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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 vehicle speed sensor, accelera-
tor pedal position sensor (throttle position sensor) or PNP switch.
Then provides 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-IIl (or GST) or a circuit tester connected should be
performed. 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-7) 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:0000000001672795

Sensors

%E‘ TCM
)

Solenoid valves

ECM

%
N

SAT6311B

SAT632I

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-7, "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-125, "Fail-Safe".

» A/T fluid inspection. Refer to TM-197, "Checking the A/T Fluid (ATF)".

« Stall test. Refer to TM-204, "Inspection and Judgment".
* Line pressure test. Refer to TM-206, "Inspection and Judgment".

TM-6
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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 >>GOTOA4.
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 >>GO TO 4.

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-208, "Description".

>> GO TO 8.
8.CHECK SYMPTOM 3

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

YES >>GOTO 2.
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:0000000001672796

Customer name MR/MS Model and Year VIN

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

Revision: April 2007 TM-7
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DIAGNOSIS AND REPAIR WORKFLOW
< BASIC INSPECTION >

Symptoms [V&hicle does not move. ([CAhy position [Phrticular position)

[Nb up-shift (I8t —2nd [2Zihd — 3rd — 4th  [4th — 5th)

[CNb down-shift ([C5th — 4th  [C4th — 3rd —2nd [2Zad — 1st)

[Lack-up malfunction

[CShift point too high or too low.

[Shift shock orslip (CNl- D [Nl—- R [Lack-up [Ahy drive position)

[‘Nbise or vibration

[Nb kick down

[CNb pattern select

[Others
( )

Malfunction indicator lamp (MIL) [Cbntinuously lit [Nbt lit

DIAGNOSTIC WORK SHEET

1 [CRekad the item on cautions concerning fail-safe and understand the customer's com- TM-125
plaint. -
[CAIT fluid inspection, stall test and line pressure test
[AIT fluid inspection
2 [Téak (Repair leak location.) TM-197
State
[CAmount
CStall test
[13t one-way
clutch
[CTdrque converter one-way clutch one-way
[Fiont brake clutch
[High and low reverse clutch [ Ehgine TM-204
3 [Taow coast brake
[Tihe pressure low
[Edrward brake -
[EXcept for input
[Reverse brake .
[Edrward one-way clutch clutch and direct
Y clutch, clutches and
brakes OK
[Tihe pressure test - Suspected part: TM-206
4 [Pérform self-diagnosis. — Check detected items to repair or replace malfunctioning TM-34
part. -
[Pérform road test.
5-1 [“Check before engine is started TM-208
5-2 [Check at idle TM-208
5 [Part 1 TM-209
5-3 Cruise test [Part 2 TM-211
[Part3 IM-212
[Check malfunction phenomena to repair or replace malfunctioning part after completing all road test.
Refer to TM-170.
5 [Dtive vehicle to check that the malfunction phenomenon has been resolved.
[Etase the results of the self-diagnosis from the TCM and the ECM. TM-32
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A/T CONTROL SYSTEM
< FUNCTION DIAGNOSIS >

FUNCTION DIAGNOSIS
A/T CONTROL SYSTEM

Cross-Sectional View (2WD models)

D @ ® @ 6 6 8@?

SCIA5267E

1. Front planetary gear 2. Mid planetary gear 3. Rear planetary gear
Direct clutch 5. High & low reverse clutch 6. Reverse brake

7. Drum support 8. Forward brake 9. Low coast brake

10. Input shaft 11. Torque converter 12. Oil pump

13. Front brake 14. 3rd one-way clutch 15. Input clutch

16. 1st one-way clutch 17. Control valve with TCM 18. Forward one-way clutch

19. Rear extension 20. Output shaft
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A/T CONTROL SYSTEM

Cross-Sectional View (4WD models)

INFOID:0000000001469488

)

o @

SCIA5268E

1. Front planetary gear
Direct clutch

7. Drum support

10. Input shaft

13. Front brake

16. 1st one-way clutch

19. Adapter case

Shift Mechanism

11.
14.
17.
20.

Mid planetary gear

High & low reverse clutch
Forward brake

Torque converter

3rd one-way clutch
Control valve with TCM
Output shaft

© o

Rear planetary gear
Reverse brake
Low coast brake

. Oil pump
15.
18.

Input clutch
Forward one-way clutch

INFOID:0000000001469489

The automatic transmission uses compact dual 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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PCIA0002)

1. 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
Mid internal gear 14. Frontinternal gear 15. Rear carrier
13.
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

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) /C 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) F/B Fastens the mid sun gear (17).

Low coast brake (7) LC/B Fastens the mid sun gear (17).

1st one-way clutch (8) 1s/0.C 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) FO.C 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/O.C Allows the front sun gear (11) to turn freely in the forward direction but fastens

it for reverse rotation.

CLUTCH AND BAND CHART (FLOOR SHIFT MODELS)

. . 1st Fwd 3rd
Shift position IIC HLR/C| DI/C R/B FR/B LC/B Fwd/B owc | owc | owc Remarks

P A A PARK POSITION
REVERSE PO-
R o o o * * SITION
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Shift position IC |HLRIC| D/IC | RB | FR/B | LC/B | Fwd/B oﬁ/tc ('):\‘;ché: osxc Remarks
y . R NEUT_II?IgI;\I POSI-

1st Ak A A 3 5 O Ag * *
2nd @) A O * Ag

o s oo o alwa fumem
4th O ) O A *
5th o) @) O A * *
1st A% A Akk O * ¥ A

, 2nd O A O * * Automatic shift
3rd O o o) N * le2e3ed
4th O ) @) A *
1st Ak A A 3 5 O * * *

5 2nd O A O * * Automatic shift
3rd O O o) NI * le2e3=4
4th O @) O A *
1st Ak A A%k O * * ¥

, 2nd o) o) o) ) * * | Automatic shift
3rd O | o o) A | * o lo2e3=a
4th o) @) o) A *
1st O O @) O * * *

. 2nd o) o) @) o) ¥ * Li’.‘éﬁiﬁ; ?rlldlsstta -
3rd o | o o N # Lo,
4th O O O A *

« O—operates

« Y—Operates during “progressive” acceleration.

« % —Operates and effects power transmission while coasting.

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

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

« A%*)_Operates under conditions shown in LC/B Operating Condition. Delay control is applied during D (4,3,2,1) =N shift.

HLR/C Operating Condition LC/B Operating Condition

Throttle ON OFF

opening

Throttle
opening

Released Released

Vehicle speed Vehicle speed

SCIA5642E

CLUTCH AND BAND CHART (COLUMN SHIFT MODELS)
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A/T CONTROL SYSTEM

. . 1st Fwd 3rd
Shift position IIC HLR/C| DIC R/B FR/B LC/B Fwd/B owc | owc | owc Remarks
P A A PARK POSITION
REVERSE PO-
R o O O * * SITION
NEUTRAL POSI-
N A A TION
1st Ak A AXkK O RS g *
Automatic shi
D 3rd O O O A * * lo2e3e405
4th @) O @) A *
5th o) o) @) A * *
1st Ak A A%k O * Ad *
2nd O A O * *
Automatic shift
M5 3rd ¢} o o A * | e2e30405
4th ) O @) A *
5th O O O A * *
1st AX A AXk O * * *
" 2nd O A ©) A * Automatic shift
3rd o o o A * e 1234
4th O O O A *
1st Ak A A%k O * Ad *
Automatic shift
M3 2nd o} A o * * 1o203
3rd O O O A * ¥
- 1st Ak A A%k ®) * * * Automatic shift
2nd @) O O O * * =2
1st O O O O * ¢ +* Locks (held sta-
M1 tionary in 1st
2nd O O O O 5 * gear)

« O—Operates

- %—Operates during “progressive” acceleration.

. %_—Operates and effects power transmission while coasting.

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

« AX_Operates under conditions shown in HLR/C Operating Condition

« A%3X_Operates under conditions shown in LC/B Operating Condition. Delay control is applied during D (4,3,2,1) =N shift.
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A/T CONTROL SYSTEM
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HLR/C Operating Condition LC/B Operating Condition

ON OFF Throttle ON OFF

opening

Throttle
opening

Released Released

Vehicle speed Vehicle speed

SCIAS5642E

POWER TRANSMISSION

“N” position
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 shatft.

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

Lz Z

@ @
)| S0,

% ®
=S

8o s
()

3

PCIA0003J

1. 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. Front internal 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”, “M5”, “M4”, “M3”, “M2" positions (column shift), “D”, “4”, “3”, “2” positions (floor shift) 1st 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.

» 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.
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722222222227 %

) |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
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. Front internal 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

“M1” position (column shift), “1 ” position (floor shift) 1st 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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Power transmission

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

SCIA1513E

Front brake 2. Input clutch 3. Direct clutch
High and low reverse clutch 5. Reverse brake 6. Forward brake
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. Front internal 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", “M5", “M4”, “M3" positions (column shift), “D”, “4”, “3" positions (floor shift) 2nd 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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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
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. Front internal 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

“M2”, “M1” positions (column shift), “2”, “1” positions (floor shift) 2nd 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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A/T CONTROL SYSTEM
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Power transmission

Mid carrier —> Output shaft

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

0) T-e

=>

SCIA1515E

Front brake
High and low reverse clutch
Low coast brake

10. 3rd one-way clutch

13. Mid internal gear

16. Rear sun gear

19. Mid carrier

22. Parking gear

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.

Direct clutch

Forward brake

Forward one-way clutch
Input shaft

Rear carrier

Front carrier

Output shaft

“D", “M5", “M4”, “M3" positions (column shift), “D”, “4”, “3" positions (floor shift) 3rd 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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A/T CONTROL SYSTEM
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Input shaft ==> Front internal gear ==> Front carrier =—>
Rear internal gear —> Rear carrier ——> Mid internal gear —>
Mid carrier —> Output shaft

R
5
D§

SCIA1516E

1. 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. Front internal 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”, “M5”, “M4” positions (column shift), “D”, “4” positions (floor shift) 4th Gear

e 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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Power transmission

Input shaft @ Front internal gear ——> Front carrier ——> Rear internal gear ——> Rear carrier v:“
Mid internal gear <

Mid carrier —=> Output shaft

SCIA1517E

Front brake 2. Input clutch 3. Direct clutch
High and low reverse clutch 5. Reverse brake 6. Forward brake
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. Front internal 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", “M5" positions (column shift), “D” position (floor shift) 5th 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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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 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. Front internal 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
“R” position

* 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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Power transmission

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

SCIA1519E

Front brake 2. Input clutch 3. Direct clutch
High and low reverse clutch 5. Reverse brake 6. Forward brake
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. Front internal 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
TCM Function INFOID:0000000001672583

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)

PNP switch

Accelerator pedal position sensor
Closed throttle position signal
Wide open throttle position signal
Engine speed signal

A/T fluid temperature sensor
Revolution sensor

Vehicle speed signal

Stop lamp switch signal

Turbine revolution sensor

TCM

Shift control

Line pressure control
Lock-up control

Engine brake control

Timing control

Fail-safe control
Self-diagnosis

CONSULT-Ill 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

1st position switch signal

4th position switch signal
ATF pressure switch 2 signal
Tow mode switch signal

CONTROL SYSTEM DIAGRAM

A/T CHECK indicator lamp
Starter relay
Back-up lamp relay

Duet-EA control
CAN system

(AT ASSEMBLY)
| Turbine revolution sensor 1,2
Revolution sensor
[ ATT fluid temperature sensort,2 |
Line pressure solenoid valve
PNP 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
|
| TCM
L
-~
Starter relay
¥ CAN communication
Back-up lamp relay 1 l
v
ECM Combination meter ABS actuator and electric unit (control unit)
[ Stop lamp switch | [ Tow mode switch |
Accelerator pedal position sensor Tstposit -
pp position switch
Throttle position sensor [ AT CHECK indicator lamp | 4th position switch
AWDIA0029GH

CAN Communication

INFOID:0000000001672584

SYSTEM DESCRIPTION

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-4
"System Description".
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Input/output Slgnal Of TCM INFOID:0000000001672585
_ Line Vehicle Shift Lock-up Engine Fall-s.afe Self-d_lag-
Control item pressure speed brake function nostics
control control .
control control control (*3) function
Accelerator pedal position signal () X X X X X X X
Vehicle _speed sensor A/T X X X X X X
(revolution sensor)
Vehicle speed sensor MTR(D (*4) X X X X X
Closed throttle position signal("® (*2) X (*2) X X (*2) X X
Wide open throttle position signal®™® |  (*2) X (*2) X (*2) X X
Turbine revolution sensor 1 X X X X X
Turbine revolution sensor 2
Input
P (for 4th speed only) X X X X X
Engine speed signals(*®) X X
PNP switch X X X X X X
A/T fluid temperature sensors 1, 2 X X X X
Operation signal(¥ X
ASCD Overdrive cancel sig-
" X X X
nal(™®
TCM power supply voltage signal X X X X X X
D|rgct clutch solenoid (ATF pressure X X X X
switch 5)
Input clutch solenoid (ATF pressure X X X X
switch 3)
High and low reverse clutch sole- X X X X
o noid (ATF pressure switch 6)
ut-
put Front brake solenoid (ATF pressure X X X X
switch 1)
Low coast b_rake solenoid (ATF X X X X X
pressure switch 2)
Line pressure solenoid X X X X X X X
TCC solenoid X
Starter relay X X
*1: Spare for vehicle speed sensor-A/T (revolution 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
Line Pressure Control INFOID:0000000001672556

» 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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A/T CONTROL SYSTEM

< FUNCTION DIAGNOSIS >

« 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

- A/T fluid temperature
Line pressure

) <
solenoid valve
Input torque
LY
PCIAQ007E

LINE PRESSURE CONTROL IS BASED ON THE TCM LINE PRESSURE CHARACTERISTIC PAT-
TERN
e 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.

A

Pressure regulator valve

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

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

Line pressure

Input torque
PCIA0008E

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

PCIA0009E

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
torque and gearshift selection. Also, line pressure characteristic is
set according to engine speed, during engine brake operation.

Line pressure

Line pressure

A

When shifting

Line pressure characteristic
(During shift change)

Input torque

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
pressure is set higher than the normal line pressure characteristic.

Line pressure

Line pressure characteristic
(At low fluid temperature)
Low temperature

o

Throttle opening
PCIA0011E

Shift Control

INFOID:0000000001672587

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.

@

Control valve < '

Clutch pressure
control

Line pressure

Revolution
Vehicle speed
AT fluid tempereture

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

| Output shaft torque
|

| _

i Gear ratio

|

Gear ratio

|

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.

LOC k-U p CO ntrOI INFOID:0000000001672588

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 4 3 2
Lock-up X - X X X
Slip lock-up X 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 PCIAQ0L4E

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
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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
half-clutched state. This absorbs the engine torque fluctuation and lock-up operates from low speed.
This raises the fuel efficiency for 4th and 5th gears at both low speed and when the accelerator has a low
degree of opening.

Engine Brake Control

» 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

X Accumulator control valve
reducing valve

Low coast brake P Low coast brake . X
switching valve - solenoid valve (€ »| Line pressure solencid
T : Revolution
TCM
Forward brake line pressure Vehicle speed

A/T fluid temperature

Input torque
SCIA1520E

» 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.
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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 1st, 2nd, 3rd, and 5th gears, adjusts
the clutch pressure.)

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

Accumulator control val . . L
ceumulator control valve and low coast reducing valve to the pressure appropriate to the driving state.
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< FUNCTION DIAGNOSIS >

A/T CONTROL SYSTEM

Name

Function

Pilot valve A

Adjusts the line pressure and produces the constant pressure (pilot pressure) required
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 4th gear 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 1st, 3rd, 4th and 5th 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 4th and 5th 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 2nd, 3rd, and 4th gears, ad-
justs 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
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