25-50
. J

Figure 13.

Each Solenoid, Sensor, and Switch described in this chapter can be checked at the A/T Control Unit
or at the individual part. When checking these sensors, solenoids, and switches with an chmmeter,
remember that they must be disconnected first. When checking these sensors, solenoids, and
switches with a volt meter, remember that they must be connected into their respective circuits
under operating conditions.
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SUBARU XT AND LEGACY 4 SPEED

The Subaru 4 speed automatic transmission is used in front drive and four wheel drive Subaru’s
beginning in 1987. The 4 wheel drive version has a separate set of clutches that are computer
controlled to provide full time all wheel drive while allowing for comering and handling. This
transmission has five solenoids on the valve body to control shifting, converter clutch apply, and
oil pressure. The all wheel drive version has a sixth solenoid to control the transfer clutches.
Diagnostic procedures are basically the same for the FWD models and the AWD models. The first
step is to determine exactly what the transmission is doing or not doing.

FAIL-SAFE FUNCTION

A fail-safe function is provided to maintain driveability even if trouble occurs in the speed sensor,
throttle sensor, inhibitor switch,or any of the solenoids.

1. Vehicle Speed Sensor. A dual speed sensing system is used. The speed signal is taken from the
transmission (output shaft revolution sensor) and also from a sensor built into the speedometer.
Even if one sensor system fails, the vehicle can be controlled normally with the other sensor system.

2. Throttle Sensor. If the throttle sensor becomes faulty, the throttle will be set to a predetermined
position.

3. Inhibitor Switch. If two signals are inputted due to inhibitor switch failure, the vehicle can be
driven under the following priority. D } N(P)R 3 2 1.

4. Shift Solenoids 1 and 2. If trouble occurs in either of the solenoids 1 or 2, both solenoids are
turned off and the vehicle is made driveable in the 3rd hold position. This means that the vehicle
will start and stay in 3rd gear unless 1st gear is manually selected. 1st gear will only be available
with the selector placed in first.

5. Shift Solenoid 3 (Overrunning Clutch) If the overrunning clutch solenoid fails, the solenoid is
turned off. The overrunning clutch will then engage and engine braking will be applied when
reducing vehicle speed.

6. Duty Solenoid A. (Line Pressure) If duty solenoid A fails, the solenoid is turned off and line
pressure is raised to maximum to assure vehicle operation.

7. Duty Solenoid B (Lock-Up) If duty solenoid B fails, the solenoid is turned off and lock-up is
released.

8. Duty Solenoid C (Transfer) When duty solenoid C becomes inoperative, it turns off. This
causes maximum oil pressure to be sent to the transfer clutch so that power is always transmitted

to the rear axle.

After we have determined exactly what the transmission is doing, we can begin electrical diagnosis.
It is usually best to let the on-board diagnostic system look for any trouble before proceeding with
individual sensor and solenoid checks.
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SELF-DIAGNOSIS SYSTEM

The self diagnosis system is capable of sensing any trouble that has occurred in the major inputs to
and outputs from the Transmission Control Unit (TCU). The results of the self-diagnosis are
displayed as fault codes through a flashing power indicator light. Fault codes may be retrieved in
two ways. On Legacy models, Select Monitor may be connected to a diagnostic connector located
under the instrument panel on the drivers side. A self- diagnosis test may also be performed on all
models. To perform the self-diagnosis test, refer to the chart below.

[w-tm up the engine. l

v

Drive vehicie at speeds grester
then 20 krvh (12 MPH).

v

Stop vehicle and turn ignitdon

switch OFF,
| Faulty indicator light circuit or
[Turn Tgniion swkeh ON. ] rev
[ XT and Legacy Chack # indicator light o
on Legacy only J
¥ Yos {' 4
Existing problem check proce- =t
dute 'Twn Tordtion ewhah OFF. [ Previous problam history check proceduss J
Move select lev D” and h4
® select lover 1o “D” o 7T
surn manus! switch ON. |Mov- sslect lever to “1* and tuulmmual switch ON., J
[Tum ignition switch ON. ] ﬁum ignition switch ON. ]
“M:"" :“:,::3 m;%?;: snd [Movo select laver to “2” and turn manual switch OFF. ]

+ ' 4
Move select lever to “2” and i
turn manuel swich ON. Wovo select lever to “3” snd Wwrn manual switch ON. I

* A 4

r:r’\l:n:.hc‘l '“‘"r:"o?; ond [Move selact lever 10 “D" and turn manual switch OFF. ]
4 v

Partislly depress sccelerator -

pedal (10 1urn idis switch off). [Pamllw depress accelerator pedsl [to turn idle switch off), |

l_.—pl Ensure indicstor gt bilaks. |- J

Y v
Indicator Jight blinks at 4-Hz Indicator light blinks st 2-Hz Indb light remalns lthumi-
Intervels.® Intervsls.*® [Tlocblo code is quputted. I nated.
v Y
y Y Check Infubitor switch, manual
Chack problem corresponding y . . h
IFouw battery ] [Nonml ] with trouble code, Tmcu h..‘c.rdlo switch, witing,

*: Blinks every 0,125 (1/8) seconds (with ignition switch OFF).
= Blinks every 0.25 (1/4) seconds (until ignition switch s turned OFF).

Fault Codes are outputted in a series of blinks that contain long and short flashes. Interpretation of
therse codes is described on the next page.
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is found in Figure 2.

TROUBLE CODES

Follow the self- diagnosis as indicated in the chart on the previous page. This will cause the power
light to flash the trouble code or codes corresponding to the faulty part. Long flashes (1.2 sec.)
indicate a "ten" and short flashes (0.2 sec.) indicate a "one". See Figure 1. If there is more than one
code, each complete code will flash once and then the next higher number code will follow. An
example of a fault code is two long flashes (1.2sec. each) followed by three short flashes (0.2
each)with about 2 seconds delay after each code. This example is code 23. A list of trouble codes

rE:m'lml-:

When only one part has failed:
Flashing code 12

{unit: second)

rl N NI
0.2 0.2
1.2

1.8
0.3 0.3

ProCarManuals.com

When two or more parts have failed: -
Flashing codes 12 and 21 - . ' . .
{unit: second) 0.2-L
1.2 1.8 1 8
L 0.3 0.3 0. 3
Figure 1.
' Abby. Y
Trouble code om Content of dlagnosis {Setect mém
Detucts open or shorted drive
n Duty solenoid A clrcult, as well as valve seizure. FL
Detacts open of shorted drive
12 Duty solenoid 8 clrcult, as well as vaive selzure. w
Detects open or shorted drive
3 Shitt solenold 3 circuk, as well as vaive seizure. OVR
Detacts open of shorted drive
14 Shift solenold 2 clecult, as well as valve selzure. SFT2
Detocts open of shorted drive
15 Shift aclencid 1 clrcult, a8 wd as vaiva selzure. SFT
2 ATF temperature sensor Detects ol m:&md input ATFT
Detacts open or shorted input
22 Atmospheric seneor signal circuit BARO.P
23 Engine revolsion signal Ostocts open o shorted Input EREV
Detacts open of shorted drive
u Duty solencld € circult, as well as valve seizure. 4WD
3 Throttie ssnsor Detects °p‘"| Io::lr'm‘d input THV
2 Vehicle speed sensor 1 Detacts :::‘.ﬂ;:‘:m"“ input VSPY
\ <] Vehicle spesd sensor 2 Detects mn:m’d input VsP2 J

gure 2.

CLEAR MEMORY

Current trouble codes displayed by the power light are cleared by turning the ignition switch OFF
after conducting the self-diagnosis operation. Previous trouble codes, however, cannot be cleared
since they are stored in the ECU memory which is operating on the back-up power supply. these
codes can be cleared by removing the the #14 fuse located in the lower portion of the instrument
panel. Be sure to keep the fuse out for at least one minute to insure that the codes have cleared.
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TRANSMISSION CONTROL UNIT (TCU)

There are major differences in the Control Units and connectors between the XT version in 1987
and late model Legacy and SXV’s. The XT has the TCU located inside of the left rear quarter panel.
The Legacy TCU is located under the instrument panel, just to the left side of the steering column.
A wiring schematic and connector information for the XT model is shown in Figure 3. The Legacy
wiring schematic is shown in Figure 4. Connector information and votage checks for the Legacy

are shown in Figure 5 and Figure 6.
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Figure 3.
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TRANSMISSION CONTROL UNIT (TCU)
CONTINUED

awp) —
R wer o § T ) 5
4 CAUISE CTRL UNIT = el k
K ®_ve | 14w}
L CAUISE OTRL UNIT RHHT L1
B ANTI-LOCK BRAKE CTAL UNIT —ls q ATF TEMP
5 INST CLSTA J LT lg] sEWsOR
c
-, STOP LT 8W (W/ CRUISE CTAL) Bu-vee |3 wrr
BLCVEL | 1) soL et
gy seo-awr [ oy
B ?——v—(‘) soL g2
FURE 214 BAN-VEL [—
5 (F/B PiN D8 —=—1] o\ BHIFT
BAN IV—U soL#y
~{we } GAN |
run#m( ? :mls PRES
1 r_I s ) L]
BENSOR L
L —w\ LOOK UP
—Jo) soL
wHT-ak |
BB 1 1.) :‘:8
. wHT —o
g e SPEED
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BLK-VEL
W
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WHT-BLK
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TYeLBw y—  su-ve J [1ivewmm
RED-GAN d
WHT-BLK
INST CLOTR < Y e BAN-YEL
RED-BLU d BV o PAOR-UPLTS
T =
m_om =24, FUSE @1 IF/B PIN DY)
-
LT QRN-YEL
MPFI CONTROL UNIT SLU-OAG
WHT-BLK
FUSE #1 [F/B PIN D2) S {
BLK BLY T mu-a::_‘
WO 3W SR BLX -l T FVSE/MELAY BOX PIN §1 e
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RED-GAN o
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Figure 4.
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TRANSMISSION CONTROL UNIT (TCU)
CONTINUED

The Legacy models and the SXV models have three connectors that plug into the TCU. they are
identified as connector B33, B44, and B46. When performing voltage checks or trying to identify
individual circuits, be sure which connector contains the circuits to be checked.

( )

-

=
s

TO B33 TO B4a4 TO B46

LEGACY AT CONTROL UNIT CONNECTOR

VOLTAGE TESTS WITH IGNITION ON

Conent Cor;\:cmv T",;':"" Measwring conditions Volusge (V}
Batiery supply 848 14 ignition switch OFF 10 — 14
1 tgnition switch ON {with en-
Ignition power supply ::2 e on! gine OFF)( 10—14
vpe Select lever In “P” range Less then |
M’:::. Signai {—) 848 ’ Select lever in any other 9 —13
than “P” range
“R" 1enge Select lever in “R” range Less than 1
Signal {—) B48 10 Selact lever in any other _
swheh than “R” range &—10
“N“ range Select lever In “N” range Less then 1
B Signal (—) 848 ] Select lever in sny other
switch than “N” range -1
Select lever in “D” range Less than 1
Inhibitor “D" range -
; Signal (—) B44 1 Select Jever in srry other
swieh switch than “D” range 4=7
nye Select lover In 3" range |- Less than 1
nu'l::r?. Signal (—) 844 2 Select lover in any cther c—10
than “3” range
g Select lever in 2" range Loss than |
,w',:::. Signel {—) 844 3 Seloct lever in any other e —10
than “2” range
“ye Select lever in “1” rsnge Less than 1
,J;c":' Signal (—) B44 4 Select levar In any other 6—10
than “1” range
Manusl switch ON Less than 1
Manual switch Signal (—) B48 [ ] Manusl switch OFF e — 10
i Broke pedal depressed 10— 14
Brake switch Signal (+) B4s 7 Brake pedal released Less than 0.5
" ABS switch ON Less than |
ABS signral Signal {(—) 848 5 ABS swieh OFF s —10
Figure S.
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TRANSMISSION CONTROL UNIT (TCU)
CONTINUED
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\
Connector Tetminal Voltage Resistancs to
Content No No. Measuring conditions ™ } b;'d:)
. X o
Tivotile sen- Throttle fully closed 40-—48 _
sor Signal su ’ Throttls fully open 0.7 —17
Throttle fully closed Less than 0.6
Idle switch Signal 848 18 Throttle open at lsast 2 da- 3—8 -
Qiees
ATF tempaerature 20°C {8§8°F) 3.0—38 23k—2.7%
ATF tempaeras-
tre sensor | SHanel (+) Bas 10 ATF b o-gid so'c 1.0—13 260 — 260
Vshicle spesd Vehicle stopped °
Signal (+) B44 12 Vehicle speed st least 20 450 — 650
sengor 1 kb (12 MPH] Greater than 1 (AC range)
Whon vehicle is slowly -
Vahicle spsed | g0y (4) B4s 1" moved ot lssst 2 meters | L8 than 1—fgreater than -
sensor 2 (g L}
*Aimaspheric - - -
sansor Signal {+) B44 9
] When cruise control is set
Cruse setsig:| gt ) i s {SET lamp ON| Less than | _
nel 9 Whan cruiss control is not 6—10
sot (SET lamp OFF)
Select lever in 13t or 4th 10—14
ShiN solencid 1 813 14 feet 203
Seloct lover in 2nd or 3rd Loss than 1
gear
Select lever in 15t or 2nd 10— 14
Shif solenoid 2 B33 13 ot 202"
Select lever in 31d or 4th Less than 1
gesr
Select laver in “N" range
{with tivottie fully clossd) Lass than §
Shit solenoid 3 832 15 = 2030
Select lever in “D” renge 10 — 14
{with throttle fully closed)
Trvosl ll dosed it 15—10
engine after warm-up i .
15 — 468
Dty solenoid A 83 [} Thwottle fully open [with e o renos
gine OFF) after warm-up i
Theottla ll;l)'y';d:tod (with 5— 14
ongine OFF) after warm-up .
9—15
Oropping resistor ax 7 Throttle fully open (with siv rvenos
gine OFF) alter warm-up -
When lockup occixs 8~ 14
P —15
Outy solencid 8 833 § When lockup s released Leas than 0.6
Fuse on FWD swhch 8 — 14
Fuse removed from FWD
Duty solencld € B33 3 switch (with throttle fully Less than 0.6 9—18
open and with select lever ’
I 181 gear
Sensor ground line 1 B&4 7 - [ Less than 1
Sensor ground line 2 846 20 - 0 Less than 1
System ground line 848 1 — 0 Less than 1
Power systern ground line 833 10 - [} Lass than 1
48 2 Fuss removed 10— 14
FWO swhch . . Fuse instalied Less than 1
Figure 6.
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FUNCTION OF MAJOR ELECTRICAL

COMPONENTS

Figure 7 gives a breif description of each of the transmission and TCU input and output signals.
The function of these signals is described in some detail. Further in this chapter, more specifics for
each sensor and solenoid will be provided where possible.

r

INPUT SIGNAL

Signal name

Major function

Thvotile sensor

Dstects throttis opening and determines shift point, line pressure and fock-up vehicle
speed according to engine load,

Vehicls speed sensor 1
{mounted to transmission)

Dstects vehicle spesd. This signsl is used to contiol shifting, Jock-up, line pressure, and
transfar clutch.

Vahicle speed sensor 2
(build-in mater)
{mounted to transmission)

Used to control transfer clutch and as backup in case of failure of vehicle spesd sensor 1.

Engine revoiution

Datects engine speed. This signsl is used for lock-up chutch smooih, control st fock-up and
to prevent sngine overrunning st “2* end "1” range.

Inhibitor switch

Used 10 determine shifting and line pressure for respective ranges “P”, “R”, “N”, D", 3",
“2" and “1",

Cruise switch (cruise control)

Detacts operstion of cruise control, snd sxpands “4th'” operating range.

ATF tempersture ssnsor

Detects ATF temperature. This signai iz used for inhibition of lock-up, release of OD and
detection of ATF temperature.

Manual switch

Used 1o maintain the lransmission In select range 2nd, 3rd when golng up or down steep
hils, running on sand, mud, or slippery surfsces.

Used to change the mode from AWD to FWD. Also used to adapt the vehicle to FWD

FWO switch tester roller, Changeover from AWD to FWD cen be sccomplished by inserting s fuse into
the fuse holder,
When ABS is operating, to oplimize ABS control, transfer clutch lorque is controlied to
ABS signal eliminste the influence of engine braking and reduce the degree of coupling between froni

and rear wheels.

Atmosphetic pressure sensor

Detects atmospheric pressure. This signal is used for decresse the shift shock at the high
ground.

OUTPUT SIGNAL

Signal name

Function

Shift solencids 1, 2

Controls shift stsge by turning solencid ON/OFF. Relationship between solenoid operation
and shifting stage is shown in Table below. When shifting, timing is controlled for sach
solonoid to reduce shock.

Controls 3-2 shift timing and overrunning clutch operation. Shift timing is controlled by

g\:’:’:::;:‘: c?u ch) controlling release speed of oil pressure to reducs shock while downshifting. The overrun-
ning clutch Is controlled so that it will operate during coasting to apply engine brake.

3‘:?;3':::': A Reguiates the fine presswe sccording to driving conditions.

Duty solenoid 8 Regulates the hydrauiic pressure of the lock-up clutch and operates in thres modes {open,

{lock-up) smooth and lock-up).

Duty solenoid C Reguiates the hydraulic preasurs of the transfer clutch snd controls the driving force to the

{transfer pressure)

rear drive shalt.

“Power” indicstor light

Iindicates whaether the shilt pattern ls “Normal” or “Powsi”. The indicator lights in power
mode. This light is also used lor “sel-diagnosis”™.

FWO pilot Kight

Lights when the "FWD switch” turned ON.

ATF temperature warning light

Lights when ATF becomes hot (exceeds a8 set temperature level).

N

Figure 7.
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INPUT COMPONENT DESCRIPTION

Vehicle Speed Sensor 1 (output shaft rotation sensor) is mounted on the top of the transmission on
2WD vehicles, and on the extention housing on AWD vehicles. See Figure 8. The speed sensor
outputs a pulse signal which is transmitted to the TCU where it is converted to vehicle speed. It can
be checked with an ohmmeter at the harness connector. First, disconnect the transaxle multiconnec-
tor harness. Models with the "round’ connector are checked between pins 8 and 10. Models with
the "square" connector are checked between pins 9 and 16. Pin identification is found in Figure 12.

( )

Revolution
K sensor

J

Figure 8.

Vehicle Speed Sensor 2 is in the combination meter (speedo head). The reed switch near the
speedometer is turned on or off by the rotating of the speedometer cable and the pulse signal is
converted to speed signal by the TCU. It can be checked at the TCU with a volt meter. With the
wheels turning slowly, there should alternately be about 1 volt max. to 4 volts min. Check between
ground and Connector B46, pin 11 on Legacy and between ground and pin 5 on XT models.

The Throttle Sensor provides electrical input to the TCU corresponding to throttle opening. The
throttle opening and acceleator pedal depression speed are detected by this throttle sensor. it can be
checked with an ohmmeter. First, disconnect the wire connector at the throttle sensor. Figure 9
shows typical throttle sensors and ohms test values.

(Terminals 2-4 LEGACY SUBARU XT Terminals 2-3 )

Closed Throttle Closed Throttle

//'- o ¥~ // {  5.8-17.8 k ohms
/

47 \\ / / ; Open Throttle

V. /1.5 -5.1 k ohms

10-12 k ohms s
Open Throttle
3-5 k ohms

Figure 9.
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INPUT COMPONENT DESCRIPTION
CONTINUED

The Inhibitor Switch is mounted on the right side of the transmission case and it has two functions.
First, it assures safety when starting the engine. When the selector is placed in "P" or "N", the
electrical circuit in the inhibitor switch is completed so that the starter may be engaged. Second, the
inhibitor switch incorporates circuits for detecting the selected range position and sending those
range signals to the TCU. Figures 10 and 11 show wire color, connector identification, and

continuity test charts for the XT and Legacy.

( : )
vy 4123 als|6|7|8] 910|114
Position
Park O+=0 o—+0O
Reverse O O oO—=0
Neutral O O OO0
Drive o O
3 O O
2 O
Color B |[YL|BR|YG [YW|YB| R |BY |BW|BW/GB
\ y
Figure 10.
( )
PIN NO. 4 3 2 1 8 7 6 5 12 11 10 9
LEAD
COLOR| g Yy [ BR| Y | YW | vB R | Gw | BY | BW | BW | GB
POSITION — gy gr—
P _1O=0 0==0 1]2]3]4
RO O 0+0
N O- 0] o—+—0 H 5161718
D O O J
3 O- 2®) 9 1011112
2 o, 0] ~ S ¢
1 O O
GNITION | oL
SIGNAL SENT TO AT CONTROL UNIT CIRCUIT CII-:RGCTJIT
\_ )
Figure 11.

The ""Hold" Switch'' and ""Power" Switch are located on the gear shift lever and instrument cluster
depending upon model. The "Hold’ Switch signals the TCU to "hold" first or second gear as
commanded by the driver. In drive range, it also prevents overdrive. The "Power" switch signals
the TCU to change the shift strategy to proveide a sporty feel rather than conserve fuel.

The FWD Switch on all wheel drive vehicles only sends a ground signal to the TCU to energize
the transfer solenoid which will cancel power to the rear wheels.
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TRANSMISSION SOLENOID AND
SENSOR DESCRIPTION

The Transmission Temperature Sensor is mounted on the valve body and signals the TCU a
resistance value which affects shift strategy . Ohms resistance checks can be made at the TCU. For

resistance values see Figure 6.

Shift Solenoids 1 and 2 are located on the valve body. See Figure 12. They are turne on and of
according to the signal from the TCU. the pattern in which they are energized determines the gear
range achieved. Figure 13 gives a solenoid operation chart and ohms test information.

Shift Solenoid 3 is also located on the valve body. See figure 12. The TCU turns this on or off to
control engagement of the overrun clutch. This provides engine braking when needed.

Duty Solenoid A (Line Pressure Solenoid) uses a pulse signal sent by the TCU to control
transmission oil pressure. This solenoid regulates the pressure modifier valve and the pressure
regulator to adjust line pressure for best operating charactoristics at all throttle opening and load
conditions. This solenoid is also on the valve body as shown in figure 12.

Duty Solenoid B (Lock-Up Solenoid) also uses a pulse signal sent by the TCU. This signal controls
the lock-up control valve to provide smooth engagement and disengagement of the converter clutch.

Duty Solenoid C (Transfer Solenoid) used on 4WD and AWD models only, is mounted to the
transfer control valve side of the extension case. It is duty ratio controlled by the TCU. It controls
transfer control valve to make the rate of application of the transfer clutch correct for all traction
conditions. it is identified in Figure 12.

[ )

LOCKUP LINE PRESSURE SOLENOID 2 SOLENOID 1
SOLENOID
SOLENOID SOLENOID 3

Figure 12.
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TRANSMISSION SOLENOID AND
SENSOR DESCRIPTION CONTINUED

The Solenoid application chart is shown in Figure 13. Pin identification is different between XT
and Legacy, so be sure that you make checks and tests at the proper connector . The inhibitor
connector is often mistaken for the solenoid connector.

4 h
GEAR SOLENOID A | SOLENOID B| LOCK-UP OVERRUN | PRESSURE
SOLENOID | SOLENOID | SOLENOID
ist ON ON OFF PULSE
AT S
2nd OFF ON OFF OR i ne
3 OFF OFF OFF COMPUTER
4th ON OFF ON OFF
OHMS 20 - 0 20 . 30 10 - 18 20 - 30 25.8
- Pin 7 is Shift Solenold A. (Blue/Yellow)
O Pin 1 Is Shift Solenold B. (Blue/Lt. Green)
0 Pin 4 is the Overrun Solenold. (Blue/Black)
< Pin 11 is the Pressurs Solenoid.
> Pin 2 Is the Lock-up Solenoid.
% Pins 5 and 9 are the TOT Sensor wires.
s XT Pin 12 s the Transfer Clutch Solenoid.
| 8 WIRE SIDE QF 12 TERMINAL CONNECTOR GOING TO THE TRANSMISSION
O
O ~ = ~ PIN1 SHIFT SOLENOID 1 (BLUE & YELLOW)
' @ @ @ @ PIN 2 SHIFT SOLENOID 2 (RED & WHITE)
PIN 3 SHIFT SOLENOID 1 (BLUE & YELLOW)
PIN4 &8 GROUND
PIN 5 & 12 TEMPERATURE SENSOR
@ @ @ PIN 6 LOCK-UP SOLENOID
PIN 7 LINE PRESSURE SOLENOID
@ @ @ @ PIN9 & 16 VEHICLE SPEED SENSOR (AWD)
PIN 10 SHEILD WIRE
PIN 11 TRANSFER CLUTCH (AWD)
@OOAB| enis NOT USED
- / PIN14 & 15 VEHICLE SPEED SENSOR (FWD)
" LEGACY Dy
Figure 13.
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Connector 1991
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TOYOTA COMPUTER CONTROLS

Toyota transmissions have had computer controls for almost a decade. Many updates and changes
have occurred, but the basic design and test procedures have remained remarkably similar. Toyota
front wheel drive models and rear wheel drive models use the same solenoid pattern, throttle signals,
speed signals, and trouble codes. Therefore the test procedures and component descriptions
described in this chapter will be generec except where specific differences need to be explained.
The early model (1983-1984) computer controlled systems did not have built in diagnostics. These
models required specific voltage tests to diagnose malfunctions. Procedures for testing the early
models are also outlined in this chapter. Beginning in 1985, Toyota computers incorporated internal
diagnostics with retrievable trouble codes. If a malfunction occurs in one of the speed sensors or
solenoid valves, or in the circuitry of either,this fact will be communicated to the ECU and stored
in its memory. These codes can be read using a scan tool or by jumping the diagnosic pin to trigger
trouble codes to be displayed at the O D light.

SELF DIAGNOSTIC SYSTEM

When the ECU detects an open short circuit in the vehicle speed sensors or solenoid valves circuitry,
it flashes the "O/D OFF" light to alert the driver.

(Note: When the O/D switch is OFF, the "O/D OFF" light merely lights; it does not blink.) At the
same time, ECU stores the location of the fault in its memory. The memory contents remain intact
even if the ignition switch is turned OFF because the memory stored is protected by a backup power

supply.

Start the "O/D OFF" light by turning the ignition switch ON and short-circuiting the ECT and El
terminals of the diagnostics connector for Supra and Camry, short- circuiting Tt ans E1 on 1990
and later Camrys, or grounding the DG terminal (Truck and Early Models). Six diagnostic codes,
for A140E, A43DE, A340E or seven diagnostic codes for A340H, including Normal, are provided.
They are displayed as flashing patterns on the "O/D OFF" light. See Figure 1 for diagnostic
connector information and O/D light pattern interpretation.

Code 62
First digit =6 Second digit = 2

i ON

OFFF—4 secs.—-l f—— --I

0.5sec. O.

Figure 1
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TROUBLE CODES

Normal code indication: The light will blink 2 times per second.
Malfunction code indication: First, the light will pause 4 seconds.

Thereafter, the number of times the light blinks once a second is the first figure of a code. Next,
the number of times the light blinks once a second is the second figure of the code. See Figure 2
for a list of trouble codes and their meaning.

( N
Code No. Light Pattern Diagnosis System
Normal: this appears when none of the other codes are
Normal ﬂmmmmﬂ indicated.
42 ”“ H” ﬂ” Defective No. 1 speed sensor {in combination meter)
Severed wire harness or short circuit
61 _ﬂ.ﬂmum_ﬂ_ Defective No. 2 speed sensor {in ATM)
Severed wire harness or short circuit
62 ””“” Il “” Severed No. 1 solenoid or short circuit
Severed wire harness or short circuit
63 jﬂnmm_mn_ Severed No. 2 solenoid or short circuit
Severed wire harness or short circuit
64 ” ””I””I ” ”ﬂn Severed No. 3 solenoid or short circuit
Severed wire harness or short circuit
‘ Severed No. 4 solenoid or short circuit
65 (A340H) —MUUUULMML Severed wire harness or short circuit
\_ J
Figure 2.

If there is more than one malfunction code, the code with the smallest number will appear first.
Followed by a pause of 2.5 seconds, then the next code will appear in the same manner as described
above. Finally, the entire procedure will be repeated.

-NOTES-

1. If the diagnosis system yields a code other than NORMAL even though the "O/D OFF" light was
not blinking, there is intermittent trouble. Check all the connections in the circuits corresponding

to that code.

ProCarManuals.com

2. Should the speed sensors No. 1 and No. 2 happen to fail simultaneously, the ECU will neither
alert the driver by flashing the "O/D OFF" light nor record any diagnostic code except NORMAL.
It will, however, decide that the driver allow to use only 1st and none of the other gears; shifting
upward will then be disabled.

3. Codes 62, 63, 64 and 65 (A340H) are limited to short or open circuits in the electrical system
comprised of the solenoids, wire hamess, and connectors. The ECU is unable to detect mechanical

trouble (sticking, for example) in the solenoid valves.

4. Should solenoid valve No. 3 (for lock-up clutch control) fail, the ECU will not flash the "O/D
OFF" light to alert the driver. It will, however, record the failure in the form of code 64, which may

be displayed during troubleshooting.
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GENERAL OVERVIEW

The electronic control sytem for controlling the shift timings and the operation of the lock-up clutch
is composed of the following three parts:

1. Sensors: These sense the vehicle speed and throttle position and send the data to the ECU in the
form of electronic signals.

2. ECU: This determines the shift and lock-up timing based upon the signals from the sensors.

3. Actuators: Solenoid valves divert hydraulic control unit to another, thus controling shifting and
lock-up timing. :

SENSORS

The Throttle Position Sensor is located on the side of the throttle body, the throttle position sensor
signals the throttle position to the ECU. This signal is crucial to the ECU deternination of
gear-shifting points. It corresponds to the throttle pressure in the hydraulically-controlled automatic
transmission. Both the direct and indirect type throttle position sensors are shown in Figure 3.

INDIRECT TYPE : The indirect type throttle position sensor contains four terminnals: Vc, Vta,
IDL, and E. The Vc terminal receives a constant voltage of 5 volts from the TCCS (Toyota
computer-controlled system) ECU. The Vta terminal outputs a continuous voltage signal propor-
tional to throttle position. The IDL terminal sends the "fully closed signal" to the ECU. The E
terminal is used for grounding. The TCCS ECU converts the voltage signal from the VTA terminal

into one of three signals - L-1, L-2, and L-3.

DIRECT TYPE: The direct type throttle position sensor contains the IDL contact which corresponds
to fully closed throttle, and three other contacts, .1, L2, and L3 - which correspond to intermediate
throttle positions. The electrical connections between the above mentioned four contacts and the
grounding contact provide a range of nine throttle position signals to the ECU. This type of throttle
sensor is more difficult to check independantly of the vehicle computer system and it is recom-
mended that it be checked at the diagnostic connector with a volt meter.

[ )

Throttle Position

INDIRECT TYPE DIRECT TYPE e Pos
\ )
Figure 3.
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SENSORS CONTINUED

Checking the throttle sensor is done with the ignition switch on and the engine off. Connect a volt
meter as shown in Figure 4. Gradually depress the accelerator pedal from the fully closed position
to the fully open position. If the voltage at the DG or ECT terminal rises in 1 volt increments from
less than .5 volts, to approximately 8 volts, the throttle position sensor is working normally.

(  EcT - E1 A
_ s SRty . UNDER DASH
Terminal
“Bodv Ground
TE1
Throttle Opening
ECT 35 50 g5
Py / Terminal ‘
: ‘ 1 ’ VOLTS 9
Diagnosis Connector Body Ground 0 10
L J
Figure 4.
SPEED SENSOR

The Speed sensors (No. 1 and No. 2) which replace the governor pressure of the hydraulically
controlled automatic transmission tell the ECU the vehicle speed. They are critical as the ECU
determines the gear shifting point from the throttle valve position and from vehicle speed.

NO. 1 SPEED SENSOR

This sensor is built into the the speedometer and operates in the place of the No. 2 Speed Sensor ,
if the No. 2 Speed Sensor should happen to malfunction. it outputs four pulses for every one
revolution of the speedometer cable. This sensor can be checked at the ECU. See the appropriate

wire schematic for pin identification.

NO. 2 SPEED SENSOR

A rotor with a built-in magnet is mounted to the transmission output shaft. Every time that the output
shaft (and thus the rotor) makes one complete revolution, the magnet activates a reed switch in the
No. 2 speed sensor, mounted to the extention housing or case.The reed switch activates over and
over, causing a signal to be generated. This signal is sent to the ECU, which uses it in controlling
the shift points and the operation of the lock-up clutch. It can be checked with an ohmmeter at the
ECU or at the transmission . When checking it at the transmission, it must be disconnected from
the wire connector. See Figure 5 for speed sensor identification and testinf information.
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a N
1. Place ohmmeter |= 0
leads across the |l_— 3. Ohmmeter should
0 _spleed sensor . alternately show
terminals * inui
3 o continuity and
_ &__J discontinuity
= (X
2.Move a magnet around
the sensor tip.
\_ _J

Figure §.

The Neutral Safety Switch is mounted to the transmission and tells the ECU the selector lever
position. This switch contains contacts for both starter circuit control and the shift position indicator,
but the ECT uses signals from two of them on some models, three of them on others, and four of
them on still others. The Supra, 340H, Cressida, and Camry and Celica thru 1985 use two signals
from the neutral safety switch. The ECT interprets the grounding of contacts "2" and "L" for shift
strategy and interprets all other positions as "D" range. The 340E and the Camry, Celica, Corolla,
and MR2 from 1986-up use three signals from the neutral safety switch. In addition to the contacts
described above, these models interpret the "N" position to reduce squat or jerk into gear. The "V6"
Camry uses four signals from the neutral safety switch. The ECU interprets the "R" position as
well as the other three positions described above. The neutral safety switch can be checked for
continuity in the proper ranges according to Figure 6, Figure 7, and Figure 8.

( O—0O Current flows. \
Terminal
Range T
17 2] 3la|ls]6f 7,89
3 o+o| o
R o+
N oo o 0
D O O
2 o 0
L -Q
Cressida, Camry, & Supra thru 1985 )
Figure 6.
-
O-0O Current flows.
Terminal /@
Range 1 {2 [ 3 [ a]s s A
5 >
P o—-o0
N Oo—7=0 o —0O 4
2 o—o0
L O O
\ Corolla FF, MR2 1987-up, &some other late applications y

Figure 7.
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( O=—=0 Current flows. N
A Terminal
"M% "8 [N [Ra | PL [RL [NL | DL | 2L | Lt
P o+o | oo
A o |
N o—10 | & O
D ) ’s)
2 o o LL N 8 PL
L O O
Camry & Celica 1986 - UP 4
O—O Currant flows, — ~H N \
- Terminal [
Shiﬂ\irm I PR PRI
position o ]
R range t == 2L DL NL RB RL
N range O c
| 2range | | O— ©
L range O O
\ V6 Camry 1988 1/2 - UP J
Figure 8.

Transfer Shift Position Switch (A340H only) he transfer shift position switch tells the ECU
whether the transfer shift lever has been shifted into "L4" or not. When the switch contacts are
closed, the ECU detects that the transfer shift lever is in the "L4" position. When the switch is open,
the ECU detects that the lever is in "H2" or "H4". This switch can be checked for continuity

according to Figure 9.

( N
Terminal
Shift position
1 2 3
H4 OoO——0
L4 O O O
H2
. J

Figure 9.

BRAKE LIGHT SWITCH

This switch is mounted on the brake pedal bracket. It’s purpose is to tell the ECU to turn off the
lock-up clutch when braking occurs. It is a normally open switch that closes to ground. It can also
be checked at the dignostic connector with a volt meter. With the ignition on and the engine off; the
voltage at the ECT terminal should be about 8 volts with the gas pedal fully depressed (see throttle
sensor checks). while observing the voltage reading for fully open throttle, depress the brake pedal.
the voltage shoud drop to zero if the brake switch is working properly.
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O/D SWITCH Some Toyotas use an overdrive switch that causes the transmission to shift into and
out of overdrive. When the O/D switch is turned on, a signal is sent to the ECU to enable overdrive
and turn off the O/D OFF light. A circuit diagram for the overdrive switch is shown in Figure 10.

r From Battery. X From Battery )

//

“Q/D OFF" Light (ffa) “0/D OFF" Light <
~

ov
12V ECU ] l
ECU ‘J
Contact (ON)
Contact (OFF)

- = - y

Figure 10.

O/D CANCEL SIGNAL The O/D cancel signal travels from the TCCS ECU and cruise control
computer to the OD1 terminal of the ECU connector. Grounding the OD1 terminal prevents the
ECU from shifting into overdrive gear. The TCCS ECU and the cruise control computer ground
the OD1 terminal to inhibit shifting to O/D in the following situations:

TCCS ECU shows water temperature is 122° F. or less.

CRUISE CONTROL COMPUTER sees the the preset vehicle speed exceeds actual vehicle speed
by more than 4 - 6 mph when the cruise control system is in operation.

Note: on late models vehicle that have one ECU that controls engine and transmission functions,
the OD1 terminal is on the ECU so no seperate water temperature signal is necessary.

~N
PATTERN SELECT SWITCH Two
shift schedules are programmed into the
ECU. They are the "Power" and "Normal"
modes. The shift strategy provided by the
ECU is determined bt the selection of this
switch setting. It is usually found on the
consol near the gear shift lever. It is easiest
to check the pattern select switch at the
ECT ECU with a volt meter. See the ap-
propriate wire schematic on the following

pages.

Figure 11.
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SYSTEM LAYOUT

There are many location configurations possible for the solenoids, switchs, sensors, and the ECT
(Electronically Controlled Transmission) computer. The most common system layouts are shown

in the following Figures.

r A
O/D Main Switch  Pattern Select Switch
Neutral Start Switch
ECT ECU
No. 1 Speed Sensor
Brake Light Switch
No. 2 Speed Sensor
No. 2 Solenoid Valve
No. 1 Solenoid Valve
No. 3 Solenoid Valve
SUPRA -1986 1/2
\. J
Figure 12
T T — / j
< T
TCCS ECU Tl
Q/D Switch — /K\
ECT ECU Pattern Salect
iti . Switch \ \ y
AN L T 4 Yo~ No. 1Speed Sensor \
> o (m Combination Meter\/ l
A\P 50N / /"/C/,\ \ _
e _\ ~ No 2 Spsed ?cnsor
Wé\i/%/// Stop Light Switch
o \ = No. 4 Solenmd Val\%\
\ = Y
U iV
=
e
2N &2 Aaom
S~
DG Terminal \\\—‘/ Transfer Position Switch
No. 3 Solenoid Valve
No. 1 Solenoid Valve — ————
TRUCK & 4 RUNNER No. 2 Solenoid Valve — ———— J

Figure 13.
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r O/D Switch
Pattern Select

TCCS ECU { St

Throttle Position

Ssnsor
ECT ECU
Water Thermo \Q@
Sensor <D y No. 1
\1 Speed Sensor
e (in Combination Meter)
L)‘
\ 4 T~ “O/D OFF" Indicator
°-
/ " Service Connector
Stop Light Switch
/ .mll' No. 2 Speed Sensor
/w No. 1 and No. 2 Solenoids
Lock-up
Solenoid
TYPICAL CAMRY Neutral Start
\ Switch J
Figure 14.
0/D Switch
]
l Pattern Select Switch
No. 1 Speed Sensor
< 1B No.3
~ T —Servica Connect:
K "
%“\ 316 No. 1

Figure 15.
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0O/D Switch

No. 1
Speed Sensor
{in Combination Meter}

Sensor
Water Thermo

No. 3
Solenoid Neutral Start

TYPICAL CELICA Switch

~ y

Figure 16.
r Pattern Select 1
Switch
No. 1 Speed Sensor Water Thermo 3
0/D OFF Sensor Throttle Position
Indicator Sensor
TCCS ECU
Stop Light Switch
0/D Main Switch
ECT ECU
Service Connec;:;tra' g& 2 Spoed
ensor
Start Switch
Lock-up Solenoid
No. 1 and No. 2

TYPICAL MR2 Solenoid

. D

Figure 17.
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r ECT ECV
1985 - UP

TCCS ECU
Throtue Position Sensor
Water Temp. Sensor

ECTECU
1983 -84

Solenoid Valve

Diagnostic Connector

CRESSIDA 1983-1986 1083-84 o mostic Connedto
\ e J
Figure 18.

Neutral Start Switch

ECT
(ELECTRONIC CONTROLLED TRANSMISSION)

Because of similarities in tems used in this chapter, it is necessary to define terms such as ECT,
ECU, and TCCS.

ECT means Electronic Controlled Transmission,

ECU means Electronic Control Unit or computer. Therefore, the ECT ECU is the computer for the
transmission.

TCCS means Toyota Computer Control System and usually refers to the engine computer. In late
model Toyotas, the TCCS ECU and the ECT ECU are incorporated into one computer. The
computer connections for the late models have three connectors which are similar but differerent

for various models.

The wire connectors the for various Toyota ECT ECU’s , as well as pin identifications is provided
in a group form on the following pages. When making tests and wire continuity checks, be certain
to find the correct system and connector drawing. All wire connectors are shown from the wire side
unless specifically stated otherwise. The wiring schematics provided cover a wide range of Toyota
models and each model is identified below the schematic.
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WIRING SCHEMATICS

Toyota wiring schematics use abbreviations for wire and terminal identification . The most common
abbreviations are described in the pin identification chart found in Figure 19. The connector for the
truck, 4 runner, and Supra are the same.

4 )
SYMBOL REMARKS
+8 Input power supply for ECU diagnosis memory
BR Receives the brake light signal, which tells the ECU that the brake pedal is
depressed.
DG Outputs results of diagnosis system
E ECU ground
IDL Receives the ““fully closed signal” from the throttle position sensor.
1G inputs ECU power
L
L, Receives the ““opening angle signals’ from the TCCS ECU.
Ls
L -
Receives signals from the neutral start switch. The ECU interprets input from
2 the L, 2, and N terminals as ““L""-, ““2"-, and “N’’-range, respectively. In the
N absence of inputs, the ECU interprets the "‘D"-range.
L4? Receives the *’L, position signal”’ from the transfer position switch.
0D1 Receives the “‘overdrive cancel’’ signal output from the TCCS ECU or cruise
control computer.
oD2 Receives the overdrive ON/OFF signals from the O/D switch on the shift lever.
PWR Inputs the ‘‘pattern select” switch status. The ECU uses the Power mode for
PWR terminal input, and the Normal mode in the absence of PWR input.
S,
S Outputs the control signals for switching the three solenoid valves located on
2 the transmission valve body and one solenaid valve on the transfer valve body
S ON and OFF. S, and S, control the transmission gearshift, S; the lock-up
2 clutch, S, the transfer low-high gearshift.
s‘ *3
SP1 Receives the vehicle speed signals. The ECU normally uses the signals output
Sp2 from the SP, terminal, but switches to SP, when the SP, signal is faulty.
*! 340E (TOYOTA Supra and Truck 4x2) only *2 and *3 A340H (Truck 4x4 and 4 Runner) only
l I 1 I View from Wiring Side
S, S, S, PWR [ TH + S, LA 0oD2 L, L, L, DL
1G +B BR 2 L E TH-—-] OD1 SP1 SP2 OlIL DG
\_ SUPRA THRU 1987, TRUCK, and 4 RUNNER )

Figure 19.
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4 CYLINDER sy e
ECT PATTERN __GRN-ORG sw -
VERSION SELECT 8W RED-BLY /D OFF
{PARTIAL) GRN-ORG |- )
BLU-RED [~ PWR
é * GRN-WHT ;
BLU-YEL |- NORM x N
RED-8LU - > a REO-BLK
L8} a - 1
]
g E: RED ;
RED-BLY = - S
a BLK-ORG |2
/B w1 PIN F2 ( YEL N
{GAUGE FUSE 7.5A) VB wo —< oRG |3
J/8 w1 PIN 11 ( RED-BLU (PARTIAL) N
(GAUGE FUSE 7.6A) * J/B #1  WHT-BLK w YEL-BLU [=
SPEED SENSOR  VIO-YEL PIN f3 ————1 |0
{INST CLSTR) ™ {GROUND) BLU-YEL Sa
1
BLU-RED BLU-RED S
WHT-BLK 1]
_BLU-BLK  W/B #1 PIN L11 — ]
TVEL-RED  (STOP FUSE 20A)
TCCS [ YEL-GRN
ECU T YEL-BLK GRN-WHT — P
TBLU 3 RED-BLK |4
7 GAN-RED E i ®r
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:l 3 —T 3 RO o
[ ]
STOP LT 8W BLK-ORG ;_3
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§ by ORG 1 2
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—————e
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THROTTLE g L€ |
POSITION ]
SENSOR
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(ECU-IG FUSE 16A) 7
ECT ECU
8LY
X
YEL-RED |- L:"
VEL-GRN |~ |,
CRUISE BLU-BLK |+
CONTROL Gan-orG L4 Y
COMPUTER CHECK CONN §] o/D2
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Figure 21.
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There are numerous Wiring Schematics and numerous ECT ECU Connectors. Many of these are
very similar but there are differences. Yearly changes with added features and options cause pin
locations to vary. Figure 26 gives a general overview of the most popular ECU ECT connectors,
and combined TCCS and ECT ECU connectors. For checking solenoids and transmission related
sensors the pins are all viewed from the wire side.
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TRANSMISSION SOLENOIDS

Shift Solenoids 1 and 2 are mounted on the valve body on all models.The ECU controls the
transmission gear shifting by changing the ON-OFF combination of these solenoids. When not
energized, the solenoid valve closes, allowing line pressure to flow to hydraulic circuits. When
energized, the solenoid valve opens and drains pressure from the hydraulic circuit. The correct shift
solenoid pattern for all models is shown in Figure . Ohms check information for all solenoids is also

provided in Figure 27.

Solenoid No. 3 (TCC Solenoid) is located on the valve body on A43DE, A340E & H, and AS40E
models. Solenoid No. 3 is on the case behind the linkage on A140E models. Depending upon the
model and year, this solenoid may be either normally open or closed. See the following figures for
precise descriptions of solenoid location follows and Solenoid open or closed information for each

model.is found in Figure 32.

( (LOCKUP SOL) )
GEAR SOLENOID 1] SOLENOID 2 | SOLENOID 3
1st ON OFF OFF
2nd ON ON ON*
3rd OFF ON ON*
4th OFF OFF ON*
OHMS 11 - 15 11 - 15 11 - 15
\_ * - AS DETERMINED BY ECU y
Figure 27.

Solenoid No. 4 (A340H only) is mounted to the transfer valve body. The ECU controls transfer low
and high gear shifting by switching the No. 4 Solenoid valve ON and OFF. Solenoid No. 4 operates
the same as shift solenoids 1 and 2. When the No. 4 Solenoid valve is off, or closed, high range is
achieved. With the No. 4 Solenoid valve on, or open, low range is applied in the transfer case.
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Figure 28.
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Figure 30.
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SOLENOID No. 3

\ A-43DE y
Figure 32.
( ™)
Trans Solenoid Solenoid Solenoid
Sol. #1 #2 #3
A-43DE N/C N/C N/C
A-140E N/C N/C N/O
A-240E N/C N/C N/C
A-340E N/C N/C N/O
A-540E N/C N/C N/O
N/C = Normally Closed
L N/O = Normally Open )
Figure 33.
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