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DIAGNOSIS AND REPAIR WORKFLOW

< BASIC INSPECTION >

BASIC INSPECTION
DIAGNOSIS AND REPAIR WORKFLOW

Work Flow

INTRODUCTION

The TCM receives a signal from the output speed sensor, accelera-
tor pedal position sensor or transmission range switch. Then pro-
vides shift control or lock-up control via A/T solenoid valves.

The TCM also communicates with the ECM by means of a signal
sent from sensing elements used with the OBD-related parts of the
A/T system for malfunction-diagnostic purposes. The TCM is capa-
ble of diagnosing malfunctioning parts while the ECM can store mal-
functions in its memory.

Input and output signals must always be correct and stable in the
operation of the A/T system. The A/T system must be in good oper-
ating condition and be free of valve seizure, solenoid valve malfunc-
tion, etc.

It is much more difficult to diagnose an error that occurs intermit-
tently rather than continuously. Most intermittent errors are caused
by poor electric connections or improper wiring. In this case, careful
checking of suspected circuits may help prevent the replacement of
good parts.

A visual check only may not find the cause of the errors. A road test
with CONSULT (or GST) or a circuit tester connected should be per-
formed. Follow the “DETAILED FLOW”.

Before undertaking actual checks, take a few minutes to talk with a
customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such errors, especially
intermittent ones. Find out what symptoms are present and under
what conditions they occur. A “Diagnostic work sheet” as shown on
the example (Refer to TM-6) should be used.

Start your diagnosis by looking for “conventional” errors first. This will
help troubleshoot driveability errors on an electronically controlled
engine vehicle.

Also check related Service bulletins.

DETAILED FLOW
1 .COLLECT THE INFORMATION FROM THE CUSTOMER

INFOID:0000000011290518

Sensors

Solenoid valves

SAT631IB

SAT6321

SEF234G

Get the detailed information from the customer about the symptom (the condition and the environment when
the incident/malfunction occurred) using diagnosis worksheet. Refer to TM-6, "Diagnostic Work Sheet".

>> GO TO 2.
2 .CHECK SYMPTOM 1

Check the following items based on the information obtained from the customer.

 Fail-safe. Refer to TM-109, "Fail-Safe".

» A/T fluid inspection. Refer to TM-159, "Checking the A/T Fluid (ATF)".

« Stall test. Refer to TM-166. "Inspection and Judgment".
* Line pressure test. Refer to TM-168. "Inspection and Judgment".

Revision: August 2014 TM-5
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DIAGNOSIS AND REPAIR WORKFLOW
< BASIC INSPECTION >

>> GO TO 3.
3.CHECK DTC
1. Check DTC.

2. Perform the following procedure if DTC is detected.
* Record DTC.
» Erase DTC. Refer to TM-32, "OBD-II Diagnostic Trouble Code (DTC)".

Is any DTC detected?
YES >>GO TO 4.
NO >> GO TO 6.

4 .PERFORM DIAGNOSTIC PROCEDURE

Perform “Diagnosis Procedure” for the displayed DTC.

>>GO TO 5.
5.PERFORM DTC CONFIRMATION PROCEDURE

Perform “DTC CONFIRMATION PROCEDURE”.
Is DTC detected?

YES >>GOTOA4.
NO >> GO TO 6.

6.CHECK SYMPTOM 2

Try to confirm the symptom described by the customer.
Is any malfunction present?

YES >>GOTO7.
NO >> INSPECTION END

{ .ROAD TEST

Perform “ROAD TEST”. Refer to TM-170. "Description".

>> GO TO 8.
8.CHECK SYMPTOM 3

Try to confirm the symptom described by the customer.
Is any malfunction present?

YES >>GOTO2.
NO >> INSPECTION END

Diagnostic Work Sheet

INFORMATION FROM CUSTOMER

KEY POINTS
« WHAT..... Vehicle and A/T model

* WHEN..... Date, Frequencies
+ WHERE..... Road conditions
+ HOW..... Operating conditions, Symptoms

INFOID:0000000011290519

Customer name MR/MS Model and Year VIN

Trans. Model Engine Mileage
Malfunction Date Manuf. Date In Service Date
Frequency O Continuous O Intermittent (  times a day)

Revision: August 2014 TM-6
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DIAGNOSIS AND REPAIR WORKFLOW
< BASIC INSPECTION >
Symptoms O Vehicle does not move. (O Any position O Particular position)
O No up-shift (O 1st >2nd 0O 2nd —» 3rd 0O 3rd —» 4th 0O 4th — 5th)
O No down-shift (O 5th —» 4th O 4th —»3rd O3rd > 2nd O 2nd — 1st)

O Lock-up malfunction

O Shift point too high or too low.
O Shift shock orslip (OAN—->D ON-—»R 0OLock-up O Any drive position)

0 Noise or vibration
O No kick down

O No pattern select

O Others
( )
A/T CHECK indicator lamp O Continuously lit O Not lit
Malfunction indicator lamp (MIL) O Continuously lit O Not lit
DIAGNOSTIC WORK SHEET
1 O Read the item on cautions concerning fail-safe and understand the customer's com- TM-109
plaint. -
O A/T fluid inspection, stall test and line pressure test
O A/T fluid inspection
O Leak (Repair leak location.) TM-159
O State
O Amount
O Stall test
O 1st one-way
2 O Torque converter one-way clutch cluteh
O 3rd one-way
O Front brake
. clutch
O High and low reverse clutch . TM-166
O Engine LIV=100
O Low coast brake !
O Line pressure low
O Forward brake .
O Except for input
O Reverse brake :
O Forward one-way clutch clutch and direct
Y clutch, clutches and
brakes OK
O Line pressure test - Suspected part: TM-168
3 O Perform self-diagnosis. — Check detected items to repair or replace malfunctioning T™-34
part.
O Perform road test.
5-1 O Check before engine is started TM-170
5-2 O Check at idle TM-170
4 O Part 1 TM-171
5-3 Cruise test O Part 2 TM-173
O Part 3 TM-173
O Check malfunction phenomena to repair or replace malfunctioning part after completing all road test.
Refer to TM-131. "Symptom Table".
O Drive vehicle to check that the malfunction phenomenon has been resolved.
6 O Erase the results of the self-diagnosis from the TCM and the ECM. TM-32

Revision: August 2014 TM-7 2015 Armada NAM



INSPECTION AND ADJUSTMENT
< BASIC INSPECTION >

INSPECTION AND ADJUSTMENT
ADDITIONAL SERVICE WHEN REPLACING TRANSMISSION ASSEMBLY

ADDITIONAL SERVICE WHEN REPLACING TRANSMISSION ASSEMBLY : Descrip-

t I O n INFOID:0000000011290520

When replacing transmission assembly, save current TCM data using CONSULT before replacement.

ADDITIONAL SERVICE WHEN REPLACING TRANSMISSION ASSEMBLY : Special
Repair Requirement INFOID:0000000011290521

1.sAVING TCM DATA

(B With CONSULT

Save the TCM data according to the CONSULT display.
NOTE:

Even when TCM data is not saved in CONSULT, GO TO 2.

>>GO TO 2.
2 .REPLACE TRANSMISSION ASSEMBLY

Replace the transmission assembly. Refer to TM-194, "Removal and Installation (2WD)" or TM-196. "Removal
and Installation (4WD)".

>> GO TO 3.
3.PERFORM TCM PROGRAMMING

(B With CONSULT
1. During programming, maintain the following conditions:

Ignition switch :ON
Selector lever P
Engine speed :0rpm

2. Perform programming according to the CONSULT display.

>> WORK END
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< SYSTEM DESCRIPTION >

A/T CONTROL SYSTEM

SYSTEM DESCRIPTION

A/T CONTROL SYSTEM

Cross-Sectional View (2WD models)

INFOID:0000000011290522

SCIAS5267E

1. Front planetary gear
Direct clutch

7. Drum support

10. Input shaft

13. Front brake

16. 1st one-way clutch

19. Rear extension

Revision: August 2014

1.
14.
17.
20.

Mid planetary gear

High and low reverse clutch

Forward bra
Torque conv

ke
erter

3rd one-way clutch

Control valve with TCM

Output shaft

T™M-9

o

12.
15.
18.

Rear planetary gear
Reverse brake

Low coast brake

Oil pump

Input clutch

Forward one-way clutch
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< SYSTEM DESCRIPTION >

A/T CONTROL SYSTEM

Cross-Sectional View (4WD models)

7.

10.
13.
16.
19.

INFOID:0000000011290523

o @

SCIA5268E

Front planetary gear
Direct clutch

Drum support

Input shaft

Front brake

1st one-way clutch
Adapter case

Shift Mechanism

1.
14.
17.
20.

Mid planetary gear

High and low reverse clutch
Forward brake

Torque converter

3rd one-way clutch

Control valve with TCM
Output shaft

© o

15.
18.

Rear planetary gear
Reverse brake

Low coast brake

Oil pump

Input clutch

Forward one-way clutch

INFOID:0000000011290524

The automatic transmission uses compact triple planetary gear systems to improve power-transmission effi-
ciency, simplify construction and reduce weight.
It also employs an optimum shift control and super wide gear ratios. They improve starting performance and
acceleration during medium and high-speed operation.

CONSTRUCTION
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< SYSTEM DESCRIPTION >

A/T CONTROL SYSTEM

2222222222

®\

L@R
@
)

Ay
()

L@

PCIA0002J

Front brake 2. Input clutch 3. Direct clutch
High and low reverse clutch 5. Reverse brake 6. Forward brake
7. Low coast brake 8.  1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11.  Front sun gear 12. Input shaft
13. Mid internal gear 14. Frontinternal gear 15. Rear carrier
16. Rear sun gear 17. Mid sun gear 18. Front carrier
19. Mid carrier 20. Rearinternal gear 21. Output shaft
22. Parking gear 23. Parking pawl
FUNCTION OF CLUTCH AND BRAKE
Name of the Part Abbreviation Function
Front brake (1) FR/B Fastens the front sun gear (11).
Input clutch (2) e Connects the input shaft (12), the front internal gear (14) and the mid internal
gear (13).
Direct clutch (3) D/C Connects the rear carrier (15) and the rear sun gear (16).
High and low reverse clutch (4) HLR/C Connects the mid sun gear (17) and the rear sun gear (16).
Reverse brake (5) R/B Fastens the rear carrier (15).
Forward brake (6) Fwd/B Fastens the mid sun gear (17).
Low coast brake (7) LC/B Fastens the mid sun gear (17).
1st one-way clutch (8) 1st OWC Allows the rear sun gear (16) to turn freely forward relative to the mid sun gear
(17) but fastens it for reverse rotation.
Forward one-way clutch (9) Fwd OWC Allows the mid sun gear (17) to turn freely in the forward direction but fastens it
for reverse rotation.
3rd one-way clutch (10) 3rd OWC Allows the front sun gear (11) to turn freely in the forward direction but fastens
it for reverse rotation.
CLUTCH AND BAND CHART
. . 1st Fwd 3rd
Shift position I/IC HLR/C| D/C R/B FR/B LC/B Fwd/B owc | owe | owc Remarks
P A A PARK POSITION
REVERSE POSI-
R © o, o # # TION
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A/T CONTROL SYSTEM

. " 1st Fwd 3rd
Shift position I/C HLR/C| D/C R/B FR/B LC/B Fwd/B owc | owe | owe Remarks
NEUTRAL POSI-
N A A TION
1st AX A A¥kXk O * * *
2nd O A (@) * *
Automatic shift
D 3rd o O O A * | o2030405
4th ) @) @) A *
5th O o) @) A * *
1st Ak A AXK O A A ¥
4 2nd O A ©) w * Automatic shift
ard o o o A * # 1234
4th ) @) @) A *
1st AX A AXkk O * * *
5 2nd O A ©) * * Automatic shift
ard o o o A * * 1234
4th @) O O A *
1st A%k A AXK O * * *
, 2nd O O O ©) * * Automatic shift
ard o o o A * # 1234
4th o) O @) A *
1st O O O O ¥ A e
2nd o e 'e) ') Y Pie Locks (held sta-
1 tionary in 1GR)
3rd O O O A * w 1234
4th o) O @) A *

« O—Operates

« Y—Operates during “progressive” acceleration.

« % —OQperates and effects power transmission while coasting.

« A—Line pressure is applied but does not affect power transmission.

« A¥_Qperates under conditions shown in HLR/C Operating Condition

« AX¥3K_QOperates under conditions shown in LC/B Operating Condition. Delay control is applied during D (4,3,2,1) =N shift.

Throttle
opening

HLR/C Operating Condition

Released

Vehicle speed

Throttle
opening

ON OFF

LC/B Operating Condition

Released

Vehicle speed

SCIA5642E

POWER TRANSMISSION

“N” Position
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A/T CONTROL SYSTEM

Since both the forward brake and the reverse brake are released, torque from the input shaft drive is not trans-
mitted to the output shaft.

“P” Position
» The same as for the “N” position, both the forward brake and the reverse brake are released, so torque from

the input shaft drive is not transmitted to the output shaft.

» The parking pawl linked with the select lever meshes with the parking gear and fastens the output shaft
mechanically.

7.

10.
13.
16.
19.
22.

22222222

O | L
-

@C}

®
@

s[e 5

%_

Op( O”*

Jav

2

—9)

PCIA0003J

Front brake

High and low reverse clutch
Low coast brake

3rd one-way clutch

Mid internal gear

Rear sun gear

Mid carrier

Parking gear

“D”, “4”, “3”, “2” Positions First Gear
» The forward brake and the forward one-way clutch regulate reverse rotation of the mid sun gear.

» The 1st one-way clutch regulates reverse rotation of the rear sun gear.

2.
5.
8.

11.
14.
17.
20.
23.

Input clutch
Reverse brake

1st one-way clutch
Front sun gear
Front internal gear
Mid sun gear
Rear internal gear
Parking pawl

12.
15.
18.
21.

* The 3rd one-way clutch regulates reverse rotation of the front sun gear.
» During deceleration, the mid sun gear turns forward, so the forward one-way clutch idles and the engine
brake is not activated.

Revision: August 2014
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Direct clutch

Forward brake

Forward one-way clutch
Input shaft

Rear carrier

Front carrier

Output shaft
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A/T CONTROL SYSTEM
< SYSTEM DESCRIPTION >

A 7

)L
n

Power transmission

Input shaft —=> Front internal gear ==> Front carrier —>
Rear internal gear —> Rear carrier —=> Mid internal gear —>
Mid carrier —=> Output shaft

SCIA1512E

1. Front brake 2. Input clutch 3. Direct clutch
4. High and low reverse clutch 5. Reverse brake 6. Forward brake
7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft
13. Mid internal gear 14. Frontinternal gear 15. Rear carrier
16. Rear sun gear 17. Mid sun gear 18. Front carrier
19. Mid carrier 20. Rear internal gear 21. Output shaft
22. Parking gear 23. Parking pawl

“1” Position First Gear

* The front brake fastens the front sun gear.

» The forward brake and the forward one-way clutch regulate reverse rotation of the mid sun gear.
» High and low reverse clutch connects the rear sun gear and the mid sun gear.

* The low coast brake fastens the mid sun gear.

» During deceleration, the low coast brake regulates forward rotation of the mid sun gear and the engine brake
functions.
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w
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Power transmission

Input shaft ==> Front internal gear ==> Front carrier —>
Rear internal gear —> Rear carrier => Mid internal gear —>
Mid carrier —> Output shaft

SCIA1513E

1. Front brake 2. Input clutch 3. Direct clutch

4. High and low reverse clutch 5. Reverse brake 6. Forward brake

7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft

13. Mid internal gear 14. Frontinternal gear 15. Rear carrier

16. Rear sun gear 17. Mid sun gear 18. Front carrier

19. Mid carrier 20. Rearinternal gear 21. Output shaft

22. Parking gear 23. Parking pawl

“D”, “4”, “3” Positions Second Gear

» The forward brake and the forward one-way clutch regulate reverse rotation of the mid sun gear.

* The 3rd one-way clutch regulates reverse rotation of the front sun gear.

» The direct clutch is coupled and the rear carrier and rear sun gear are connected.

» During deceleration, the mid sun gear turns forward, so the forward one-way clutch idles and engine brake is
not activated.
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A 7

)L ® lC(
@

Power transmission

Input shaft =—=> Front internal gear ==> Front carrier —>
Rear internal gear —> Rear carrier —> Mid internal gear —>
Mid carrier —> Output shaft

SCIA1514E

1. Front brake 2. Input clutch 3. Direct clutch

4. High and low reverse clutch 5. Reverse brake 6. Forward brake

7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft

13. Mid internal gear 14. Frontinternal gear 15. Rear carrier

16. Rear sun gear 17. Mid sun gear 18. Front carrier

19. Mid carrier 20. Rear internal gear 21. Output shaft

22. Parking gear 23. Parking pawl

“2”, “1” Positions Second Gear

* The front brake fastens the front sun gear.

» The forward brake and the forward one-way clutch regulate reverse rotation of the mid sun gear.

» The direct clutch is coupled, and the rear carrier and rear sun gear are connected.

* The low coast brake fastens the mid sun gear.

» During deceleration, the low coast brake regulates forward rotation of the mid sun gear and the engine brake
functions.
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D222 % :
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Power transmission

Input shaft => Front internal gear => Front carrier —>
Rear internal gear ——> Rear carrier ——> Mid internal gear —>
Mid carrier —> Output shaft

SCIA1515E

Front brake 2. Input clutch 3. Direct clutch
High and low reverse clutch 5. Reverse brake 6. Forward brake
7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft
13. Mid internal gear 14. Frontinternal gear 15. Rear carrier
16. Rear sun gear 17. Mid sun gear 18. Front carrier
19. Mid carrier 20. Rearinternal gear 21. Output shaft
22. Parking gear 23. Parking pawl

“D”, “4”, “3” Positions Third Gear

* The front brake fastens the front sun gear.

» The direct clutch is coupled, and the rear carrier and rear sun gear are connected.

* The high and low reverse clutch is coupled and the mid sun gear and rear sun gear are connected.
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27 7 A
Q. L 0 O
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@
0

/N ® 8 4 7
Y\ 5 iz
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Power transmission

Input shaft => Front internal gear ==> Front carrier ——>
Rear internal gear ——> Rear carrier —> Mid internal gear ——>
Mid carrier —> Output shaft

2 e

&
S
@

w
J

SCIA1516E

1. Front brake 2. Input clutch 3. Direct clutch

4. High and low reverse clutch 5. Reverse brake 6. Forward brake

7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft

13. Mid internal gear 14. Frontinternal gear 15. Rear carrier

16. Rear sun gear 17. Mid sun gear 18. Front carrier

19. Mid carrier 20. Rear internal gear 21. Output shaft

22. Parking gear 23. Parking pawl

“D”, “4” Positions Fourth Gear

» The direct clutch is coupled, and the rear carrier and rear sun gear are connected.

» The high and low reverse clutch is coupled and the mid sun gear and rear sun gear are connected.

* The input clutch is coupled and the front internal gear and mid internal gear are connected.

» The drive power is conveyed to the front internal gear, mid internal gear, and rear carrier and the three plan-
etary gears rotate forward as one unit.
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2222222

i

Power transmission

Input shaft @ Front internal gear ——> Front carrier ——> Rear internal gear ——> Rear carrier |:‘|
Mid internal gear <

Mid carrier ——=> Output shaft

SCIA1517E

1. Front brake 2. Input clutch 3. Direct clutch

4. High and low reverse clutch 5. Reverse brake 6. Forward brake

7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft

13. Mid internal gear 14. Frontinternal gear 15. Rear carrier

16. Rear sun gear 17. Mid sun gear 18. Front carrier

19. Mid carrier 20. Rearinternal gear 21. Output shaft

22. Parking gear 23. Parking pawl

“D” Position Fifth Gear

* The front brake fastens the front sun gear.

* The input clutch is coupled and the front internal gear and mid internal gear are connected.

» The high and low reverse clutch is coupled and the mid sun gear and rear sun gear are connected.
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A/T CONTROL SYSTEM

D222
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Power transmission

Input shaft ——> Frontinternal gear ——> Frontcarrier ——> Rear internal gear
d|

Input shaft ==> Mid internal gear =—> Rear carrier ——> Rear sun gear ——>
Mid sun gear => Mid carrier ==> Output shaft

SCIA4984E

1.  Front brake
4. High and low reverse clutch

7. Low coast brake

10. 3rd one-way clutch

13. Mid internal gear

16. Rear sun gear
19. Mid carrier
22. Parking gear

“R” Position

1.
14.
17.
20.
23.

Input clutch
Reverse brake

1st one-way clutch
Front sun gear
Front internal gear
Mid sun gear
Rear internal gear
Parking pawl

* The front brake fastens the front sun gear.

* The high and low reverse clutch is coupled, and the mid sun gear and rear sun gear are connected.

* The reverse brake fastens the rear carrier.
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12.
15.
18.
21.

Direct clutch

Forward brake

Forward one-way clutch
Input shaft

Rear carrier

Front carrier

Output shaft
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Power transmission

Input shaft ==> Front internal gear => Front carrier —> Rear internal gear —>
Rear sun gear —> Mid sungear ——> Mid carrier ==> Output shaft
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SCIA1519E

1. Front brake 2. Input clutch 3. Direct clutch
4. High and low reverse clutch 5. Reverse brake 6. Forward brake
7. Low coast brake 8. 1stone-way clutch 9. Forward one-way clutch
10. 3rd one-way clutch 11. Front sun gear 12. Input shaft
13. Mid internal gear 14. Frontinternal gear 15. Rear carrier
16. Rear sun gear 17. Mid sun gear 18. Front carrier
19. Mid carrier 20. Rearinternal gear 21. Output shaft
22. Parking gear 23. Parking pawl
TCM FU nCtion INFOID:0000000011290525

The function of the TCM is to:

* Receive input signals sent from various switches and sensors.

» Determine required line pressure, shifting point, lock-up operation, and engine brake operation.
» Send required output signals to the respective solenoids.

CONTROL SYSTEM OUTLINE

The automatic transmission senses vehicle operating conditions through various sensors or signals. It always
controls the optimum shift position and reduces shifting and lock-up shocks.
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A/T CONTROL SYSTEM

SENSORS (or SIGNALS)

Transmission range switch
Accelerator pedal position sensor
Closed throttle position signal
Wide open throttle position signal
Engine speed signal

A/T fluid temperature sensor
Output speed sensor

Vehicle speed signal

Stop lamp switch signal

Input speed sensor

1st position switch signal

4th position switch signal

ATF pressure switch 2 signal
Tow mode switch signal

TCM

Shift control

Line pressure control
Lock-up control
Engine brake control
Timing control
Fail-safe control
Self-diagnosis

co

Duet-EA control
CAN system

NSULT communication line

ACTUATORS

Input clutch solenoid valve
Direct clutch solenoid valve
Front brake solenoid valve

High and low reverse clutch sole-
noid valve

Low coast brake solenoid valve
Torque converter clutch solenoid
valve

Line pressure solenoid valve
A/T CHECK indicator lamp
Starter relay

Back-up lamp relay

CONTROL SYSTEM DIAGRAM

(AT ASSEMBLY)

Output speed sensor

[

Input speed sensor 1, 2

A/T fluid temperature sensor |

Line pressure solenoid valve

T ission
range switch

Torque converter clutch solenoid valve

Direct clutch solenoid valve

High and low reverse clutch solenoid valve

Input clutch solenoid valve

Front brake solenoid valve

Low coast brake solenoid valve, ATF pressure SW2

I

Starter relay

TCM

Back-up lamp relay l

v

{ CAN lication

ECM

Combination meter

ABS actuator and electric unit (control unit)

-

Stop lamp switch ‘

ITow mode switchl

Accelerator pedal position sensor

Throttle position sensor

A/T CHECK indicator lamp |

1st position switch
4th position switch

JSDIA1985GB

CAN Communication

SYSTEM DESCRIPTION

INFOID:0000000011290526

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only. For details, refer to LAN-46
"CAN System Specification Chart".
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A/T CONTROL SYSTEM

Input/Output Signal of TCM

INFOID:0000000011290527

Line Vehicle . Engine Fail-safe | Self-diag-
. Shift Lock-up ) .
Control item pressure speed brake function nostics
control control . .
control control control (*3) function
Accelerator pedal position signal
(*4) X X X X X X X
Output speed sensor X X X X X X
Vehicle speed signal() (*4) X X X
Closed throttle position signal(4) (2) X (*2) X (2) X (*5) X
Wide open throttle position sig-
. (*2) X (*2) X (*2) X (*5) X
nal(™4)
Input speed sensor 1 X X X X X
Input speed sensor 2
Input | (for 4th speed only) X X X X X
Engine speed signals(*) X X
Transmission range switch X X X X X X X
Stop lamp switch signal("4) X X X (*5) X
A/T fluid temperature sensor X X X X X X
Operation signal(*¥) X X X X
ASCD Overdrive cancel sig-
. X X X
nal(¥)
TCM power supply voltage signal X X X X X X
Direct clutch solenoid X X X X
Input clutch solenoid X X X X
ngh and low reverse clutch sole- X X X X
noid
Output | Front brake solenoid X X X X
Low coast brake solenoid (ATF X X X X X
pressure switch 2)
Line pressure solenoid X X X X X X X
TCC solenoid X X X
Starter relay X X

*1: Spare for output speed sensor.
*2: Spare for accelerator pedal position signal.

*3: If these input and output signals are different, the TCM triggers the fail-safe function.

*4: CAN communications.

*5: Used as a condition for starting self-diagnostics; If self-diagnostics are not started, it is judged that there is some kind of error.

Line Pressure Control

INFOID:0000000011290528

* When an input torque signal equivalent to the engine drive force is sent from the ECM to the TCM, the TCM

controls the line pressure solenoid.
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< SYSTEM DESCRIPTION >

* This line pressure solenoid controls the pressure regulator valve as the signal pressure and adjusts the pres-
sure of the operating oil discharged from the oil pump to the line pressure most appropriate to the driving
state.

Line pressure

Revolution

Vehicle speed

X A/T fluid temperature
Line pressure

solenoid valve

A

Pressure regulator valve

Input torque

PCIAO0007E

LINE PRESSURE CONTROL IS BASED ON THE TCM LINE PRESSURE CHARACTERISTIC PAT-
TERN
* The TCM has stored in memory a number of patterns for the optimum line pressure characteristic for the

driving state.
* In order to obtain the most appropriate line pressure characteristic to meet the current driving state, the TCM

controls the line pressure solenoid current value and thus controls the line pressure.

Normal Control
Each clutch is adjusted to the necessary pressure to match the

engine drive force. Line pressure characteristic
A (Under normal condition)

f

Input torque

Line pressure

PCIAQ0008E

Back-up Control (Engine Brake)

When the select operation is performed during driving and the trans-
mission is shifted down, the line pressure is set according to the Line pressure characteristic
vehicle speed. (Back-up control)

Line pressure

Vehicle speed

PCIAQ0009E

During Shift Change
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The necessary and adequate line pressure for shift change is set.
For this reason, line pressure pattern setting corresponds to input Line pressure characteristic
torque and gearshift selection. Also, line pressure characteristic is A (During shift change)

set according to engine speed, during engine brake operation. When shifting

Line pressure
N
N
N
\
N

Input torque

A
)
>
&
@
o
(6]
k=
-
Revolution
PCIA0010E
At Low Fluid Temperature
When the A/T fluid temperature drops below the prescribed tempera-
ture, in order to speed up the action of each friction element, the line Line pressure characteristic
pressure is set higher than the normal line pressure characteristic. A (At low fluid temperature)
Low temperature
e
3>
3
o
Q
=
-
Throttle opening
PCIAQ0011E
Shift Contr0| INFOID:0000000011290529

The clutch pressure control solenoid is controlled by the signals from the switches and sensors. Thus, the
clutch pressure is adjusted to be appropriate to the engine load state and vehicle driving state. It becomes
possible to finely control the clutch hydraulic pressure with high precision and a smoother shift change charac-

teristic is attained.
@
Revolution

Control valve < ‘ Vehicle speed

AT fluid tempereture
Clutch pressure u perelu

T control D TcMm
Line pressure

Input torque

PCIA0012E

SHIFT CHANGE

The clutch is controlled with the optimum timing and oil pressure by the engine speed, engine torque informa-
tion, etc.

Shift Change System Diagram
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Shift-up Shift-down

Gear ratio

|
W shaft torque f
| |

Line pressure
(For engaging clutch)

Line pressure
(For engaging clutch)

Line pressure
Line pressure (For releasing clutch)

(For releasing clutch)

Full phase real-time
feedback *1 Change of line pressure is controlled

depending on input torque and vehicle speed.
Change of line pressure is controlled

depending on input torque.

PCIA0013E

*1: Full phase real-time feedback control monitors movement of gear ratio at gear change, and controls oil
pressure at real-time to achieve the best gear ratio.

LOCk'U p ContrOI INFOID:0000000011290530

The torque converter clutch piston in the torque converter is engaged to eliminate torque converter slip to
increase power transmission efficiency.

The torque converter clutch control valve operation is controlled by the torque converter clutch solenoid valve,
which is controlled by a signal from TCM, and the torque converter clutch control valve engages or releases
the torque converter clutch piston.

Lock-up Operation Condition Table

Select lever D position 4 position 3 position 2 position
Gear position 5 4 3 4 3 2
Lock-up X X X x - -
Slip lock-up - - x - - -

TORQUE CONVERTER CLUTCH CONTROL VALVE CONTROL

Lock-up Control System Diagram

Torque converter

Torque converter
clutch piston m —T/C relief pressure

l W — T/C lubrication valve
Torque converter P

clutch control valve |~ ‘
Revolution
Vehicle speed
Line pressure ve Y I To:'que. gon\llerter clutch
(D position) A/T fluid temperature solenoid valve

Input torque PCIA0014E

Lock-up Released

* In the lock-up released state, the torque converter clutch control valve is set into the unlocked state by the
torque converter clutch solenoid and the lock-up apply pressure is drained.
In this way, the torque converter clutch piston is not coupled.

Lock-up Applied

* In the lock-up applied state, the torque converter clutch control valve is set into the locked state by the
torque converter clutch solenoid and lock-up apply pressure is generated.
In this way, the torque converter clutch piston is pressed and coupled.

SMOOTH LOCK-UP CONTROL

Revision: August 2014 TM-26 2015 Armada NAM



A/T CONTROL SYSTEM
< SYSTEM DESCRIPTION >

When shifting from the lock-up released state to the lock-up applied state, the current output to the torque con-
verter clutch solenoid is controlled with the TCM. In this way, when shifting to the lock-up applied state, the
torque converter clutch is temporarily set to the half-clutched state to reduce the shock.

Half-clutched State

* The current output from the TCM to the torque converter clutch solenoid is varied to gradually increase the
torque converter clutch solenoid pressure.
In this way, the lock-up apply pressure gradually rises and while the torque converter clutch piston is put into
half-clutched status, the torque converter clutch piston operating pressure is increased and the coupling is
completed smoothly.

Slip Lock-up Control

* In the slip region, the torque converter clutch solenoid current is controlled with the TCM to put it into the JEg¥
half-clutched state. This absorbs the engine torque fluctuation and lock-up operates from low speed.
This raises the fuel efficiency for fourth and fifth gears at both low speed and when the accelerator has a low
degree of opening.

Engine Brake Control INFOIDI0000000011290551

+ The forward one-way clutch transmits the drive force from the engine to the rear wheels. But the reverse
drive from the rear wheels is not transmitted to the engine because the one-way clutch is idling.
Therefore, the low coast brake solenoid is operated to prevent the forward one-way clutch from idling and
the engine brake is operated in the same manner as conventionally.

Low coast
brake

Low coast brake Accumulator control line pressure

. Accumulator control valve
reducing valve

Low coast brake - Low coast brake . X
switching valve ~ solenoid valve [ »| Line pressure solenoid
T : Revolution
TCM
Forward brake line pressure Vehicle speed

A/T fluid temperature

Input torque
SCIAL520E

» The operation of the low coast brake solenoid switches the low coast brake switching valve and controls the
coupling and releasing of the low coast brake.
The low coast brake reducing valve controls the low coast brake coupling force.

CO ntr0| Va IVe INFOID:0000000011290532

FUNCTION OF CONTROL VALVE

Name Function
In order to prevent the pressure supplied to the torque converter from being excessive,
Torque converter regulator valve the line pressure is adjusted to the optimum pressure (torque converter operating pres-
sure).

Pressure regulator valve
Pressure regulator plug
Pressure regulator sleeve

Adjusts the oil discharged from the oil pump to the optimum pressure (line pressure) for
the driving state.

When the front brake is coupled, adjusts the line pressure to the optimum pressure (front
Front brake control valve brake pressure) and supplies it to the front brake. (In first, second, third, and fifth gears,
adjusts the clutch pressure.)

Adjusts the pressure (accumulator control pressure) acting on the accumulator piston

Accumulator control valve and low coast reducing valve to the pressure appropriate to the driving state.
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A/T CONTROL SYSTEM

Name Function
. Adjusts the line pressure and produces the constant pressure (pilot pressure) required
Pilot valve A . .
for line pressure control, shift change control, and lock-up control.
Pilot valve B Adjusts the line pressure and produces the constant pressure (pilot pressure) required

for shift change control.

Low coast brake switching valve

During engine braking, supplies the line pressure to the low coast brake reducing valve.

Low coast brake reducing valve

When the low coast brake is coupled, adjusts the line pressure to the optimum pressure
(low coast brake pressure) and supplies it to the low coast brake.

N-R accumulator

Produces the stabilizing pressure for when N-R is selected.

Direct clutch piston switching valve

Operates in 4GR and switches the direct clutch coupling capacity.

High and low reverse clutch control valve

When the high and low reverse clutch is coupled, adjusts the line pressure to the opti-
mum pressure (high and low reverse clutch pressure) and supplies it to the high and low
reverse clutch. (In first, third, fourth and fifth gears, adjusts the clutch pressure.)

Input clutch control valve

When the input clutch is coupled, adjusts the line pressure to the optimum pressure (in-
put clutch pressure) and supplies it to the input clutch. (In fourth and fifth gears, adjusts
the clutch pressure.)

Direct clutch control valve

When the direct clutch is coupled, adjusts the line pressure to the optimum pressure (di-
rect clutch pressure) and supplies it to the direct clutch. (In second, third, and fourth
gears, adjusts the clutch pressure.)

TCC control valve
TCC control plug
TCC control sleeve

Switches the lock-up to operating or released. Also, by performing the lock-up operation
transiently, lock-up smoothly.

Torque converter lubrication valve

Operates during lock-up to switch the torque converter, cooling, and lubrication system
oil path.

Cool bypass valve

Allows excess oil to bypass cooler circuit without being fed into it.

Line pressure relief valve

Discharges excess oil from line pressure circuit.

N-D accumulator

Produces the stabilizing pressure for when N-D is selected.

Manual valve

Sends line pressure to each circuit according to the select position. The circuits to which
the line pressure is not sent drain.

FUNCTION OF PRESSURE SWITCH

Name

Function

Pressure switch 2 (LC/B)

Detects any malfunction in the low coast brake hydraulic pressure. When it detects any
malfunction, it puts the system into fail-safe mode.
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A/T CONTROL SYSTEM

Component Parts Location

INFOID:0000000011290533

AWDIA09637%7

1. AT CHECK indicator lamp
4. Accelerator pedal position sensor
7. AJ/T assembly harness connector

Revision: August 2014

2.
5.
8.

A/T position indicator
Accelerator pedal

1st position switch
4th position switch

TM-29

3. A/T oil temp gauge
Control valve with TCM*1
9. Tow mode switch
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A/T CONTROL SYSTEM
< SYSTEM DESCRIPTION >

*1: The following components are included in the control valve with TCM.
* TCM (transmission control module)

* Input speed sensor 1

* Input speed sensor 2

» Output speed sensor

* A/T fluid temperature sensor

* Transmission range switch

» Line pressure solenoid valve

» Torque converter clutch solenoid valve

« Direct clutch solenoid valve

» High and low reverse clutch solenoid valve
* Input clutch solenoid valve

* Front brake solenoid valve

* Low coast brake solenoid valve
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A/T SHIFT LOCK SYSTEM

System Description INFOID:0000000011290534

WITH INTELLIGENT KEY SYSTEM

» The selector lever cannot be shifted from “P” (Park) unless the brake pedal is applied and the ignition knob
switch is turned to the “ON” position.

» The ignition knob switch cannot be returned to the “OFF” position unless the selector lever is placed in “P”
(Park).

* The shift lock mechanism is controlled by the ON-OFF operation of the shift lock solenoid.

» The key switch and ignition knob switch lock mechanism is controlled by the ON-OFF operation of the key
lock solenoid. ™

WITHOUT INTELLIGENT KEY SYSTEM

* The selector lever cannot be shifted from “P” (Park) unless the brake pedal is applied and the ignition switch
is turned to the “ON” position.

» The ignition switch cannot be returned to the “OFF” position and the key removed unless the selector lever is
placed in “P” (Park).

» The shift lock mechanism is controlled by the ON-OFF operation of the shift lock solenoid.

* The key switch and key lock solenoid lock mechanism are controlled by the ON-OFF operation of the key
lock solenoid and the operation of the rotator and slider located inside the key cylinder.

CO m po n e n t Pa rtS LOCat i O n INFOID:0000000011290535

AWDIA069627

1. Emergency lever (without Intelligent 2.  Key lock solenoid (without Intelligent 3.  Key switch (without Intelligent Key

Key system) Key system) system)

4. Emergency lever (with Intelligent Key 5. Key lock solenoid (with Intelligent Key 6. Ignition knob switch (with Intelligent
system) system) Key system)

7.  Shift lock control unit (view with glove 8.  Shift lock solenoid 9. Park position switch
box removed)

10. Shift lock release 11. Stop lamp switch
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< SYSTEM DESCRIPTION >

ON BOARD DIAGNOSTIC (OBD) SYSTEM

I ntrOd u Cti 0 n INFOID:0000000011290536

The A/T system has two self-diagnostic systems.

The first is the emission-related on board diagnostic system (OBD-Il) performed by the TCM in combination
with the ECM. The malfunction is indicated by the MIL (malfunction indicator lamp) and is stored as a DTC in
the ECM memory but not the TCM memory.

The second is the TCM original self-diagnosis indicated by the A/T CHECK indicator lamp. The malfunction is
stored in the TCM memory. The detected items are overlapped with OBD-II self-diagnostic items. For detail,
refer to TM-34, "CONSULT Function (TRANSMISSION)".

OBD-II Function for A/IT System INFOID/0000000011290557

The ECM provides emission-related on board diagnostic (OBD-II) functions for the A/T system. One function
is to receive a signal from the TCM used with OBD-related parts of the A/T system. The signal is sent to the
ECM when a malfunction occurs in the corresponding OBD-related part. The other function is to indicate a
diagnostic result by means of the MIL (malfunction indicator lamp) on the instrument panel. Sensors, switches
and solenoid valves are used as sensing elements.

The MIL automatically illuminates in One or Two Trip Detection Logic when a malfunction is sensed in relation
to A/T system parts.

One or Two Trip Detection Logic of OBD-II INFOID:0000000011290538

ONE TRIP DETECTION LOGIC
If a malfunction is sensed during the first test drive, the MIL will illuminate and the malfunction will be stored in
the ECM memory as a DTC. The TCM is not provided with such a memory function.

TWO TRIP DETECTION LOGIC

When a malfunction is sensed during the first test drive, it is stored in the ECM memory as a 1st trip DTC
(diagnostic trouble code) or 1st trip freeze frame data. At this point, the MIL will not illuminate. — 1st Trip

If the same malfunction as that experienced during the first test drive is sensed during the second test drive,
the MIL will illuminate. — 2nd Trip

The “Trip” in the “One or Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation.

OBD_II Diagnostic TrOUble COde (DTC) INFOID:0000000011290539

HOW TO READ DTC AND 1ST TRIP DTC

DTC and 1st trip DTC can be read by the following methods.

(® With CONSULT or @) GST) CONSULT or GST (Generic Scan Tool) Examples: P0705, P0720 etc.

These DTC are prescribed by SAE J2012.

(CONSULT also displays the malfunctioning component or system.)

* 1st trip DTC No. is the same as DTC No.

* Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction. How-
ever, in case of the Mode Il and GST, they do not indicate whether the malfunction is still occurring or
occurred in the past and returned to normal.

CONSULT can identify them as shown below, therefore, CONSULT (if available) is recommended.

Freeze Frame Data and 1st Trip Freeze Frame Data

The ECM has a memory function, which stores the driving condition such as fuel system status, calculated
load value, engine coolant temperature, short term fuel trim, long term fuel trim, engine speed and vehicle
speed at the moment the ECM detects a malfunction.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data,
and the data, stored together with the DTC data, are called freeze frame data and displayed on CONSULT or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For
detail, refer to TM-32.

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no priority
for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory, 1st trip freeze frame data is no
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
< SYSTEM DESCRIPTION >

longer stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-
lowing priorities to update the data.

Priority ltems

1 Freeze frame data Misfire — DTC: P0300 - P0306
Fuel Injection System Function — DTC: P0171, P0172, P0174, P0175

2 Except the above items (Includes A/T related items)

1st trip freeze frame data

Both 1st trip freeze frame data and freeze frame data (along with the DTC) are cleared when the ECM mem-
ory is erased.

HOW TO ERASE DTC

The diagnostic trouble code can be erased by CONSULT, GST or ECM DIAGNOSTIC TEST MODE as

described following.

« If the battery cable is disconnected, the diagnostic trouble code will be lost within 24 hours.

* When you erase the DTC, using CONSULT or GST is easier and quicker than switching the mode
selector on the ECM.

The following emission-related diagnostic information is cleared from the ECM memory when erasing DTC

related to OBD-Il. For details, refer to EC-46, "On Board Diagnosis Function".

* Diagnostic trouble codes (DTC)

+ 1st trip diagnostic trouble codes (1st trip DTC)

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTC (WITH CONSULT)

1. The emission related diagnostic information in the TCM and ECM can be erased by selectioning "ALL
ERASE" in the "Description" of "FINAL CHECK" mode with CONSULT.

HOW TO ERASE DTC (WITH GST)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
10 seconds and then turn it “ON” (engine stopped) again.

2. Select Mode 4 with the Generic Scan Tool (GST).
HOW TO ERASE DTC (NO TOOLS)

1. Disconnect battery for 24 hours.
2. Reconnect battery.

Malfunction Indicator Lamp (MIL) INFOIDI0000000011290540
DESCRIPTION
The MIL is located on the instrument panel. 0
1. The MIL will light up when the ignition switch is turned “ON” with- [ ™\ 7
out the engine running. This is a bulb check. SERVICE
« If the MIL does not light up, refer to EC-112. "Trouble Diagnosis | — ENGINE —
Introduction". y SOON |
2. When the engine is started, the MIL should go off. ! N\ -
If the MIL remains on, the on board diagnostic system has - -
detected an engine system malfunction.
e ~
/1N
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DIAGNOSIS SYSTEM (TCM)

< SYSTEM DESCRIPTION >

DIAGNOSIS SYSTEM (TCM)
CONSULT Function (TRANSMISSION)

CONSULT can display each diagnostic item using the diagnostic test modes shown following.

INFOID:0000000011290541

TCM diagnostic mode

Description

Self Diagnostic Result

Retrieve DTC from ECU and display diagnostic items.

Data Monitor

Monitor the input/output signal of the control unit in real time.

CAN Diagnosis

The condition of CAN communication can be indicated by a topology.

CAN Diagnosis Support Monitor

It monitors the status of CAN communication.

DTC work support

DTC reproduction procedure can be performed speedily and precisely.

ECU Identification

Display the ECU identification number (part number etc.) of the selected system.

SELF-DIAGNOSTIC RESULT MODE

Display Items List

X: Applicable, —: Not applicable

TCM self-dl- OBD (DTC)
agnosis
MIL indicator
Iltems (CONSULT . ;
screen terms) Malfunction is detected when... “TRANSMIS- |  lamp’?, “EN- Reference
SION” with GINE” with
CONSULT CONSULT or
GST
LOST COMM (ECM A) . When a malfunction is detected in CAN communica- U0100 U0100 TM-42
tions (ECM). E—
CAN COMM CIRCUIT | * :/i\él:]zn a malfunction is detected in CAN communica- U1000 U1000 TM-43
+ Ifthis signalis ON other thanin “P” or “ N” position, this
is judged to be a malfunction. . )
STARTER RELAY (And if itis OFF in “P” or “N” position, this too is judged P0615 Tht-44
to be a malfunction.)
TRANSMISSION CON- | | TCM is malfunctioning. P0700 P0O700 TM-47
TROL
» Transmission range switch 1-4 signals input with im-
possible pattern. )
TMRANGE SWITCHA| | “P” position is detected from “N” position without any P0705 PO705 11148
other position being detected in between.
+ TCM does not receive the proper voltage signal from
INPUT SPEED SEN- the sensor.
SORA * TCM detects an irregularity only at position of 4GR for pO717 pOT17 1051
input speed sensor 2.
+ Signal from output speed sensor not input due to cut
line or the like.
OUTPUT SPEED SEN- | « Unexpected signal input during running. )
SORA « After ignition switch is turned ON, unexpected signal P0720 P0T720 —
input from vehicle speed signal before the vehicle
starts moving.
ENGINE SPEED * TCM does not receive the CAN communication signal PO725 . T™-56
from the ECM. -
.}.%R INCORRECT RA- | | A/T cannot shift to 1GR. P0731 P0731 TM-59
2GR INCORRECT RA- | | AT cannot shift to 2GR. P0732 P0732 TM-61

TIO
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DIAGNOSIS SYSTEM (TCM)

< SYSTEM DESCRIPTION >

TCM sel_f—dl- OBD (DTC)
agnosis
MIL indicator
ltems (CONSULT Lo ;
screen terms) Malfunction is detected when... “TRANSMIS- |  lamp™?, “EN- Reference
SION” with GINE” with
CONSULT CONSULT or
GST

.?_%R INCORRECT RA- A/T cannot shift to 3GR. P0733 P0733 TM-63

%GOR INCORRECT RA- A/T cannot shift to 4GR. P0734 P0734 TM-65

.?_IGOR INCORRECT RA- A/T cannot shift to 5GR. P0735 P0735 TM-67

TORQUE CONVERT- Normal voItage not applied to solenoid due to cut line, PO740 PO740 TM-68

ER short, or the like.

A/T cannot perform lock-up even if electrical circuit is

TORQUE CONVERT- good. o .

ER TCM detects as irregular by comparing difference val- PO744 PO744 V=71
ue with slip rotation.

Normal voltage not applied to solenoid due to cut line,
short, or the like.

PC SOLENOID A TCM detects as irregular by comparing target value PO745 PO745 IM-72
with monitor value.

TCM does not receive the proper accelerator pedal po-

TP SENSOR sition signals (input by CAN communication) from P1705 P1705 TM-74
ECM.

During running, the ATF temperature sensor signal
voltage is excessively high or low

FLUID TEMP SENSOR A/T fluid temperature. does not rlse.to thg spemﬂed P1710 PO710 T™M-77
temperature after driving for a certain period of time. I

There is a certain temperature difference between A/
T fluid and engine coolant.
) Signal (CAN communication) from vehicle speed sig-
VEHICLE SPEED SIG nal not input due to cut line or the like. P1721 — TM-79
NAL . . . .
Unexpected signal input during running.
Except during shift change, the gear position and ATF

INTERLOCK pressure switch states are monitored and comparative P1730 P1730 TM-81
judgement made.

Each ATF pressure switch and solenoid current is
monitored and if a pattern is detected having engine

1GR E/BRAKING braking 1GR other than in the "1" position, a malfunc- P1731 Iiv-83
tion is detected.

Normal voltage not applied to solenoid due to function-

INPUT CLUTCH SOLE- al malfunction, cut line, short, or the like.

NOID TCM detects as irregular by comparing target value P1752 P1752 Th-85
with monitor value.

Normal voltage not applied to solenoid due to function-

FR BRAKE SOLENOID al malfunction, cyt line, short, or thelllke. P1757 P1757 T™-87
TCM detects as irregular by comparing target value I
with monitor value.

Normal voltage not applied to solenoid due to cut line,

DRCT CLUTCH SOLE- short, or the like.

NOID TCM detects as irregular by comparing target value P1762 P1762 Ih-89
with monitor value.

Normal voltage not applied to solenoid due to function-
HLR CLUTCH SOLE- al malfunction, cut line, short, or the like. P1767 P1767 TM-91

NOID

TCM detects as irregular by comparing target value
with monitor value.
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DIAGNOSIS SYSTEM (TCM)

TCM self—dl- OBD (DTC)
agnosis
MIL indicator
Items (CONSULT . ;
screen terms) Malfunction is detected when... “TRANSMIS- |  lamp’?, “EN- Reference
SION” with GINE” with
CONSULT CONSULT or
GST
L C BRAKE SOLENOID | Normal voltlage notgpplled to soleno@ due to function- P1772 P1772 T™-93
al malfunction, cut line, short, or the like. E—
+ TCM detects an improper voltage drop when it tries to
operate the solenoid valve.
L C BRAKE SOLENOID | « Condition of ATF pressure switch 2 is different from P1774 P1774™2 TM-95
monitor value, and relation between gear position and
actual gear ratio is irregular.
NODTCISDETECTED
FURTHER TESTING * No NG item has been detected. X —
MAY BE REQUIRED

*1: Refer to EC-46. "DIAGNOSIS DESCRIPTION : Malfunction Indicator Lamp (MIL)".

*2:These malfunctions cannot be displayed MIL if another malfunction is assigned to MIL.

DATA MONITOR MODE
Display Items List

X: Standard, —: Not applicable

Monitor Item Selection
SELEC-
Monitored item (Unit) ECU IN- MAIN SIG- TION Remarks
PUT SIG-
NALS NALS FROM
MENU

VHCL/S SE-A/T (km/h or mph) X X X Output speed sensor
VHCL/S SE-MTR (km/h or mph) X — X
ACCELE POSI (0.0/8) X — X Accelerator pedal position signal

Degree of opening for accelerator recognized by
THROTTLE POSI (0.0/8) X X X the TCM

’ For fail-safe operation, the specific value used

for control is displayed.
CLSD THL POS (ON-OFF display) X — X

Signal input with CAN communications
W/O THL POS (ON-OFF display) X — X
BRAKESW (ON-OFF display) X — X Stop lamp switch
GEAR . X X Gear posmor.\ rlecognlzed by the TCM updated

after gear-shifting
ENGINE SPEED (rpm) X X X
INPUT SPEED (rpm) X X X
OUTPUT REV (rpm) X X X
GEAR RATIO — X X
TC SLIP SPEED (rpm) . X X D|fference. between engine speed and torque

converter input shaft speed
F SUN GR REV (rpm) — — X
F CARR GR REV (rpm) — — X
ATF TEMP SE 1 (V) X — X
ATF TEMP 1 (°C or °F) — X X
ATF TEMP 2 (°C or °F) X X
BATTERY VOLT (V) X — X
ATF PRES SW 1 (ON-OFF display) X X X Not mounted but displayed.
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DIAGNOSIS SYSTEM (TCM)

Monitored item (Unit)

Monitor Item Selection

ECU IN-
PUT SIG-
NALS

MAIN SIG-
NALS

SELEC-
TION
FROM
MENU

Remarks

ATF PRES SW 2 (ON-OFF display

X

(for LC/B solenoid)

(
ATF PRES SW 3 (ON-OFF display
(

)
)
ATF PRES SW 5 (ON-OFF display)
ATF PRES SW 6 (ON-OFF display)

X | X[ X| X

Not mounted but displayed.

RANGE SW 1 (ON-OFF display)

RANGE SW 2 (ON-OFF display)

(
RANGE SW 3 (ON-OFF display)
RANGE SW 4 (ON-OFF display)

X| X | X| X| X| X| X| X

X| X | X| X| X| X| X

SLCT LVR POSI

x

Selector lever position is recognized by the TCM.

For fail-safe operation, the specific value used

for control is displayed.

1 POSITION SW (ON-OFF display)

1st position switch

OD CONT SW (ON-OFF display)

4th position switch

POWERSHIFT SW (ON-OFF display)

HOLD SW (ON-OFF display)

DS RANGE (ON-OFF display)

MANU MODE SW (ON-OFF display)

NON M-MODE SW (ON-OFF display)

UP SW LEVER (ON-OFF display)

DOWN SW LEVER (ON-OFF display)

SFT UP ST SW (ON-OFF display)

SFT DWN ST SW (ON-OFF display)

Not mounted but displayed.

ASCD-OD CUT (ON-OFF display)

ASCD-CRUISE (ON-OFF display)

ABS SIGNAL (ON-OFF display)

ACC OD CUT (ON-OFF display)

ACC SIGNAL (ON-OFF display)

Not mounted but displayed.

TCS GR/P KEEP (ON-OFF display)

TCS SIGNAL 2 (ON-OFF display)

TCS SIGNAL 1 (ON-OFF display)

XXX X[ X| X| X[ X| X| X| X| X|X|X|X|X]|X| X|X

TCC SOLENOID (A)

LINE PRES SOL (A)

I/C SOLENOID (A)

FR/B SOLENOID (A)

D/C SOLENOID (A)

HLR/C SOL (A)

ON OFF SOL (ON-OFF display)

LC/B solenoid

TCC SOL MON (A)

L/P SOL MON (A)

I/C SOL MON (A)

FR/B SOL MON (A)

D/C SOL MON (A)

XXX XX XXX X X[ X[ X| X[ X| X[ X|X|X|X|X|X|X|X|X]| X|X|X|X|X|X|X
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Monitor Item Selection
SELEC-
Monitored item (Unit) ECU IN- MAIN SIG- TION Remarks

Pl,‘g\ng' NALS FROM
MENU

HLR/C SOL MON (A) — — X

ONOFF SOL MON (ON-OFF display) — — LC/B solenoid

P POSI IND (ON-OFF display) — —

R POSI IND (ON-OFF display) — —

N POSI IND (ON-OFF display) — —

D POSI IND (ON-OFF display) — —

4TH POSI IND (ON-OFF display) — —

3RD POSI IND (ON-OFF display) — —

2ND POSI IND (ON-OFF display) — —

1ST POSI IND (ON-OFF display) — —

MANU MODE IND (ON-OFF display) — —

Not mounted but displayed.
POWER M LAMP (ON-OFF display) — —

F-SAFE IND/L (ON-OFF display) — —

ATF WARN LAMP (ON-OFF display) — —

BACK-UP LAMP (ON-OFF display) — —

STARTER RELAY (ON-OFF display) — —

RANGE SW 3M (ON-OFF display) — —

C/V CLB ID1 — —

C/V CLB ID2 — —

C/V CLB ID3 — —

UNIT CLB ID1 — —

UNIT CLB ID2 — —

UNIT CLB ID3 — —

TRGT GR RATIO — —

TRGT PRES TCC (kPa, kg/cm? or psi) — —

TRGT PRES L/P (kPa, kg/cm2 or psi) — —

TRGT PRES I/C (kPa, kg/cm2 or psi) — —

TRGT PRE FR/B (kPa, kg/cm2 or psi) — —

TRGT PRES D/C (kPa, kg/cm2 or psi) — —

TRG PRE HLR/C (kPa, kg/cm2 or psi) — —

SHIFT PATTERN — —

DRV CST JUDGE — —

START RLY MON — —

NEXT GR POSI — —

SHIFT MODE — —

MANU GR POSI — —

XXX XXX X X | X| X[ X[ X| X | X[ X| X[ X]|X|X|X|X|X|X|X|X]| X|X|X|X|X| X| X| X| X|X|X

VEHICLE SPEED (km/h or mph) — X Vehicle speed recognized by the TCM.

DTC WORK SUPPORT
Display Items List
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DTC work support item Description Check item

Following items for “1GR function ratio” be confirmed.

+ Self-diagnosis status (whether the diagnosis is being performed
or not)

+ Self-diagnosis result (OK or NG)

1ST GR FNCTN P0731

Following items for “2GR function ratio” be confirmed.
oND GR FNCTN P0732 . CS)?:;:tl;agnoss status (whether the diagnosis is being performed

+ Self-diagnosis result (OK or NG) * Input clutch solenoid valve

* Front brake solenoid valve

Following items for “3GR function ratio” be confirmed. + Direct clutch solenoid valve

3RD GR FNCTN P0733 . gre:l‘;)(:;agno&s status (whether the diagnosis is being performed | SH(;?:ni?dd\ic;\ll\\j;everse clutch
+ Self-diagnosis result (OK or NG) » Each clutch
FoIIowing item§ for “4GR function ratio.” be cqnfirmeq. ’ VHaylt\:I/;auIic control circuit

4TH GR ENCTN P0734 . S:e:;)ctl;agnoss status (whether the diagnosis is being performed
+ Self-diagnosis result (OK or NG)
Following items for “6GR function ratio” be confirmed.

5TH GR ENCTN P0735 . gre:l‘;)(:;agnoss status (whether the diagnosis is being performed
+ Self-diagnosis result (OK or NG)

Diagnosis Procedure without CONSULT INFOIDI0000000011290542

OBD-Il SELF-DIAGNOSTIC PROCEDURE (NO TOOLS)
Refer to EC-46. "On Board Diagnosis Function".

TCM SELF-DIAGNOSTIC PROCEDURE (NO TOOLS)

Description

When the ignition switch is switched “ON”, the A/T CHECK indicator lamp lights up for 2 seconds. As a method
for locating the suspect circuit, when the self-diagnostics start signal is input, the memory for the malfunction
location is output and the A/T CHECK indicator lamp flashes to display the corresponding DTC.

Diagnostic Procedure
1 .CHECK A/T CHECK INDICATOR LAMP

1. Start the engine with selector lever in “P” position. Warm engine to normal operating temperature.
2. Turn ignition switch ON and OFF at least twice, then leave it in the OFF position.

3. Wait 10 seconds.

4. Turn ignition switch ON. (Do not start engine.)

Does A/T CHECK indicator lamp come on for about 2 seconds?

YES >>GOTO2.
NO >> Go to TM-131, "Symptom Table".

2.JUDGMENT PROCEDURE STEP 1

Turn ignition switch OFF.

Keep pressing shift lock release button.

Move selector lever from “P” to “D” position.

Release accelerator pedal. (Set the closed throttle position signal “ON”.)
Depress brake pedal. (Stop lamp switch signal “ON”.)
Turn ignition switch ON. (Do not start engine.)

Wait 3 seconds.

Move the selector lever from “D” to “3” position.

. Release brake pedal. (Stop lamp switch signal “OFF”.)
10. Move the selector lever from “3” to “2” position.

11. Depress brake pedal. (Stop lamp switch signal “ON”.)
12. Depress accelerator pedal fully and release it.

©CoNoOoOrWON =
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>> GO TO 3.
3.CHECK SELF-DIAGNOSIS CODE

Check A/T CHECK indicator lamp.

Refer to "Judgment Self-diagnosis Code".

If the system does not go into self-diagnostics. Refer to TM-48, "Diagnosis Procedure”, TM-99, "Diagnosis
Procedure", TM-100, "Diagnosis Procedure".

>> DIAGNOSIS END

Judgment Self-diagnosis Code
If there is a malfunction, the lamp lights up for the time corresponding to the suspect circuit.

Al circuits that can be confirmed by self-diagnosis are OK.
N\I/7
“loflad=
HECK| T~

///I\\

Self-diagnosis
start

25 2.0 1.0 .‘

— |-
1

o
©

Example: No.4 Line pressure solenoid valve
\\1/7,
~ —

~[ofled -

///|\\

Self-diagnosis
start

Line pressure solenoid valve

Unit : seconds

JPDIA0024GB

No. Malfunctioning item No. Malfunctioning item
1 Output speed sensor TM-53 12 | Interlock TM-81
2 | Direct clutch solenoid TM-89 13 | 1st engine braking TM-83
3 Torque converter TM-68, TM-70 14 | Starter relay TM-44
4 | Pressure control solenoid A TM-72 15 | TP sensor TM-74
5 Input clutch solenoid TM-85 16 | Engine speed TM-56
6 | Front brake solenoid TM-87 17 | CAN comm circuit TM-43
7 Low coast brake solenoid TM-93, TM-95 18 | 1GR incorrect ratio TM-58
8 | High and low reverse clutch solenoid TM-91 19 | 2GR incorrect ratio TM-60
9 Transmission range switch A T\M-48 20 | 3GRincorrect ratio TM-62
10 | Transmission fluid temperature sensor TM-76 21 | 4GRincorrect ratio TM-64
11 Input speed sensor A TM-51 22 | 5GR incorrect ratio TM-66

Erase Self-diagnosis
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* In order to make it easier to find the cause of hard-to-duplicate malfunctions, malfunction information is
stored into the control unit as necessary during use by the user. This memory is not erased no matter how

many times the ignition switch is turned ON and OFF.
» However, this information is erased by turning ignition switch OFF after executing self-diagnostics or by

erasing the memory using the CONSULT.
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U0100 LOST COMMUNICATION (ECM A)
< DTC/CIRCUIT DIAGNOSIS >

DTC/CIRCUIT DIAGNOSIS
U0100 LOST COMMUNICATION (ECM A)

DeSCri ptio n INFOID:0000000011290543

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent malfunction detection ability.
Many electronic control units are equipped onto a vehicle, and each control unit shares information and links
with other control units during operation (not independent). In CAN communication, control units are con-
nected with 2 communication lines (CAN H line, CAN L line) allowing a high rate of information transmission
with less wiring. Each control unit transmits/receives data but selectively reads required data only.

On Board DiagnOSiS LOgiC INFOID:0000000011290544

* This is an OBD-Il self-diagnostic item.
+ Diagnostic trouble code “U0100” with CONSULT is detected when TCM is unable to receive the CAN com-
munications signal from ECM.

POSSible Cause INFOID:0000000011290545

« ECM
* Harness or connectors
(CAN communication line is open or shorted.)

DTC Confirmation Procedure INFOID:0000000011250546

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

® WITH CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)

2. Select “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. Start engine and wait for at least 6 seconds.

4. If DTC is detected, go to TM-42, "Diagnosis Procedure".

& WITH GST
Follow the procedure “WITH CONSULT".

Diagnosis Procedure INFOIDI0000000011290547

1 .CHECK CAN COMMUNICATION CIRCUIT

(B With CONSULT

1. Turn ignition switch “ON” and start engine.

2. Select “SELF-DIAG RESULTS” mode for “TRANSMISSION” with CONSULT.
Is “U0100” detected?

YES >> Go to LAN section. Refer to LAN-14. "Trouble Diagnosis Flow Chart".
NO >> INSPECTION END
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U1000 CAN COMM CIRCUIT
< DTC/CIRCUIT DIAGNOSIS >

U1000 CAN COMM CIRCUIT

DeSCri ption INFOID:0000000011290548

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent malfunction detection ability.
Many electronic control units are equipped onto a vehicle, and each control unit shares information and links
with other control units during operation (not independent). In CAN communication, control units are con-
nected with 2 communication lines (CAN H line, CAN L line) allowing a high rate of information transmission
with less wiring. Each control unit transmits/receives data but selectively reads required data only.

On Board DiagnOSiS LOgiC INFOID:0000000011290549

* This is an OBD-Il self-diagnostic item.
+ Diagnostic trouble code “U1000” with CONSULT is detected when TCM cannot communicate to other con-
trol units.

POSS|b|e Cause INFOID:0000000011290550

Harness or connectors
(CAN communication line is open or shorted.)

DTC Confirmation Procedure INFOID:0000000011250551

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

WITH CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)

2. Select “DATA MONITOR” mode for “ENGINE” with CONSULT.
3. Start engine and wait for at least 6 seconds.

4. If DTC is detected, go to TM-43, "Diagnosis Procedure".

Diagnosis Procedure INFOID:0000000011290552

1 .CHECK CAN COMMUNICATION CIRCUIT

With CONSULT

1. Turn ignition switch “ON” and start engine.

2. Select “SELF-DIAG RESULTS” mode for “TRANSMISSION” with CONSULT.
Is any malfunction of the “U1000” indicated?

YES >> Go to LAN section. Refer to LAN-14, "Trouble Diagnosis Flow Chart".
NO >> INSPECTION END
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P0615 STARTER RELAY
< DTC/CIRCUIT DIAGNOSIS >

P0615 STARTER RELAY

DeSCri ptio n INFOID:0000000011290553

TCM prohibits cranking other than at “P” or “N” position.

CONSULT Reference Value in Data Monitor Mode INFOID:0000000011290554
ltem name Condition Display value
Selector lever in “N”,“P” position. ON
STARTER RELAY
Selector lever in other position. OFF
On Board Diagnosis Logic INFOID:0000000011290555

* This is not an OBD-II self-diagnostic item.
+ Diagnostic trouble code “P0615” with CONSULT is detected when starter relay is switched “ON” other than
at “P” or “N” position. (Or when switched “OFF” at “P” or “N” position).

POSSIbIe Cause INFOID:0000000011290556

* Harness or connectors
(The starter relay and TCM circuit is open or shorted.)
 Starter relay

DTC Confirmation Procedure INFOID:0000000011290557

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

® WITH CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)

2. Select “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. Start engine.

4. Drive vehicle for at least 2 consecutive seconds.

5. If DTC is detected, go to TM-44, "Diagnosis Procedure".

Diagnosis Procedure INFOID:000000001129055

1 .CHECK STARTER RELAY

(B With CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)

2. Select “SELECTION FROM MENU” in “DATA MONITOR” mode for “TRANSMISSION” with CONSULT
and check monitor “STARTER RELAY” ON/OFF.

Iltem name Condition Display value
Selector lever in "N", "P" positions. ON
STARTER RELAY
Selector lever in other positions. OFF
® Without CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)
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P0615 STARTER RELAY
< DTC/CIRCUIT DIAGNOQOSIS >

2. Check voltage between the IPDM E/R connector and ground. e T
R A€ &)
Item Connector Terminal Shift position | Voltage (Approx.) B
) "N" and "P" Batt It
starterre- | py5) 48 | Ground an arely vorage IPDM E/R
lay "R" and "D" oV connector ||48
OK or NG i
OK >>GOTOS5. ool
NG >> GO TO 2. !

2.CHECK HARNESS BETWEEN A/T ASSEMBLY HARNESS CONNECTOR AND IPDM E/R CONECTOR.

1. Turn ignition switch OFF.
2. Disconnect A/T assembly harness connector and IPDM E/R connector.

3. Check continuity between A/T assembly harness connector and
Cﬁ@ DISCONNECT
€ LA

IPDM E/R connector.

ltem Connector Terminal Continuity
A/T assembly harness con-
F9 9
nector Yes
IPDM E/R connector E122 48

4. If OK, check harness for short to ground and short to power.
5. Reinstall any part removed.

OKor NG
OK >> GO TO 3.
NG

3.CHECK TERMINAL CORD ASSEMBLY

A/T assembly harness
connector
(Vehicle side)

9

IPDM E/R connector
(Vehicle side)

LT T]
LLTT1

48]

|

WCIAO427E

>> Repair open circuit or short to ground or short to power in harness or connectors.

1. Remove control valve with TCM. Refer to TM-184, "Control Valve with TCM"

2. Disconnect A/T assembly harness connector and TCM connector.

3. Check continuity between A/T assembly harness connector ter-
minal and TCM connector terminal.

@] 37

A/T assembly harness

TCM connector

ltem Connector Terminal Continuity connector (Terminal cord side)
(Unit side)
A/T assembly harness con-
F9 9
nector Yes
TCM connector F502 8

4. If OK, check harness for short to ground and short to power.
5. Reinstall any part removed.

9 @
OKor NG SC1AS440E
OK >> GO TO 4.
NG >> Replace open circuit or short to ground and short to power in harness or connectors.

4 .DETECT MALFUNCTIONING ITEM

Check the following items:
« Starter relay, Refer to STR-11, "System Description".
* |IPDM E/R, Refer to PCS-20, "Physical Values".

OKor NG

OK >> Replace the control valve with TCM. Refer to TM-184, "Control Valve with TCM".
NG >> Repair or replace damaged parts.

5.cHECK DTC

Perform “DTC Confirmation Procedure”.

» Refer to TM-44, "DTC Confirmation Procedure".
OKor NG
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P0615 STARTER RELAY
< DTC/CIRCUIT DIAGNOSIS >

OK >> INSPECTION END
NG >> GO TO 2.
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P0700 TRANSMISSION CONTROL
< DTC/CIRCUIT DIAGNOSIS >

P0700 TRANSMISSION CONTROL

Description

INFOID:0000000011290559

The TCM consists of a microcomputer and connectors for signal input and output and for power supply. The

TCM controls the A/T.
On Board Diagnosis Logic

» This is an OBD-Il self-diagnostic item.

+ Diagnostic trouble code “P0700” with CONSULT is detected when the TCM is malfunctioning.

Possible Cause

TCM.
DTC Confirmation Procedure

NOTE:

INFOID:0000000011290560

INFOID:0000000011290561

INFOID:0000000011290562

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”

and wait at least 10 seconds before performing the next test.
After the repair, perform the following procedure to confirm the malfunction is eliminated.

WITH CONSULT

Turn ignition switch “ON”. (Do not start engine.)

Select “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
Start engine.

Run engine for at least 2 consecutive seconds at idle speed.

If DTC is detected, go to TM-47, "Diagnosis Procedure".

WITH GST
Follow the procedure “With CONSULT".

Diagnosis Procedure

arwN=

1.cHECK DTC

INFOID:0000000011290563

With CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)

2. Select “SELF DIAG RESULTS” mode for “TRANSMISSION” with CONSULT.
3. Touch “ERASE”.

4. Turn ignition switch “OFF” and wait at least 10 seconds.

5. Perform DTC Confirmation Procedure, TM-47, "DTC Confirmation Procedure".

Is the “P0700” displayed again?

YES >> Replace the control valve with TCM. Refer to TM-184, "Control Valve with TCM".

NO >> INSPECTION END
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P0705 TRANSMISSION RANGE SWITCH A
< DTC/CIRCUIT DIAGNOSIS >

P0705 TRANSMISSION RANGE SWITCH A

D eSC ri pt i O n INFOID:0000000011290564
The transmission range switch detects the selector lever position and sends a signal to the TCM.
CONSULT Reference Value in Data Monitor Mode INFOID:0000000011290565
ltem name Condition Display value
Selector lever in “N”,“P” positions. N/P
Selector lever in “R” position. R
Selector lever in “D” position. D
SLCTLVR POSI Selector lever in “4” position. 4
Selector lever in “3” position. 3
Selector lever in “2” position. 2
Selector lever in “1” position. 1
On Board Diagnosis Logic INFOID:0000000011290565

» This is an OBD-II self-diagnostic item.

+ Diagnostic trouble code “P0705” with CONSULT is detected under the following conditions.

- When TCM does not receive the correct voltage signal from the transmission range switch 1, 2, 3, 4 based
on the gear position.

- When no other position but “P” position is detected from “N” position.

Possible Cause INFOID:0000000011250567

¢ Harness or connectors
(The transmission range switch 1, 2, 3, 4 and TCM circuit is open or shorted.)
» Transmission range switch 1, 2, 3, 4

DTC Confirmation Procedure INFOID:000000001120568

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

® WITH CONSULT

1. Turn ignition switch “ON”. (Do not start engine.)

2. Select “DATA MONITOR” mode for “ENGINE” with CONSULT.

3. Start engine.

4. Drive vehicle and maintain the following conditions for at least 2 consecutive seconds.
THRTL POS SEN: More than 1.2V

5. If DTC is detected, go to TM-48, "Diagnosis Procedure".

@ WITH GST
Follow the procedure “With CONSULT".

Diagnosis Procedure INFOID:0000000011290569

1 .CHECK TRNSMISISION RANGE SWITCH CIRCUIT

(B With CONSULT
1. Turn ignition switch “ON”. (Do not start engine.)
2. Select “SELECTION FROM MENU” in “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
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P0705 TRANSMISSION RANGE SWITCH A
< DTC/CIRCUIT DIAGNOSIS >

3. Check if correct selector lever position (N/P, R or D) is displayed as selector lever is moved into each posi-

tion.

Item name

Condition

Display value

SLCTLVR POSI

Selector lever in

“N”,“P” positions.

N/P

Selector lever in

“R” position.

Selector lever in

“D” position.

Selector lever in

“4” position.

Selector lever in

“3” position.

Selector lever in

“2” position.

N w|l M Ol

Selector lever in

“1” position.

RN

OKor NG

OK >>GO TO 5.
NG >>GO TO 2.

2 .CHECK TCM POWER SUPPLY AND GROUND CIRCUIT

Perform TCM power supply and ground circuit. Refer to TM-97, "Diagnosis Procedure".

OKor NG

OK >> GO TO 3.

NG >> Repair or replace damaged parts.
3.DETECT MALFUNCTIONING ITEM

Check the following items:
+ A/T assembly harness connector pin terminals for damage or loose connection with harness connector.

OKor NG

OK >> GO TO 4.

NG >> Repair or replace damaged parts.
4.CHECK SUB-HARNESS

1. Remove control valve with TCM. Refer to TM-184, "Control Valve with TCM".

2. Disconnect transmission range switch connector and TCM connector.

3. Check continuity between transmission range switch connector
(A) terminals and TCM connector (B) terminals.

CESEA
®

Item Connector Terminal Continuity
Tra_tnshmISSIon rtange F505 1 (T2f8] [T [ T T T ] [1f2fsf4] T [T T 11
switch connector Yes 1,2,3,5 11,12,13, 14

\W_J
TCM connector F503 13
Trgnsmlssmn range F505 2 @
switch connector Yes
TCM connector F503 11 JSDIA1328GB
Trgnsmls&on range F505 3
switch connector Yes
TCM connector F503 12
Tra_nsmlssmn range F505 5
switch connector Yes
TCM connector F503 14

4. If OK, check harness for short to ground and short to power.
5. Reinstall any part removed.

OKor NG

OK >> Replace the control valve with TCM. Refer to TM-184, "Control Valve with TCM".

NG >> Replace open circuit or short to ground and short to power in harness or connectors.

5.cHECK DTC
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P0705 TRANSMISSION RANGE SWITCH A

< DTC/CIRCUIT DIAGNOSIS >

Perform “DTC Confirmation Procedure”.
» Refer to TM-48, "DTC Confirmation Procedure".

OK or NG

OK >> INSPECTION END
NG >> GO TO 2.
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P0717 INPUT SPEED SENSOR A
< DTC/CIRCUIT DIAGNOSIS >

PO717 INPUT SPEED SENSOR A

DeSCri ption INFOID:0000000011290570

The input speed sensor detects input shaft rpm (revolutions per minute). It is located on the input side of the
automatic transmission. Monitors revolution of sensor 1 and sensor 2 for non-standard conditions.

CONSULT Reference Value in Data Monitor Mode INFOID:0000000011250571
Iltem name Condition Display value (rpm)
INPUT SPEED During driving (lock-up ON) Approximately matches the engine speed.
On Board Diagnosis Logic INFOIDI0000000011290572

* This is an OBD-II self-diagnostic item.

+ Diagnostic trouble code “P0717” with CONSULT is detected under the following conditions.
- When TCM does not receive the proper voltage signal from the sensor.

- When TCM detects an irregularity only at position of 4GR for input speed sensor 2.

Possible Cause INFOID0000000011250573

* Harness or connectors
(The sensor circuit is open or shorted.)
* Input speed sensor 1, 2

DTC Confirmation Procedure INFOID:0000000011260574

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

WITH CONSULT
1. Turn ignition switch “ON”. (Do not start engine.)
2. Select “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. Start engine and maintain the following conditions for at least 5 consecutive seconds.
VHCL/S SE-A/T: 40 km/h (25 MPH) or more
ENGINE SPEED: 1,500 rpm or more
ACCELE POSI: 0.5/8 or more
SLCT LVR POSI: “D” position
GEAR (Input speed sensor 1): 4th or 5th position
GEAR (Input speed sensor 2): All position
Driving location: Driving the vehicle uphill (increased engine load) will help maintain the driving
conditions required for this test.
4. If DTC is detected, go to TM-51, "Diagnosis Procedure".

WITH GST
Follow the procedure “With CONSULT".

Diagnosis Procedure INFOID:0000000011290575

1 .CHECK INPUT SIGNAL

With CONSULT

1. Start engine.

2. Select “ECU INPUT SIGNALS” in “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. Vehicle start and read out the value of “TURBINE REV”.
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P0717 INPUT SPEED SENSOR A
< DTC/CIRCUIT DIAGNOSIS >

Item name Condition Display value (rpm)
INPUT SPEED During driving (lock-up ON) Approximately matches the engine speed.
OK or NG

OK >> GO TO 4.
NG >>GO TO 2.

2 .CHECK TCM POWER SUPPLY AND GROUND CIRCUIT

Check TCM power supply and ground circuit. Refer to TM-97. "Diagnosis Procedure".
OK or NG

OK >> GO TO 3.

NG >> Repair or replace damaged parts.

3 .DETECT MALFUNCTIONING ITEM

Check the following items:
* The A/T assembly harness connector pin terminals for damage or loose connection with harness connector.

OK or NG
OK >> Replace the control valve with TCM. Refer to TM-184, "Control Valve with TCM".
NG >> Repair or replace damaged parts.

4 .cHECK DTC

Perform “DTC Confirmation Procedure”.
» Refer to TM-51, "DTC Confirmation Procedure".

OKor NG

OK >> INSPECTION END
NG >> GO TO 2.
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P0720 OUTPUT SPEED SENSOR
< DTC/CIRCUIT DIAGNOSIS >

P0720 OUTPUT SPEED SENSOR

DeSCri ption INFOID:0000000011290576

The output speed sensor detects the revolution of the idler gear parking pawl lock gear and emits a pulse sig-
nal. The pulse signal is sent to the TCM which converts it into vehicle speed.

CONSULT Reference Value in Data Monitor Mode INFOIDI0000000011290577
Iltem name Condition Display value (km/h)
VHCL/S SE-A/T During driving Approximately matches the speedometer reading.
On Board Diagnosis Logic INFOIDI0000000011290578

* This is an OBD-Il self-diagnostic item.

+ Diagnostic trouble code “P0720” with CONSULT is detected under the following conditions.

- When TCM does not receive the proper voltage signal from the sensor.

- After ignition switch is turned “ON”, irregular signal input from vehicle speed signal before the vehicle starts
moving.

POSSibIe Cause INFOID:0000000011290579

* Harness or connectors

(The sensor circuit is open or shorted.)
* Output speed sensor
* Vehicle speed signal

DTC Confirmation Procedure INFOID:0000000011290580

CAUTION:

» Always drive vehicle at a safe speed.

* Be careful not to rev engine into the red zone on the tachometer.

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

WITH CONSULT
1. Turn ignition switch “ON”. (Do not start engine.)
2. Select “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. Drive vehicle and check for an increase of “VHCL/S SE-A/T” value in response to “VHCL/S SE-MTR”
value.
If the check result is NG, go to TM-54, "Diagnosis Procedure".
If the check result is OK, go to following step.
4. Select “DATA MONITOR” mode for “ENGINE” with CONSULT.
5. Start engine and maintain the following conditions for at least 5 consecutive seconds.
VHCL/S SE-A/T: 30 km/h (19 MPH) or more
ACCELE POSI: More than 1.0/8
SLCT LVR POSI: “D” position
Driving location: Driving the vehicle uphill (increased engine load) will help maintain the driving
conditions required for this test.
If the check result is NG, go to TM-54, "Diagnosis Procedure".
If the check result is OK, go to following step.
6. Maintain the following conditions for at least 5 consecutive seconds.
ENGINE SPEED: 3,500 rpm or more
ACCELE POSI: More than 1.0/8
SLCT LVR POSI: “D” position
Driving location: Driving the vehicle uphill (increased engine load) will help maintain the driving
conditions required for this test.
If the check result is NG, go to TM-54, "Diagnosis Procedure".
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P0720 OUTPUT SPEED SENSOR
< DTC/CIRCUIT DIAGNOSIS >

@ WITH GST
Follow the procedure “With CONSULT".

Diagnosis Procedure INFOID:0000000011290551

1 .CHECK INPUT SIGNAL

Q B With CONSULT
Turn ignition switch “ON”.

2. Select “ECU INPUT SIGNALS” in “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. Start the engine.
4. Read out the value of “VHCL/S SE-A/T” while driving. Check the value changes according to driving
speed.
Iltem name Condition Display value (km/h)
VHCL/S SE-AIT During driving Approximately matches the speedometer reading.
OKor NG

OK >> GO TO 6.
NG >> GO TO 2.

2.CHECK TCM POWER SUPPLY AND GROUND CIRCUIT

Check TCM power supply and ground circuit. Refer to TM-97, "Diagnosis Procedure".
OK or NG
OK >> GO TO 3.
NG >> Repair or replace damaged parts.
3.DETECT MALFUNCTIONING ITEM
Check the following items:
» The A/T assembly harness connector pin terminals for damage or loose connection with harness connector.
OK or NG
OK >> GO TO 4.
NG >> Repair or replace damaged parts.

4 .CHECK SUB-HARNESS

1. Remove control valve with TCM. Refer to TM-184, "Control Valve with TCM".
2. Disconnect transmission range switch connector and TCM connector.

3. Check continuity between transmission range switch connector 5
(A) terminals and TCM connector (B) terminals. @ﬂiﬁ}

Item Connector Terminal Continuity @
Transmission range switch F505 8 CTTTTTTT8I8M0] [T T T 1 Tel[7 [ o
connector Yes 8,9, 10 16, 17,20

%—I
TCM connector F503 20
Transmission range switch F505 9 @
connector Yes
TCM connector F503 17 JSDIAL329GB
Transmission range switch F505 10
connector Yes
TCM connector F503 16

4. If OK, check harness for short to ground and short to power.
5. Reinstall any part removed.

OK or NG
OK >> GO TO 5.
NG >> Replace open circuit or short to ground and short to power in harness or connectors.

5.REPLACE THE OUTPUT SPEED SENSOR AND CHECK DTC
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P0720 OUTPUT SPEED SENSOR
< DTC/CIRCUIT DIAGNOSIS >

1. Replace the output speed sensor. Refer to TM-212, "Disassembly"”.
2. Perform “DTC Confirmation Procedure”. Refer to TM-53. "DTC Confirmation Procedure".
OKor NG

OK >> INSPECTION END

NG >> Replace the control valve with TCM. Refer to TM-184, "Control Valve with TCM".
6.CHECK DTC
Perform “DTC Confirmation Procedure”.

» Refer to TM-53, "DTC Confirmation Procedure".
OKor NG

OK >> INSPECTION END
NG >> GO TO 2.
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P0725 ENGINE SPEED
< DTC/CIRCUIT DIAGNOSIS >

P0725 ENGINE SPEED

DeSCri ptio n INFOID:0000000011290582

The engine speed signal is sent from the ECM to the TCM.

CONSULT Reference Value in Data Monitor Mode INFOIDI0000000011290583
Item name Condition Display value (rpm)
ENGINE SPEED Engine running Closely matches the tachometer reading.
On Board Diagnosis Logic INFOID:0000000011290554

* This is not an OBD-II self-diagnostic item.
 Diagnostic trouble code “P0725” with CONSULT is detected when TCM does not receive the ignition signal
from ECM during engine cranking or running.

Possible Cause INFOID:0000000011250585

Harness or connectors
(The ECM to the TCM circuit is open or shorted.)

DTC Confirmation Procedure INFOID:0000000011290586

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously performed, always turn ignition switch “OFF”
and wait at least 10 seconds before performing the next test.

After the repair, perform the following procedure to confirm the malfunction is eliminated.

® WITH CONSULT
1. Turn ignition switch “ON” and select “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
2. Start engine and maintain the following conditions for at least 10 consecutive seconds.
VHCL/S SE-A/T: 10 km/h (6 MPH) or more
ACCELE POSI: More than 1/8
SLCT LVR POSI: “D” position
3. IfDTC is detected, go to TM-56. "Diagnosis Procedure".

Diagnosis Procedure INFOID:0000000011290587

1 .CHECK CAN COMMUNICATION LINE

Perform the self-diagnosis. Refer to TM-34, "CONSULT Function (TRANSMISSION)".
Is a malfunction in the CAN communication indicated in the results?

YES >> Check CAN communication line. Refer to TM-43.
NO >> GO TO 2.

2 .CHECK DTC WITH TCM

(® With CONSULT
1. Start engine.

2: Select “ECU INPUT SIGNALS” in “DATA MONITOR” mode for “TRANSMISSION” with CONSULT.
3. While monitoring engine speed, check for engine speed change corresponding to wide-open throttle posi-

tion signal.
Item name Condition Display value (rpm)
ENGINE SPEED Engine running Closely matches the tachometer reading.
OK or NG

OK >> GO TO 3.
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P0725 ENGINE SPEED
< DTC/CIRCUIT DIAGNOSIS >
NG >> Check the ignition signal circuit. Refer to EC-485, "Diagnosis Procedure".
3.CHEC