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ARTICLE BEGINNING

1995 AUTQOVATI C TRANSM SSI ONS
AWD3- 72LE El ectronic Controls (Except OBD-11)

Suzuki; Si dekick

APPLICATION

APPLI| CATI ON
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Vehi cl e Transm ssi on Model

1995 Sidekick ... .. AW3- 72LE
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DESCRIPTION

Automatic transm ssion is electronically controll ed.

Transm ssion shifting and torque converter |ock-up are controlled by
Transm ssion Control Mdule (TCM.

The TCM receives information from various input devices and
uses this information to control shift solenoids No. 1 and 2 on
transm ssion val ve body for transm ssion shifting, and Torque
Converter Clutch (TCC) sol enoid for torque converter | ock-up.

An Overdrive (OD) switch is nounted on shift |ever. Wen OD

switch is depressed to ON position, transmssion will shift into 4th
gear when shift lever is in "D' position, and OD OFF |ight on

i nstrument panel will go off. When OD switch is released to OFF
position, transmission will shift into 3rd gear, and OD OFF |ight on
instrument panel will illumnate. The OD OFF light is |ocated on

i nstrunent panel .

OPERATION
TCM

The TCM receives information from various input devices and
uses this information to control shift solenoids No. 1 and 2 on
transm ssi on val ve body for transm ssion shifting, and TCC sol enoi d
for torque converter | ock-up.

The TCM contains a sel f-diagnostic system which will store a
trouble code if failures or problens are present in electronic control
system Trouble code can be retrieved to determ ne problem area. See
SELF- DI AGNOSTI C SYSTEM Note | ocation of TCM See Fig. 1.



TCM INPUT DEVICES

Br akel i ght Switch Signal
Brakel i ght switch delivers input signal to TCM indicating
vehi cl e braking. Brakelight switch is | ocated on brake pedal support.

Crui se Control Electronic Control Unit (ECU)

Crui se control unit delivers an input signal to contro
overdrive operation in accordance with vehicle speed when cruise
control is operating. Wien in overdrive with cruise control on, if
vehi cl e speed drops 2 MPH | ess than the set speed, overdrive is
rel eased to prevent reduction in vehicle speed. Once vehicle speed is
nore than the set speed, the overdrive is resunmed. If cool ant
tenperature is low, transm ssion will not shift into overdrive. Cruise
control unit is |ocated next to TCM See Fig. 1

Engi ne Cool ant Tenperature (ECT) Sensor

ECT sensor delivers input signal to TCM i ndicating engine
cool ant tenperature. ECT sensor is located on front of engine. See
Fig. 2.

Overdrive (OD) Switch

The OD switch provides an input signal to TCMto indicate
when overdrive is selected by operator. When OD switch is depressed to
ON position, transmssion will shift into 4th gear when shift lever is
in "D'" position, and OD OFF light on instrunment panel will go off. The
OD OFF light is located on instrument panel. Wen OD switch is
rel eased to OFF position, transmssion will shift into 3rd gear, and
OD OFF light on instrument panel will illumnate. The OD switch is
mount ed on shift |ever

Par k/ Neutral Position (PNP) Switch Signal
PNP switch delivers an input signal to TCMindicating shift
| ever position. Switch is | ocated on side of transm ssion.

Throttle Position (TP) Sensor
TP sensor delivers a variable throttle position input signal
to TCM TP sensor is |located on side of throttle body.

Vehi cl e Speed Sensor (VSS)

Vehi cl e speed signal is delivered to TCM by No. 1 and No. 2
speed sensors.
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Fig. 1. Locating TCM Locati on
of America Corp.

Courtesy of Suzuki
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Fig. 2: Locating ECT Sensor
of America Corp.

Courtesy of Suzuki



TCM OUTPUT DEVICES

No. 1 & No. 2 sShift Sol enoi ds

The TCM controls transm ssion shifting by delivering an
out put signal to operate proper shift solenoid. Shift sol enoids are
| ocated on transm ssion val ve body. Shift solenoids are operated in
accordance with shift lever range. If a shift sol enoid mal functions,
TCM wi || select a gear. See FAIL SAFE GEAR PCSI TI ON t abl e.

FAI L SAFE GEAR PCSI TI ON
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Sol enoi d Sol enoi d Sol enoi d
Appl i cation No. 1 Failure No. 2 Failure No. 1 & 2
Fail ure

mn Dl
1st Gear ......... 3rd ......... Ist ... .. ... ... oD
2nd Gear ......... 3rd .......... (@ D I oD
3rd Gear ......... 3rd .......... (@ D I oD
D Gar .. a a (D)

mn 2"
1st Gear ......... 3rd ......... Ist . ... ... .... 3rd
2nd Gear ......... 3rd ......... 3rd ........... 3rd

mn Lll
1st Gear ......... Ist . ........ Ist ... ... .. ... 1st

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TCC Lock-Up Sol enoi d

The TCM controls torque converter | ock-up by delivering an
out put signal to TCC | ock-up sol enoid. Lock-up solenoid is activated
when shift lever is in "D' position, and vehicle is at a predeterm ned
speci fi ed speed.

SELF-DIAGNOSTIC SYSTEM
SYSTEM DIAGNOSIS

NOTE: Before testing transm ssion, ensure fluid level is correct
and throttle and shift cables are properly adjusted. Ensure
engi ne starts with shift lever in Park and Neutral to ensure
proper adjustnent of Park/Neutral Position (PNP) swtch.
Transm ssion nmust first be tested for stored troubl e codes.
See RETRI EVI NG TROUBLE CODES.

The TCM nonitors transm ssion operation and contains a self-
di agnostic system which stores a trouble code if an electronic control
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No. 1 or No. 2 shift sol enoids and/or vehicle speed sensor, and a
trouble code is present, the TCMwi Il deliver a signal to flash OD OFF
[ight on instrument panel to warn the driver

RETRIEVING TROUBLE CODES

NOTE: Before retrieving trouble codes, ensure battery is fully
charged for proper self-diagnostic system operation. Perform
di agnostic circuit check before retrieving trouble codes to
ensure operation of OD OFF light. See DI AGNOSTIC CIRCU T
CHECK. Troubl e codes must be cleared from TCM nenory once
repai rs have been perforned. See CLEARI NG TROUBLE CODES.

D agnostic Circuit Check

1) Turn ignition on. Release OD switch to OFF position.
Ensure OD OFF light on instrunent panel illumnates. If OD OFF |ight
does not illum nate, check OD switch and wiring circuit. See wring
diagramin WRI NG DI AGRAM

2) Depress OD switch to the ON position. Ensure OD OFF |ight
on instrument panel goes off. If OD OFF Iight remains on, check COD
switch and wiring circuit. If OD OFF light is blinking, check for
stored troubl e codes. See TCM TROUBLE CODES

TCM Tr oubl e Codes

1) Turn ignition on. DO NOT start engi ne. Connect a junper
wire between termnals on nonitor coupler. See Fig. 3. Note nunber of
flashes from OD OFF light on instrunment panel. |If systemoperation is
normal, OD OFF light will flash trouble code 12. See Fig. 4.

2) If systemis operating normally, and no trouble codes are
present, turn ignition off and renove junper wire. Perform manua
shifting test to determne if problemis electrical or mechanical. See
MANUAL SHI FTI NG TEST under TRANSM SSI ON SHI FT TESTI NG Check system by
synptom See SYMPTOM TROUBLE SHOOTI NG

3) If atrouble code is present, OD OFF light will flash a
troubl e code. The nunber of flashes will equal first digit of trouble
code. After a one second pause, second digit will be displayed. See
Fig. 4.

4) 1If nore than one trouble code is present, next trouble
code will be displayed after a 3 second pause. Snall est nunber trouble
code will be displayed first. Trouble codes will be repeated. Once
troubl e code i s obtained, determ ne probabl e cause. See
TROUBLE CODE | DENTI FI CATI ON t abl e.

NOTE: Manuf act urer does not provide diagnostic troubl e code
testing information. Only synptomtroubl e shooting and
conponent testing procedures are given. For additional
conponent information, see appropriate ENG NE PERFORVMANCE AyTO TRZ
article.



TROUBLE CODE | DENTI FI CATI ON
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tr oubl e Code (1) Probabl e Cause
12 System Qper ati on Nor mal
21 No. 1 Shift Solenoid Open Circuit
22 No. 1 Shift Solenoid Short Circuit
23 No. 2 Shift Solenoid Open Circuit
24 No. 2 Shift Solenoid Short Circuit
2D TCC Sol enoid Open Circuit
26 TCC Sol enoid Short Circuit
31 Vehi cl e Speed Sensor Open O Short Circuit
32 Throttl e Position Sensor Short Circuit
33 Throttl e Position Sensor Open Circuit
34 . Def ecti ve Park/ Neutral Position Swtch
36 ... (2) No Signal-Both Vehicle Speed Sensors

(1) - Check listed conponent for probable cause. Al so check
wiring and connections of specified conponent.

(2) - No signal fromboth transm ssion and speedoneter nounted

vehi cl e speed sensors.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Monitor Connector

Jumper Wire

_ 95021230 i J _
Fig. 3: Identifying Monitor Coupler Termnals

Courtesy of Toyota Mdtor Sales, U S A, Inc.

-

AUTO TRANS DIAGNOSIS - AWO03-72LEArticle Text (p. 6)1995 Suzuki SidekickFc



0.3 0.3 0.3
Seconds Seconds Seconds

ON — — —
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OF SIGNAL NEXT SIGNAL
OFF +— — { @ —
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95021231 CODE NO.12

Fig. 4. Identifying Trouble Code Displays
Courtesy of Toyota Mdtor Sales, U S A, Inc.

CLEARING TROUBLE CODES

Once repairs have been perforned, trouble codes nust be
cleared from TCM nenory. To cl ear, disconnect negative battery cable
for at | east 10 seconds.

TRANSMISSION SHIFT TESTING
MANUAL SHIFTING TEST

NOTE: Perform manual shifting test if no trouble codes are
present. Manual shifting test determnes if problemis an
el ectrical or nechanical related problem

1) Start and operate vehicle until normal operating
tenperature is achi eved. D sconnect TCM harness connector. See Fig. 1.
Road test vehicle and ensure transm ssion gear changes correspond w th
shift lever position. See GEAR APPLI CATI ON t abl e.

2) If an abnormality is present, problemis mechanically
related. If all gears are correct, performtrouble shooting in
accordance with synptom See SYMPTOM TROUBLE SHOOTI NG Turn ignition
of f.

3) Reconnect TCM harness connector. Cl ear trouble codes from
TCM nenory, as di sconnecting electrical connector nay set a trouble
code. See CLEARI NG TROUBLE CODES.
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2 3rd Gear

T 1st Gear
MR e Rever se
P Par k
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SYMPTOM TROUBLE SHOOTING
DOES NOT SHIFT

1) Ensure engine and transm ssion are at nornmal operating
tenperature. Retrieve trouble codes. See RETRI EVI NG TROUBLE CODES. |f
a trouble code is present, repair as needed. C ear trouble codes. See
CLEARI NG TROUBLE CODES. If no trouble codes are present, go to next
st ep.

2) Perform manual shifting test. See MANUAL SHI FTI NG TEST
under TRANSM SSI ON SHI FT TESTI NG Rai se and support vehicle. Access
TCM har ness connector (|l eave connected). See Fig. 1. Go to next step.

3) Using a DVOV neasure voltage (backprobe) between chassis
ground and TCM harness connector termnal S1, then termnal S2 while
operating vehicle through all gears with shift selector in "D’
position. See Fig. 5. Record readings and conpare with table. See
SHI FT SOLENO D VOLTAGE table. Go to next step.

SHI FT SOLENO D VOLTAGE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation

1st GCear 2nd Cear 3rd Cear D CGear
No. 1 Shift Sol enoid

10-14 Volts ....... 10-14 Volts .... O Volt ........... 0 Vol t
No. 2 Shift Sol enoid

O Volt ............ 10-14 Volts .. 10-14 Volts ........ 0 Vol t

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

4) If any reading is not as specified, go to next step. If
all readings are as specified, inspect shift solenoids. See SH FT
SOLENO DS under COVPONENT TESTING |f shift sol enoids are okay,

i nspect and repair circuits between TCM and shift sol enoi ds as needed.
If circuits are okay, replace TCM and retest.

5) Repeat vehicle operation through all gears while
nmoni tori ng vol tage between chassis ground and TCM harness connect or
termnal "L", then termnal "2". Reading should be zero volts at each
termnal. If readings are not as specified, replace Park/Neutral
Position (PNP) switch and retest. If both readings are zero volts,
replace TCM and retest.

AUTO TRANS DIAGNM
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Fig. 5: Identifying TCM Harness Connector Term nals
Courtesy of Suzuki of Anmerica Corp.

INCORRECT SHIFT SPEEDS

1) Ensure engine and transm ssion are at nornmal operating
tenperature. Retrieve trouble codes. See RETRI EVI NG TROUBLE CODES. |f
a trouble code is present, repair as needed. C ear trouble codes. See
CLEARI NG TROUBLE CODES. If no trouble codes are present, go to next
st ep.

2) Access TCM harness connector (|l eave connected). See
Fig. 1. Using a DVOV neasure voltage (backprobe) between chassis
ground and TCM harness connector terminal TH See Fig. 5. Go to next
st ep.

3) Slowy depress accel erator pedal to Wde Open Throttle
(WOT). Monitor voltage while depressing throttle pedal. Voltage should
decrease as throttle is depressed. Voltage should be within the
followi ng range: battery voltage multiplied by .95 (idle position) to
battery voltage nultiplied by .39 (WOT). Go to next step.

4) 1If voltage is not within range in step 3), or changes
erratically, inspect Throttle Position (TP) sensor. See appropriate
ENG NE PERFORMANCE article. If voltage is within range, turn ignition
of f and go to next step.

5) Di sconnect TCM harness connector. Di sconnect speedoneter
cable fromtransm ssion. Using a DVOM neasure resistance between
chassi s ground and TCM harness connector term nal SPM See Fig. 5.
Moni t or DVOM whi |l e turni ng speedoneter cable. Go to next step.

6) If reading pul ses between zero ohns and infinity 4 tines
per revolution, go to next step. If reading is not as specified,

i nspect for a broken speedoneter cable, faulty sensor in speedoneter
or faulty circuit between speedoneter and TCM

7) Ensure ignition is off. Reconnect TCM harness connect or
Turn ignition on. Using a DVOM neasure voltage (backprobe) between
chassi s ground and TCM harness connector termnal PAR See Fig. 5. |If
reading is 5 volts with shift selector in "N' position, and zero volts
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i nspect and repair circuits between PNP switch and TCM
NO UPSHIFT TO OVERDRIVE

1) Ensure engine and transm ssion are at nornmal operating
tenperature. Retrieve trouble codes. See RETRI EVI NG TROUBLE CODES. |f
a trouble code is present, repair as needed. C ear trouble codes. See
CLEARI NG TROUBLE CODES. If no trouble codes are present, go to next
st ep.

2) Perform manual shifting test. See MANUAL SHI FTI NG TEST
under TRANSM SSI ON SHI FT TESTI NG Reconnect TCM harness connect or.

Rai se and support vehicle. Using a DVOM neasure vol tage (backprobe)
bet ween chassi s ground and TCM har ness connector term nal S1, then
term nal S2 while operating vehicle through all gears with shift
selector in "D'" position. See Fig. 5. Record readings and conpare with
table. See SH FT SCLENO D VOLTACE table. Go to next step

SHI FT SOLENO D VOLTAGE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation

1st GCear 2nd Cear 3rd Cear D CGear
No. 1 Shift Sol enoid

10-14 Volts ....... 10-14 Volts ... O Volt ............ 0 Vol t
No. 2 Shift Sol enoid

O Volt ............ 10-14 Volts ... 10-14 Volts ........ 0 Vol t

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3) If any reading is not within specification, go to next
step. If all readings are within specification, inspect shift
sol enoids. See SHI FT SCLENO DS under COVPONENT TESTING If shift
sol enoi ds are okay, inspect and repair circuits between TCM and shi ft
sol enoids as needed. If circuits are okay, replace TCM and retest.

4) Repeat vehicle operation through all gears while
nmoni t ori ng vol tage between chassis ground and TCM harness connect or
termnal "L", then termnal "2". If reading is zero volts for both
circuits, go to next step. If reading is not as specified, replace
Par k/ Neutral Position (PNP) switch and retest.

5) Measure vol tage (backprobe) between chassis ground and TCM
har ness connector termnal OD. See Fig. 5. If reading is 5 volts with
OD switch in OFF position, and zero volts in ON position, go to next
step. If reading is not as specified, inspect OD switch and applicable
circuits. See wiring diagramin WRING DI AGRAM Repair as needed.

6) Measure vol tage (backprobe) between chassis ground and TCM
har ness connector termnal WI. See Fig. 5. If reading is zero volts
wi th engi ne cool ant tenperature below 77gF (25gC), and battery voltage
with engi ne cool ant tenperature above 86gF (308C), go to step 8). If
reading is not as specified, go to next step. AUTO T



7) Inspect ECT sensor. See ENG NE COOLANT TEMPERATURE sensor
under COVPONENT TESTING |If ECT tests okay, see appropriate ENG NE
PERFORMANCE article for further diagnostic information.

8) Measure vol tage (backprobe) between chassis ground and TCM
har ness connector termnal L4. If reading is zero volts with transfer
case in 4WD position, and battery voltage in 2WD position, replace TCM
and retest. If reading is not as specified, replace 4WD sw tch
(l ocated on side of transfer case).

NO TCC LOCK-UP

1) Ensure engine and transm ssion are at nornmal operating
tenperature. Retrieve trouble codes. See RETRI EVI NG TROUBLE CODES. |f
a trouble code is present, repair as needed. C ear trouble codes. See
CLEARI NG TROUBLE CODES. If no trouble codes are present, go to next
st ep.

2) Raise and support vehicle. Using a DVOM neasure voltage
(backpr obe) between chassis ground and TCM har ness connect or terninal
S3 while operating vehicle through all forward gears with shift
selector in "D'" position. See Fig. 5. Go to next step.

3) Ensure node switch is in "N' (normal) position. Accelerate
to 35 MPH. If battery voltage is present, inspect TCC sol enoid. See
SHI FT SOLENO DS under COVPONENT TESTI NG. Repl ace as needed and retest.
| f battery voltage is not present, neasure voltage (backprobe) between
chassis ground and TCM harness connector termnal BK. See Fig. 5. &
to next step.

4) Depress and rel ease brake pedal while nonitoring voltage.
If reading is zero volts with pedal released, and battery voltage wth
pedal depressed, go to next step. If reading is not as specified,

i nspect brake switch and circuit. Repair as needed.

5) Measure vol tage (backprobe) between chassis ground and TCM
har ness connector termnal WI. See Fig. 5. If reading is zero volts
wi th engi ne cool ant tenperature below 77gF (25gC), and battery voltage
with engi ne cool ant tenperature above 86gF (308C), go to step 7). If
reading is not as specified, go to next step.

6) I nspect ECT sensor. See
ENG NE COOLANT TEMPERATURE (ECT) SENSOR under COMPONENT TESTING |f
ECT i s okay, see appropriate ENG NE PERFORVMANCE article for further
di agnostic infornation.

7) Measure vol tage (backprobe) between chassis ground and TCM
har ness connector termnal L4. If reading is zero volts with transfer
case in 4WD position, and battery voltage in 2WD position, replace TCM
and retest. If reading is not as specified, replace 4WD switch
(l ocated on side of transfer case).

COMPONENT TESTING
AUTO TRANS DIAGNOSIS - AWO03-72LE/



ENGINE COOLANT TEMPERATURE (ECT) SENSOR

Renove sensor fromintake nmanifold and place in water with a
thernoneter. Heat water to specified tenperature and check resi stance.
See ENG NE COOLANT TEMPERATURE ( ECT) SENSOR RESI STANCE t abl e. Repl ace
sensor if resistance is not within specification.

ENG NE COCLANT TEMPERATURE (ECT) SENSOR RESI STANCE TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenp. Chs
oF (20

32 (0) o, 5880
B8 (20) it 2210- 2690
104 (40) oot 1140
140 (60) o oot et 580
176 (80) o 290- 350

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
SOLENOIDS

1) Cbtain access to TCM See Fig. 1. Ensure ignition is off.
Di sconnect TCM harness connector. Turn ignition on. Using a fused
junper wire, connect one end to TCM harness connector termnm nal +B.
Wth other end, probe termnals S1, S2 and S3, one at a tinme. See
Fig. 5. Ensure a "clicking" sound can be heard when battery voltage is
appl i ed. Replace solenoid if no sound is heard.

2) To check solenoid seals, apply battery voltage to
sol enoid. Apply ATF to solenoid with battery voltage connected. See
Fig. 6. ATF should pass through sol enoid. Renove battery voltage.
Ensure ATF does not pass through sol enoid. Replace solenoid if
defective.
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Solenoid Valve

Qiler Dry

Battery —

WITHOUT BATTERY VOLTAGE

Solenoid Valve

QOiler

Fluid
Exhaust

Battery —|

WITH BATTERY VOLTAGE

, G95F21233 ,
Fig. 6: Checking Sol enoi ds

Courtesy of Toyota Mdtor Sales, U S A, Inc.

PARK/NEUTRAL POSITION (PNP) SWITCH

AUTO TRANS QUBRARSISon G T2HEAGIR Texk (A58 S1l SRNEFY seci g Sgihain Rus

side of transm ssion. Using a DVOM check for continuity between
specified termnals in accordance with shift |ever position. See
Fig. 7. Replace switch if defective.

PARK/ NEUTRAL PCSI TI ON SW TCH CONTI NUI TY
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Shift Lever Position Continuity Between Terninals
B 5&6, 8 &9
R 4 &9
N 5&6, 7&9
D e 3 &9
2 2 &9
P 1 &9



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

_ 95G21234 L. . :
Fig. 7. ldentifying Park/Neutral Position (PNP) Switch Term nals

Courtesy of Toyota Mdtor Sales, U S A, Inc.

VEHICLE SPEED SENSOR
Ensure ignition is off. Disconnect TCM harness connector. See
Fig. 1. Using a DVOM neasure resistance between TCM harness connect or

termnals SP and SPG See Fig. 5. Resistance should be 387-473 ohns.
Repl ace as needed.

WIRING DIAGRAM

AUTO TRANS DIAGNM
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Transm ssion Wring Diagram (1995 Suzuki
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