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2007 TRANSMISSION

U151F Automatic Transmission - Sienna

AUTOMATIC TRANSAXLE SYSTEM

PRECAUTION
NOTE: o Perform the RESET MEMORY (AT initialization) when replacing the
automatic transaxle assembly, engine assembly or ECM (See
INITIALIZATION ).
e Perform the REGISTRATION (VIN registration) when replacing the ECM
(See REGISTRATION ).
HINT:

RESET MEMORY can not be completed by only disconnecting the battery cable.

1. The automatic transaxle is composed of highly precision-finished parts which need careful
inspection before reassembly. Even a small nick could cause fluid leakage or affect the
performance. The instructions here are organized so that you work on only one component group
at a time. This will help avoid confusion caused by similar-looking parts of different sub-assemblies
being on your workbench at the same time. The component groups are inspected and repaired from
the converter housing side. Complete the inspection, repair and reassembly before proceeding to
the next component group as much as possible. If a defect is found in a certain component group
during reassembly, inspect and repair this group immediately. If a component group cannot be
assembled because some parts are being ordered, be sure to keep all parts of the group in a
separate container while proceeding with disassembly, inspection, repair and reassembly of other
component groups. Recommended: Toyota Genuine ATF WS

2. All disassembled parts should be washed clean and any fluid passages and holes should be blown
through with compressed air.

3. Dry all parts with compressed air. Never use a shop rag or a piece of cloth to dry them.

4. When using compressed air, always aim away from yourself to prevent accidentally spraying ATF
or kerosene in your face.

5. Only recommended automatic transaxle fluid or kerosene should be used for cleaning.

6. After cleaning, the parts should be arranged in the correct order for efficient inspection, repair,
and reassembly.

7. When disassembling a valve body, be sure to match each valve together with the corresponding
spring.

8. New discs for the brakes and clutches that are to be used for replacement must be soaked in ATF
for at least 15 minutes before reassembly.

9. All oil seal rings, clutch discs, clutch plates, rotating parts, and sliding surfaces should be coated
with ATF prior to reassembly.

10. All gaskets and rubber O-rings should be replaced with new ones.
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11. Do not apply adhesive cements to gaskets and similar parts.

12. Make sure that the ends of a snap ring are not aligned with one of the cutouts and are installed in
the groove correctly.

13. When replacing a worn bushing, the sub-assembly containing the bushing must also be replaced.
14. Check thrust bearings and races for wear or damage. Replace them as necessary.
15. When working with FIPG material, you must observe the following:

o Using a razor blade and a gasket scraper, remove all the old packing (FIPG) material from the
gasket surface.

e Thoroughly clean all components to remove any loose material.
e Clean both sealing surfaces with a non-residue solvent.

o Parts must be reassembled within 10 minutes of application. Otherwise, the packing (FIPG)
material must be removed and reapplied.

DEFINITION OF TERMS

DEFINITION OF TERMS

Term Definition

Description of what the ECM monitors and how it detects malfunctions
(monitoring purpose and its details).

Related DTCs Diagnostic code

Preconditions that allow the ECM to detect malfunctions.

With all preconditions satisfied, the ECM sets the DTC when the monitored value
(s) exceeds the malfunction threshold (s).

The priority order that is applied to monitoring, if multiple sensors and
components are used to detect the malfunction.

While another sensor is being monitored, the next sensor or component will not
be monitored until the previous monitoring has concluded.

Monitor description

Typical enabling
condition

Sequence of operation

Required

The sensors and components that are used by the ECM to detect malfunctions.
sensor/components

The number of times that the ECM checks for malfunctions per driving cycle.
"Once per driving cycle" means that the ECM detects malfunction only one time

Frequency of during a single driving cycle.

operation "Continuous" means that the ECM detects malfunction every time when enabling
condition is met.
The minimum time that the ECM must sense a continuous deviation in the
Duration monitored value (s) before setting a DTC. This timing begins after the "typical
enabling conditions" are met.
Malfunction Beyond this value, the ECM will conclude that there is a malfunction and set a
thresholds DTC.

MIL illumination timing after a defect is detected.

"Immediately" means that the ECM illuminates MIL the instant the ECM

MIL operation determines that there is a malfunction.

"2 driving cycle" means that the ECM illuminates MIL if the same malfunction is
detected again in the 2nd driving cycle.
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Normal operation range of sensors and solenoids under normal driving conditions.

Component operatin
p p & |Use these ranges as a reference.

range . . o :
& They cannot be used to judge if a sensor or solenoid is defective or not.
PARTS LOCATION
COMBINATION METER
-MIL
DLC3
'-..\_\_____‘
SHIFT LOCK CONTROL UNIT ASSEMBLY
(TRANSMISSION CONTROL SWITCH)
STOP LIGHT SWITCH
ASSEMBLY \\ SPEED SENSOR NT
SPEED SENSOR NC
—
"SHIFT SOLENOID VALVE SL1
SHIFT SOLENOID VALVE SLT
SHIFT SOLENOID VALVE SL3 X e
/"/ \ - -_“—\—\_____ llll/_
SHIFT SOLENOID VALVE SR — = ==
o /_, /#
7 Z ‘
) SN =
- 7 RANSMISSION WIRE
e ” (ATF TEMPERATURE SENSOR)
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>/ 1 /
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P C180152E03

Fig. 1: Identifying Automatic Transaxle System Components Location

SYSTEM DIAGRAM
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The configuration of the electronic control system in the U151F automatic transaxles is as shown in the
following chart.

Crankshaft Position Sensor NE -
SL1 - Shift Solenoid Valve SL1
Engine Coolant Temperature
Sensor THW -
SL2 - Shift Solencid Valve SL2
Throttle Position Sensor VTA1, 2
VC
Trangmiagion Control Switch 4L
, 2 - SL3 . .
{D «— 4 and 2 «—— L Position) - Shift Solenoid Valve SL3
NSW
Park/Neutral Posttion Switch | (STAR)
RN, D, . ;
a SLT | shift Solenoid Valve SLT
ECM
S4 :
Speed Sensor —1  Shift Solenoid Valve 5S4
Skid Contral ECU
l —QEL—-— Shift Solenoid Valve DSL
Combination Meter SPD
SR, | shift Solenoid Valve SR
Speed Sensor NC NC -
Speed Sensor NT NT - L MIL (Malfunction Indicator Light)
Stop Light Switch Assembly STP e
-t DLC3 (Data Link Connector 3)
ATF (futormatic Transmission Fluid) THO1 Ill
Temperature Sensor
CAN

CAB0MEE

Fig. 2: Automatic Transaxle System Diagram

SYSTEM DESCRIPTION

1. SYSTEM DESCRIPTION

a. The ECT (Electronic controlled automatic transmission/transaxle) is an automatic
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transmission/transaxle that electronically controls shift timing using the ECM. The ECM detects
electrical signals that indicate engine and driving conditions, and controls the shift point, based on
driver habits and road conditions. As a result, fuel efficiency and power transmission performance
are improved.

Shift shock has been reduced by controlling the engine and transmission simultaneously. In
addition, the ECT has features such as follows:

¢ Diagnostic function.
e Fail-safe function when a malfunction occurs.

HOW TO PROCEED WITH TROUBLESHOOTING
HINT:

e The ECM of this system is connected to the CAN and multiplex communication system. Therefore,
before starting troubleshooting, make sure to check that there is no trouble in the CAN and multiplex
communication systems.

o The intelligent tester can be used at steps 3, 4, 6, and 9.

Vehicle Brought to Workshop

Customer Problem Analysis

Connect the OBD II scan tool or intelligent tester to DLC3
Check and Clear DTCs and Freeze Frame Data

b=

HINT:

(See DTC CHECK / CLEAR).

5. Visual Inspection
6. Setting the Check Mode Diagnosis

HINT:

(See CHECK MODE PROCEDURE ).

7. Problem Symptom Confirmation
HINT:

(See HOW TO PROCEED WITH TROUBLESHOOTING ).

Symptom does not occur: Go to step 8

Symptom occurs: Go to step 9
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8. Symptom Simulation
HINT:

(See HOW TO PROCEED WITH TROUBLESHOOTING ).

9. DTC Check
HINT:

(See DTC CHECK / CLEAR).

DTC is not output: Go to step 10
DTC is output: Go to step 17

10. Basic Inspection
HINT:

(See INSPECTION , ON-VEHICLE INSPECTION and ADJUSTMENT ).

NG: Go to step 19
OK: Go to Next Step

11. Mechanical System Test
HINT:

(See MECHANICAL SYSTEM TESTS ).

NG: Go to step 16
OK: Go to Next Step

12. Hydraulic Test
HINT:

(See HYDRAULIC TEST ).

NG: Go to step 16
OK: Go to Next Step

13. Manual Shifting Test
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HINT:

(See MANUAL SHIFTING TEST ).

NG: Go to step 15
OK: Go to Next Step

14. Problem Symptoms Table Chapter 1
HINT:

(See PROBLEM SYMPTOMS TABLE ).

NG: Go to step 18
OK: Go to Next Step

15. Problem Symptoms Table Chapter 2
HINT:

(See PROBLEM SYMPTOMS TABLE ).

16. Part Inspection
Go to step 19

17. DTC Chart
HINT:

(See DIAGNOSTIC TROUBLE CODE CHART ).

18. Circuit Inspection
19. Repair or Replace
20. Confirmation Test

NEXT: End
ROAD TEST

1. PROBLEM SYMPTOM CONFIRMATION

a. Based on the result of the customer problem analysis, try to reproduce the symptoms. If the
problem is that the transaxle does not shift up, shift down, or the shift point is too high or too low,
conduct the following road test referring to the automatic shift schedule and simulate the problem
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symptoms.
2. ROAD TEST

NOTE:

Perform the test at the ATF temperature 50 to 80°C (122 to 176°F) in the
normal operation.

a. D position test:

Shift into the D position and fully depress the accelerator pedal and check the following points.

1.

Check up-shift operation.

Check that 1 --=> 2, 2 --> 3, 3 --=> 4 and 4 --> 5th upshifts take place, and that the shift points
conform to the automatic shift schedule (See U1S1F AUTOMATIC TRANSAXLE ).

HINT:
5th Gear Up-shift Prohibition Control

o Engine coolant temperature is 55°C (131 °F) or less and vehicle speed is at 80 km/h
(176 mph) or less.

o ATF temperature is -2°C (28°F) or less.
4th Gear Up-shift Prohibition Control

e Coolant temperature is 47°C (117°F) or less and vehicle speed is at 55 km/h (34 mph)
or less.

5th and 4th Gear Lock up Prohibition Control

o Brake pedal is depressed.

o Accelerator pedal is released.

e Coolant temperature is 60°C (140°F) or less.
Check for shift shock and slip.

Check for shock and slip at the 1 --> 2,2 --> 3, 3 --> 4 and 4 --> 5th up-shifts.

Check for abnormal noise and vibration. Drive in the D position lock-up or 5th gear, and
check for abnormal noises and vibration.

HINT:

The check for the cause of abnormal noise and vibration must be done very thoroughly as it
could also be due to loss of balance in the differential, torque converter clutch, etc.

4. Check kick-down operation.
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Check that the possible kick-down vehicle speed limits for 2nd to 1st, 3rd to 2nd, 4th to 3rd,
5th to 4th kick-downs conform to those indicated on the automatic shift schedule while
driving through all gears with the shift lever in the D position (See U151F AUTOMATIC
TRANSAXLE ).

5. Check abnormal shock and slip at kick-down.
6. Check the lock-up mechanism.
¢ Drive in D position (5th gear), at a steady speed (lock-up ON).

o Lightly depress the accelerator pedal and check that the engine speed does not change
abruptly.

HINT:

There is no lock-up in the 1st and 2nd gear.

4th lock-up operates while uphill-downhill control is active in D position.
3rd lock-up operates while uphill-downhill control is active in D position.
ATF temperature is 120°C (248°F) or more.

o If there is a big jump in engine speed, there is no lock-up.
b. 4 (O/D OFF) position test:

Shift into the 4 position and fully depress the accelerator pedal and check the following points.
1. Check up-shift operation.

Check that the 1 -->2, 2 --> 3 and 3 -->4 up-shift take place and that the shift point conforms
to the automatic shift schedule (See U1S1F AUTOMATIC TRANSAXLE ).

HINT:
There is no 5th up-shift in the 4 position.
2. Check engine braking.

While driving in the 4 position and 4th gear, release the accelerator pedal and check the
engine braking effect.

3. Check for abnormal noise during acceleration and deceleration, and for shock at up-shift and
down-shift.

c. 3 position test:
Shift into the 3 position and fully depress the accelerator pedal and check the following points.
1. Check up-shift operation.

Check that the 1 -->2 and 2 --> 3 up-shift take place and that the shift point conforms to the
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automatic shift schedule (See U1S1F AUTOMATIC TRANSAXLE ).

HINT:
There is no 4th up-shift and lock-up in the 3 position.
2. Check engine braking.

While running in the 3 position and 3rd gear, release the accelerator pedal and check the
engine braking effect.

3. Check for abnormal noise during acceleration and deceleration, and for shock at up-shift and
down-shift.

d. 2 position test:
Shift into the 2 position and fully depress the accelerator pedal and check the following points.
1. Check up-shift operation.

Check that the 1 -->2 up-shift takes place and that the shift point conforms to the automatic
shift schedule (See U1S1F AUTOMATIC TRANSAXLE ).

HINT:
There is No. 3rd up-shift and lock-up in the 2 position.
2. Check engine braking.

While running in the 2 position and 2nd gear, release the accelerator pedal and check the
engine braking effect.

3. Check for abnormal noise during acceleration and deceleration, and for shock at up-shift and
down-shift.

e. L position test:
Shift into the L position and fully depress the accelerator pedal and check the following points.
1. Check no up-shift.
While running in the L position, check that there is no up-shift to 2nd gear.
HINT:
There is no lock-up in the L position.

2. Check engine braking.
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While running in the L position, release the accelerator pedal and check the engine braking
effect.

3. Check for abnormal noise during acceleration and deceleration.
f. R position test:

Shift into the R position and fully depress the accelerator pedal and check for slipping.

CAUTION: Before conducting this test ensure that the test area is free from
people and obstruction.

g. P position test:

Stop the vehicle on the grade (more than 5°) and after shifting into the P position, release the
parking brake. Then, check that the parking lock pawl holds the vehicle in place.

h. Uphill/downhill control function test:
1. Check that the gear does not up-shift to the 4th or 5th gear while the vehicle is driving uphill.

2. Check that the gear automatically down-shifts from 5th to 4th or from the 4th to 3rd gear
when brake is applied while the vehicle is driving downbhill.

MECHANICAL SYSTEM TESTS

1. PERFORM MECHANICAL SYSTEM TESTS
a. Measure the stall speed.

The object of this test is to check the overall performance of the transaxle and engine by measuring
the stall speeds in the D position.

NOTE: ¢ Driving test should be done on a paved road (a nonskid road).

o Perform the test at the normal operating ATF (Automatic
Transmission Fluid) temperature 50 to 80°C (122 to 176°F).

¢ Do not continuously run this test for longer than 10 seconds.

o To ensure safety, do this test in a wide, clear level area which
provides good traction.

o The stall test should always be carried out in pairs. One
technician should observe the conditions of wheels or wheel
stoppers outside the vehicle while the other is doing the test.

1. Chock the 4 wheels.

2. Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.

3. Fully apply the parking brake.
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4. Keep your left foot pressed firmly on the brake pedal.
5. Start the engine.

6. Shift into the D position. Press all the way down on the accelerator pedal with your right
foot.

7. Quickly read the stall speed at this time.
Stall speed: 2,600+-150 rpm
Evaluation:

EVALUATION CHART
Problem Possible cause

e Engine power output may be insufficient
e Stator one-way clutch not operating properly

(a) Stall engine speed is

low in D position
HINT:

If the value is less than the specified value by 600 rpm or more,
the torque converter could be faulty.

e Line pressure is too low

Forward clutch slipping

U/D (Underdrive) brake slipping

U/D (Underdrive) one-way clutch is not operating
properly

e No. 1 one-way clutch not operating properly

(b) Stall engine speed is
high in D position

Improper fluid level

b. Measure the time lag.
1. When the shift lever is shifted while the engine is idling, there will be a certain time lapse or
lag before the shock can be felt. This is used for checking the condition of the clutch and
brake.

NOTE: o Perform the test at the normal operating ATF (Automatic
Transmission Fluid) temperature: 50 to 80°C (122 to 176°F).

o Be sure to allow 1 minute interval between tests.

o Perform the test three times, and measure the time lags.
Calculate the average value of the three time lags.

« When conducting stall test, do not continue more than 10
seconds.

2. Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.
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3. Fully apply the parking brake.
Start and warm up the engine and check idle speed.

Idle speed: approx. 700 rpm (In N position and A/C OFF)

5. Shift the lever from N to D position. Using a stop watch, measure the time from when the
lever is shifted until the shock is felt.

Time lag: N --> D less than 1.2 seconds
6. In the same way, measure the time lag for N --> R.
Time lag: N --> R less than 1.5 seconds
Evaluation (If N --> D or N --> R time lag is longer than the specified):

EVALUATION CHART
Problem Possible cause

e Line pressure is too low

e Forward clutch worn

N --> D time lag is longer] o No. 1 one-way clutch is not operating properly

¢ U/D (Underdrive) one-way clutch is not operating
e U/D (Underdrive) brake worn

e Line pressure is too low

N --> R time lag is longer| ° Reverse clutch worn

e Ist and reverse brake worn
¢ U/D (Underdrive) brake worn

HYDRAULIC TEST

1. PERFORM HYDRAULIC TEST
a. Measure the line pressure.

NOTE: o Perform the test at the normal operating ATF (Automatic
Transmission Fluid) temperature: 50 to 80°C (122 to 176°F).

o The line pressure test should always be carried out in pairs.
One technician should observe the conditions of wheels or
wheel stoppers outside the vehicle while the other is performing
the test.

o Be careful to prevent SST hose from interfering with the exhaust
pipe.
o This Check must be conducted after checking and adjusting
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engine.
¢ Perform under condition that A/C is OFF.

« When conducting stall test, do not continue more than 10
seconds.

Warm up the ATF (Automatic Transmission Fluid).
Lift the vehicle up.
Remove the engine under cover.

Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.

b=

“nl A
- Test Plug B:

gsT 55T
. )

P CuBIER

Fig. 3: Measuring Line Pressure

5. Remove the test plug A on the transaxle case front left side and install the SST.

SST 09992-00095 (09992-00231, 09992- 00271)

NOTE: There is a difference in installation point between D position
and R position.
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6. Start the engine.

7. Using intelligent tester, shift to D position and hold 3rd gear by active test, and measure the
line pressure in idling.

Specified line pressure:

LINE PRESSURE SPECIFICATION
Condition| D position kPa (kgf / cm? psi)
372 t0 412 kPa
(3.8 to 4.2 kgf/em? , 54 to 60 psi)

Idling

8. Turn the ignition switch off.
9. Disconnect the connector of the transmission wire.

HINT:
Disconnect the connector only when performing the D position stall test.

10. Start the engine.

11. Firmly depress the brake pedal, shift to the D position, depress the accelerator pedal all the
way down and check the line pressure while the stall test is performed.

Specified line pressure:

LINE PRESSURE SPECIFICATION

Condition| D position kPa (kgf / cm? , psi)
931 to 1,031 kPa

(9.5 to 10.5 kegf/em? , 135 to 150 psi)

Stall test

12. Turn the ignition switch off.
13. Remove the SST, install the test plug A.
14. Remove the test plug B, install the SST and start engine.

SST 09992-00095 (09992-00231, 09992-00271)
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P CABMSEET

Fig. 4: Locating Transmission Wire Connector

15. Connect the transmission wire connector, depress the brake pedal firmly, shift to the R
position and check that the line pressure while the engine is idling and during the stall test.

Specified line pressure:

LINE PRESSURE SPECIFICATION
Condition| R position kPa (kgf / cm? , psi)
672 to 742 kPa
(6.9 to 7.6 kgflem? , 97 to 108 psi)
1,768 to 1,968 kPa
(18.0 to 20.1 kgflem? , 256 to 285 psi)

Idling

Stall test

16. Remove the SST, install the test plug B.
17. Clear the DTC.

Evaluation:
EVALUATION CHART
Problem Possible cause
Measured values are higher than specified in all o Shift solenoid valve SLT defective
positions o Regulator valve defective
o Shift solenoid valve SLT defective
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o Regulator valve defective

Measured values are lower than specified in all e Oil pump defective
positions e U/D (Underdrive) direct clutch
defective

Pressure is low in the D position only * D position circuit fluid leak

o Forward clutch defective

e R position circuit fluid leak
Pressure is low in the R position only e Reverse clutch defective

e st and reverse brake defective

MANUAL SHIFTING TEST
1. PERFORM MANUAL SHIFTING TEST
HINT:

o With this test, it can be determined whether the trouble occurs in the electrical circuit or is a
mechanical problem in the transaxle.
¢ If any abnormalities are found in the following test, the problem is in the transaxle itself.
a. Disconnect the connector of the transmission wire.

b. Drive with the transmission wire disconnected. Shifting the shift lever in the order of L, 2, 3, 4 and
D position to check whether the shifting condition changes the table below.

SHIFT POSITION AND SHIFTING CONDITION
Shift Position Shifting Condition
L<---->2 No Shift (Not Change)
2<-- -->3 Down Shift <-- --> Up Shift]
3<-- -->4<-- -->D| No Shift (Not Change)

HINT:

When driving with the transmission wire disconnected, the shift lever position is in L or 2, the gear
position is held in 3rd and the shift lever position is in 3, 4 or D, the gear position is held in 4th.
However, when the shift position is in R or P, the operation is same as usual.

c. Connect the connector of the transmission wire.
d. Clear the DTC (See DTC CHECK / CLEAR).
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Fig. 5: Locating Transmission Wire Connector

INITIALIZATION

1. RESET MEMORY

NOTE: « Perform the RESET MEMORY (AT initialization) when replacing the
automatic transaxle assembly, engine assembly or ECM.

e The RESET MEMORY can be performed only with the Intelligent
tester.

HINT:

The ECM memorizes the condition that the ECT controls the automatic transaxle assembly and engine
assembly according to those characteristics. Therefore, when the automatic transaxle assembly, engine
assembly, or ECM has been replaced, it is necessary to reset the memory so that the ECM can memorize
the new information. Reset procedure is as follows.

a. Turn the engine switch off.

b. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

c. Turn the ignition switch to the ON position and push the intelligent tester main switch on.
d. Select the item "DIAGNOSIS / ENHANCED OBD
Perform the reset memory procedure from the ENGINE menu.
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CAUTION: After performing the RESET MEMORY, be sure to perform the
ROAD TEST described earlier.

HINT:
The ECM is learned by performing the ROAD TEST.

1. Tester menu flow:

¥

DHAGNOSTIC MEMU RESET MEMORY
ENGINE
1: DATA LIST EXECUTING THIS
2: DTC INFO FUNCTION WILL RESET
3: ACTIVE TEST THE LEARMED VALUES
4 : SNAPSHOT IN THE ECM.
5: SYSTEM CHECK
6 : RESET MEMORY DO YOU WISH TO
RESET THE ECM ?
8: CHECK MODE [YES] to CONTINUE
[NO] te EXIT
[ENTER] [YES]
|
RESET MEMORY RESET MEMORY
NOTICE
DO NOT USE THIS RESETTING COMPLETE
FUNCTION UNLESS
INSTRUCTED BY

REPAIR MANUAL

ONLY USE AFTER
REPLACING THE ENGINE
, AUTO TARNS, or ECM PRESS [ENTER]
ON CERTAIN VEHICLES.

[AUTO]

B T

Fig. 6: Reset Memory Procedure Chart

MONITOR DRIVE PATTERN

1. MONITOR DRIVE PATTERN FOR ECT TEST
a. Perform this drive pattern as one method to simulate the detection conditions of the ECT

malfunctions. (The DTCs may not be detected due the actual driving conditions. And some codes
may not be detected through this drive pattern.)
HINT:

Preparation for driving

e Warm up the engine sufficiently. (Engine coolant temperature is 60°C (140°F) or higher)
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e Drive the vehicle when the atmospheric temperature is -10°C (14°F) or higher. (Malfunction
is not detected when the atmospheric temperature is less than -10°C

Driving note
¢ Drive the vehicle through all gears.
Stop --> 1st --> 2nd --> 3rd --> 4th --> 5th --> 5th (lock-up ON).

e Repeat the above driving pattern three times or more.

NOTE: |, The monitor status can be checked using the OBD Il scan tool or
intelligent tester. When using the intelligent tester, monitor status
found in the "ENHANCED OBD Il / DATA LIST" or under "CARB Ol

¢ In the event that the drive pattern must be interrupted (possibly di
traffic conditions or other factors), the drive pattern can be resum
in most cases, the monitor can be completed.

o Perform this drive pattern on a level road as much as possible anc
observe the posted speed limits and traffic laws while driving.

Vehicle Speed
Maintain a constant speed or gradual acceleration (with the throttie open) for 3 minutes
Ladl-:-up ON
Approx. - Vehicle Speed
100 km/h
(62 mph) /
Approx. - L R
80 km/h
(50 mph)
o~
Warmed up )
: Stop (Idling)
sufficiently Mormal acceleration through all the |
gears from 1st fo 5th
Fig. 7: Vehicle Speed Graph
HINT:

*1: Drive at such a speed in the uppermost gear, to engage lock-up. The vehicle can be
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driven at a speed lower than that in the above diagram under the lock-up condition.

NOTE: If necessary to drive the vehicle for approximately 30 minutes to
detect DTC P0711 (ATF temperature sensor malfunction).

PROBLEM SYMPTOMS TABLE
HINT:

o Ifanormal code is displayed during the diagnostic trouble code check although the trouble still occurs,
check the electrical circuits for each symptom in the order given in the charts on the following pages and
proceed to the page given for troubleshooting.

e The Matrix Chart is divided into 2 chapters.
e When the circuit on which mark *1 is attached is a malfunction, DTC could be output.

Refer to the table below when the trouble cause is considered to be electrical. If the instruction PROCEED TO
NEXT CIRCUIT INSPECTION SHOWN IN PROBLEM SYMPTOMS TABLE is given in the flowchart of
each circuit, inspect the suspected areas in descending order for each symptom. If the trouble still occurs even
though there are no abnormalities in the inspections listed for the symptoms, check and replace the ECM.

1. Chapter 1: Electronic Circuit Matrix Chart

PROBLEM SYMPTOMS TABLE

Symptom Suspected Area See

No down-shift (A particular gear, ECM HOW TO TROUBLESHOOT
from 1st to 4th gear, is not down- ECU CONTROLLED SYSTEMS
shifted)

Transmission control switch (D [DTC P0705 TRANSMISSION
<-->4 position) circuit RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL

INPUT)

Shift solenoid valve S4 circuit *1 |DTC P0982 SHIFT SOLENOID
"D" CONTROL CIRCUIT LOW
No down-shift (5th -> 4th) (SHIFT SOLENOID VALVE S4);

DTC P0983 SHIFT SOLENOID
"D" CONTROL CIRCUIT
HIGH (SHIFT SOLENOID

VALVE $4)

ECM HOW TO TROUBLESHOOT
IECU CONTROLLED SYSTEMS
No up-shift (A particular gear, |[ECM HOW TO TROUBLESHOOT
from 1st to 4th gear, is not up- ECU CONTROLLED SYSTEMS
shifted)

Transmission control switch (D [DTC P0705 TRANSMISSION
<-->4 position) circuit RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL
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INPUT)

Shift solenoid valve S4 circuit *1 |DTC P0982 SHIFT SOLENOID
"D'" CONTROL CIRCUIT LOW
(SHIFT SOLENOID VALVE S4);

DTC P0983 SHIFT SOLENOID
"D" CONTROL CIRCUIT
HIGH (SHIFT SOLENOID

No up-shift (4th -> 5th)

VALVE S4)
ECM HOW TO TROUBLESHOOT
ECU CONTROLLED SYSTEMS
Stop light switch circuit *1 DTC P0724 BRAKE SWITCH

"B" CIRCUIT HIGH

Engine coolant temp, sensor DIAGNOSTIC TROUBLE

No lock-up circuit *1 CODE CHART
ECM HOW TO TROUBLESHOOT
ECU CONTROLLED SYSTEMS
No lock-up off ECM HOW TO TROUBLESHOOT

ECU CONTROLLED SYSTEMS

Throttle position sensor circuit *1 | DIAGNOSTIC TROUBLE
CODE CHART

Shift point too high or too low ECM HOW TO TROUBLESHOOT

ECU CONTROLLED SYSTEMS

Transmission control switch (D [DTC P0705 TRANSMISSION

<--> 4 position) circuit RANGE SENSOR CIRCUIT
Up-shift to Sth from 4th while MALFUNCTION (PRNDL
shift lever is in 4 position INPUT)

ECM HOW TO TROUBLESHOOT

ECU CONTROLLED SYSTEMS

Engine coolant temp, sensor DIAGNOSTIC TROUBLE
Up-shift to 5th from 4th while  [circuit *1 CODE CHART

engine is cold ECM HOW TO TROUBLESHOOT
ECU CONTROLLED SYSTEMS

Transmission control switch (L [DTC P0705 TRANSMISSION

<--> 2 position) circuit *1 RANGE SENSOR CIRCUIT
Up-shift to 2nd from 1st while MALFUNCTION (PRNDL
shift lever is in L position INPUT)

ECM HOW TO TROUBLESHOOT

ECU CONTROLLED SYSTEMS

Shift solenoid valve SL1 circuit |[DTC P0748 PRESSURE

*1 CONTROL SOLENOID "A"
ELECTRICAL (SHIFT
Harsh engagement (N -> D) SOLENOID VALVE SL1)
ECM HOW TO TROUBLESHOOT
ECU CONTROLLED SYSTEMS
Harsh engagement (Lock up) ECM HOW TO TROUBLESHOOT
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ECU CONTROLLED SYSTEMS

Harsh engagement (Any driving |[ECM HOW TO TROUBLESHOOT
position) ECU CONTROLLED SYSTEMS
Poor acceleration ECM HOW TO TROUBLESHOOT
ECU CONTROLLED SYSTEMS
No kick-down ECM HOW TO TROUBLESHOOT
ECU CONTROLLED SYSTEMS
Engine stalls when starting off or [ ECM HOW TO TROUBLESHOOT
stopping ECU CONTROLLED SYSTEMS
Park/neutral position switch DTC P0705 TRANSMISSION
circuit "1 RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL
INPUT)
Malfunction in shifting Transmission control switch (D [DTC P0705 TRANSMISSION
<--> 4 position) circuit RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL
INPUT)
ECM HOW TO TROUBLESHOOT

ECU CONTROLLED SYSTEMS

. Chapter 2: On-Vehicle Repair and Off-Vehicle Repair

PROBLEM SYMPTOMS TABLE - ON-VEHICLE REPAIR AND OFF-VEHICLE REPAIR

Symptom Suspected Area See
Valve body assembly VALVE BODY ASSEMBLY
Vehicle does not move in any U/D brake (B3) AUTOMATIC TRANSAXLE
forward position and in reverse UNIT
positions Torque converter clutch TORQUE CONVERTER
CLUTCH AND DRIVE PLATE
Valve body assembly VALVE BODY ASSEMBLY
Vehicle does not move in R Reverse clutch (C2) %g"lF]E)MATIC TRANSAXLE
position Ist and reverse brake (B2) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
No up-shift (1st -> 2nd) 2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
No up-shift (2nd -> 3rd) Direct and O/D clutch (CO) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
No up-shift (3rd -> 4th) 2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
UNIT

Shift solenoid valve S4

DTC P0766 SHIFT SOLENOID
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No up-shift (4th -> 5th)

"D" PERFORMANCE (SHIFT

SOLENOID VALVE S4)

Valve body assembly VALVE BODY ASSEMBLY
U/D clutch (C3) AUTOMATIC TRANSAXLE
UNIT

No down-shift (5th -> 4th)

Shift solenoid valve S4

DTC P0766 SHIFT SOLENOID

"D" PERFORMANCE (SHIFT

SOLENOID VALVE S4)

Harsh engagement (N -> D)

Valve body assembly VALVE BODY ASSEMBLY
No down-shift (4th -> 3rd) Valve body assembly VALVE BODY ASSEMBLY
No down-shift (3rd -> 2nd) Valve body assembly VALVE BODY ASSEMBLY
No down-shift (2nd -> 1st) Valve body assembly VALVE BODY ASSEMBLY
Shift solenoid valve DSL DTC P0741 TORQUE
CONVERTER CLUTCH
SOLENOID PERFORMANCE
(SHIFT SOLENOID VALVE
No lock-up or No lock-up off DSL)
Valve body assembly VALVE BODY ASSEMBLY
Torque converter clutch TORQUE CONVERTER
CLUTCH AND DRIVE PLATE
Shift solenoid valve SL1 DTC P0746 PRESSURE

CONTROL SOLENOID "A"

PERFORMANCE (SHIFT

SOLENOID VALVE SL1)

Valve body assembly VALVE BODY ASSEMBLY

C1 accumulator AUTOMATIC TRANSAXLE
UNIT

Forward clutch (C1) AUTOMATIC TRANSAXLE
UNIT

No. 1 one-way clutch (F1) AUTOMATIC TRANSAXLE
UNIT

U/D one-way clutch (F2) AUTOMATIC TRANSAXLE
UNIT

Shift solenoid valve SL2

DTC P0776 PRESSURE

CONTROL SOLENOID "B"

PERFORMANCE (SHIFT
Harsh engagement (Lock up) SOLENOID VALVE SL2)
Valve body assembly VALVE BODY ASSEMBLY
Torque converter clutch TORQUE CONVERTER
CLUTCH AND DRIVE PLATE
Valve body assembly VALVE BODY ASSEMBLY
C2 accumulator AUTOMATIC TRANSAXLE
Harsh engagement (N -> R) UNIT

Reverse clutch (C2)

AUTOMATIC TRANSAXLE
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UNIT

Ist and reverse brake (B2)

AUTOMATIC TRANSAXLE

UNIT

Harsh engagement (1st -> 2nd ->

Shift solenoid valve SLT

DTC P2716 PRESSURE

CONTROL SOLENOID "D"

ELECTRICAL (SHIFT
3rd -> 4th -> Sth) SOLENOID VALVE SLT)
Valve body assembly VALVE BODY ASSEMBLY
Valve body assembly VALVE BODY ASSEMBLY
Harsh engagement (I1st ->2nd)  [2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
CO accumulator AUTOMATIC TRANSAXLE
Harsh engagement (2nd -> 3rd) UNIT
Direct and O/D clutch (CO) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
Harsh engagement (3rd -> 4th)  [2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
C3 accumulator AUTOMATIC TRANSAXLE
Harsh engagement (4th -> 5th) UNIT
U/D clutch (B3) AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
Harsh engagement (5th -> 4th) B3 accumulator AUTOMATIC TRANSAXLE
UNIT
Valve body assembly VALVE BODY ASSEMBLY
Oil strainer VALVE BODY ASSEMBLY
Direct and O/D clutch (CO) AUTOMATIC TRANSAXLE
UNIT
Forward clutch (C1) DIFFERENTIAL OIL SEAL
U/D clutch (C3) AUTOMATIC TRANSAXLE
UNIT
Slip or shudder (Forward and 2nd and brake (B1) AUTOMATIC TRANSAXLE
reverse: After warm-up) UNIT
U/D brake (B3) AUTOMATIC TRANSAXLE
UNIT
No. 1 one-way clutch (F1) AUTOMATIC TRANSAXLE
UNIT
U/D one-way clutch (F2) AUTOMATIC TRANSAXLE
UNIT

Torque converter clutch

TORQUE CONVERTER

CLUTCH AND DRIVE PLATE
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Slip or shudder (Particular Torque converter clutch TORQUE CONVERTER
position: Just after engine starts) CLUTCH AND DRIVE PLATE
Reverse clutch (C2) AUTOMATIC TRANSAXLE
UNIT
li h R positi —
Slip or shudder (R position) Ist and reverse brake (B2) AUTOMATIC TRANSAXLE
UNIT
Forward clutch (C1) AUTOMATIC TRANSAXLE
UNIT
Slip or shudder (1st) No. 1 one-way clutch (F1) ﬁg’ll“]E)MATIC TRANSAXLE
U/D one-way clutch (F2) AUTOMATIC TRANSAXLE
UNIT
Slip or shudder (2nd) 2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
UNIT
Slip or shudder (3rd) Direct and O/D clutch (CO) AUTOMATIC TRANSAXLE
UNIT
Slip or shudder (4th) 2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
UNIT
Slip or shudder (5th) U/D clutch (C3) AUTOMATIC TRANSAXLE
UNIT

Shift position too high or too low

Shift solenoid valve SLT

DTC P2716 PRESSURE

CONTROL SOLENOID "D"

ELECTRICAL (SHIFT
SOLENOID VALVE SLT)
No engine braking (1st +- 4th: D |U/D brake (B3) AUTOMATIC TRANSAXLE
position) UNIT
. . Valve body assembly VALVE BODY ASSEMBLY
N k Ist: L (1
0 engine braking (Ist: L (1) 17 om0 e brake (B2) AUTOMATIC TRANSAXLE
position)
UNIT
No engine braking (2nd: 2 Valve body assembly VALVE BODY ASSEMBLY
N glenc: 2nd and O/D brake (B1) AUTOMATIC TRANSAXLE
position)
UNIT
No engine braking (3rd: 3 U/D brake (B3) AUTOMATIC TRANSAXLE
position) UNIT
No kick-down Valve body assembly VALVE BODY ASSEMBLY

Poor acceleration (All positions)

Shift solenoid valve SLT

DTC P2716 PRESSURE

CONTROL SOLENOID "D"

ELECTRICAL (SHIFT

SOLENOID VALVE SLT)

Torque converter clutch

TORQUE CONVERTER

CLUTCH AND DRIVE PLATE

Poor acceleration (5th)

U/D clutch (C3)

AUTOMATIC TRANSAXLE

UNIT

U/D planetary gear unit

AUTOMATIC TRANSAXLE
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UNIT

Shift solenoid valve DSL DTC P0741 TORQUE
CONVERTER CLUTCH

. . SOLENOID PERFORMANCE
Engine stalls when starting off or (SHIFT SOLENOID VALVE
stopping DSL)

Torque converter clutch TORQUE CONVERTER
CLUTCH AND DRIVE PLATE

TERMINALS OF ECM

1. ECM
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Fig. 8: Identifying ECM Connector Terminals

HINT:
Each ECM terminal's standard voltage is shown in the table below.

In the table, first follow the information under "Condition". Look under "Symbols (Terminal No.)" for the
terminals to inspected. The standard voltage between the terminals is shown under "Specific Condition".

Use the illustration above as a reference for the ECM terminals.

ECM CONNECTOR TERMINALS VOLTAGE SPECIFICATION
Symbols (Terminals| Wiring Terminal

No.) Color Description Condition Specified Condition
L shift position iGpivsvilttii)lrllON and shift lever 11to 14V
L (ES-9)-EL (Ell-1) L-BR switch signal  |IG switch ON and shift lever
o Below 1 V
other than L position
IG switch ON and shift lever 11t014V
2 (E5-10)-E1 (E11- 2 shift position |2 and L position
Y-G - BR . . - -
1) switch signal  |IG switch ON and shift lever
Below 1 V

other than 2 and L position

1G switch ON and shift lever

D shift position |p and 4 position 11to 14V

D (E5-21)-E1 (E11-
1) L-W-BR| s witch signal

IG switch ON and shift lever
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other than D and 4 position Below 1V
IG switch ON and shift lever 11014V
R (E5-11)-E1 (E11- R shift position |R position
R-B - BR . . - -
1) switch signal  |IG switch ON and shift lever
.\ Below 1 V
other than R position
SPD (E5-8)-E1 V-W - Speed sional Vehicle speed 20 km/h (12 |Pulse generation
(E11-1) BR P g mph) (See hwaveform 8)
STP (E4-15)-El G-W - Stop light switch |Brake pedal is depressed 7.5t0 14V
(E11-1) BR signal Brake pedal is released Below 1.5V
IG switch ON and shift lever 11014V
3 (E5-19)-El1 (E11- G-BR 3 shift position |3 position
1) switch signal  [IG switch ON and shift lever
i Below 1 V
other than 3 position
IG switch ON and shift lever 11014V
4 (E5-20)-E1 (E11- 4 shift position |4 position
B-W - BR . . - -
1) switch signal  |IG switch ON and shift lever
» Below 1 V
other than 4 position
IG switch ON and shift lever
) - Below 1 V
NSW (STAR) (E10- |5 o R Park neutral switch|P and N position
8)-EI (E11-1) signal IG switch ON and shift lever to 14V
other than P and N position
IG switch ON and shift lever 11014V
P (E5-23)-El (E11- Park position [P position
L-Y - BR . . » -
1) switch signal  |IG switch ON and shift lever
o Below 1 V
other then P position
IG switch ON and shift lever 11014V
N (E5-22)-E1 (E11- Neutral position [N position
Y-R - BR . X - -
1) switch signal  |IG switch ON and shift lever
. Below 1 V
other then N position
DSL (E10-11)-El Y-G - BR DSL solenoid |Vehicle speed 65 km/h (40 |Pulse generation
(E11-1) signal mph), lock-up (ON to OFF) |(See bwaveform 2)
SR (E10.9)-E1 (E11 IG switch ON Below 1 V
1 (E10-9)-EL(EL1-; 5 _BR | SR solenoid signal |3rd, 4th or 5th gear 11to 14V
Ist or 2nd gear Below 1V
S4 (E10-10)-E1 IG switch ON Below 1 V
(E 1(1_1) -10)- L-W - BR| S$4 solenoid signal |5th gear 11to 14V
Except 5th gear Below 1V
SL3+ (E10-17)-SL3-|G-B - G- SL3 solenoid Encine idle speed Pulse generation
(E10-16) R signal g P (See cwaveform 3)
SL2+ (E10-15) - SL2 solenoid o Pulse generation
SL2- (E10-14) LY -L-R signal Engine idle speed (See dwaveform 4)
SL1+ (E10-19)-SL1-|R-B - B- SL1 solenoid Encine idle speed Pulse generation
(E10-18) W signal & p (See ewaveform 5)
Vehicle speed 30 km/h (19
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NC+ (E10-34)-NC- R-W-G Speed sensor (NO) mph): (3rd gear) Pulse generation
(E10-26) signal Engine speed 1,400 rpm (See fwaveform 6)
NT+ (E10-35)- NT- W-R-W Speed sensor (NT) [Vehicle speed 20 km/h Pulse generation
(E10-27) signal (12mph) (See gwaveform 7)
SLT+ (E10-13)- Y-R-Y- SLT .solenoid Engine idle speed Pulse generation
SLT- (E10-12) B signal (See awaveform 1)
THO1 (E10-24)-E2 G-Y - BR ATF temperature |ATF temperature: 115°C Below 1.5 V

(E9-28)

sensor signal

(239°F) or more

a. Waveform 1

Reference:

WAVEFORM REFERENCE (WAVEFORM 1)

 SSPS PSS

Fl

1 ma/DIV |

B
— - -

Terminal SLT+ - SLT-
Tool setting 5 V/DIV, 1 ms/DIV
Vehicle condition|Engine idle speed
P | 5vipIv
ijEv ana i o o - *G ND

GIEMIGED

Fig. 9: Waveform Graph (Waveform 1)

b. Waveform 2

Reference:

WAVEFORM REFERENCE (WAVEFORM 2)

Terminal

DSL - E1

Tool setting

10 V/DIV, 100ms/DIV

Vehicle condition

Vehicle speed 65 km/h (40 mph), lock-up (ON to OFF)
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L

o ‘ 10 V/DIV

“—:!—_!"-GND

1

100 ms/DIV |

COS3ENENS

Fig. 10: Waveform Graph (Waveform 2)

. Waveform 3

Reference:

WAVEFORM REFERENCE (WAVEFORM 3)

Terminal SL3+ - SL3-
Tool setting 5 V/DIV, 1 ms/DIV
Vehicle condition|Engine idle speed
1 5V/DIV
0 N A s st
1 ms/DIV

p

GO2S426ED1

Fig. 11: Waveform Graph (Waveform 3)

. Waveform 4

Reference:

WAVEFORM REFERENCE (WAVEFORM 4)

Terminal

SL2+ - SL2-

Tool setting

5 V/DIV, 1 ms/DIV

Vehicle condition

Engine idle speed
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Fig. 12: Waveform Graph (Waveform 4)

e. Waveform 5
Reference:

WAVEFORM REFERENCE (WAVEFORM 5)
Terminal SL1+-SL1-

Tool setting 5 V/DIV, 1 ms/DIV
Vehicle condition|Engine idle speed

T | svipiv

-

_L. s T B S :*GND

1 ms/DIV

P ! GOE34REEQT

Fig. 13: Waveform Graph (Waveform 5)

f. Waveform 6
Reference:

WAVEFORM REFERENCE (WAVEFORM 6)

Terminal NC+-NC-

Tool setting 1 V/DIV, 1 ms/DIV

Vehicle condition|Vehicle speed 30 km/h (19 mph): (3rd gear) Engine speed 1.400 rpm
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Fig. 14: Waveform Graph (Waveform 6)

g. Waveform 7
Reference:

WAVEFORM REFERENCE (WAVEFORM 7)
Terminal NT+ - NT-

Tool setting 5 V/DIV, 0.5ms/DIV

Vehicle condition|Vehicle speed 20 km/h (12 mph)

5\IDIV

WAWA AWAW
\VARVARV;

1 0.5ms/DIV

COSMTRETS

Fig. 15: Waveform Graph (Waveform 7)

h. Waveform &
Reference:

WAVEFORM REFERENCE (WAVEFORM 8)
Terminal SPD-E1

Tool setting 5 V/DIV, 20ms/DIV

Vehicle condition|Vehicle speed 20 km/h (12 mph)
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Fig. 16: Waveform Graph (Waveform 8)

DIAGNOSIS SYSTEM

. DESCRIPTION
a. When troubleshooting OBD II vehicles, the only difference from the usual troubleshooting

procedure is to connect an OBD II scan tool complying with SAE J1987 or a intelligent tester to the
vehicle, and read off various data output from the vehicle's ECM.

OBD II regulations require that the vehicle's on board computer illuminate the Malfunction
Indicator Lamp (MIL) on the instrument panel when the computer detects a malfunction in the
computer itself or in the drive system components which affect the vehicle emissions. In addition to
illuminating the MIL when a malfunction is detected, the applicable DTCs prescribed by SAE
J2012 are recorded in the ECM memory (See DIAGNOSTIC TROUBLE CODE CHART ).

If the malfunction does not occur in 3 consecutive trips, the MIL goes off but the DTCs remain in
the ECM memory.

&

CHECK

Fig. 17: Identifying Malfunction Indicator Lamp

FIOoesa4

To check the DTCs, connect the OBD II scan tool or intelligent tester to the DLC3 of the vehicle.
The OBD II scan tool or intelligent tester also enables you to erase the DTCs and check freeze
frame data and various forms of engine data (For operating instructions, see the ).

The DTCs include SAE controlled codes and Manufacturer controlled codes. SAE controlled codes
must be set as prescribed by the SAE, while Manufacturer controlled codes can be set freely by a
manufacturer within the prescribed limits (See DIAGNOSTIC TROUBLE CODE CHART ).
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CISRETIEN

Fig. 18: Connecting Intelligent Tester To DLC3

e. The diagnosis system operates in "normal mode" during the normal vehicle use. In normal mode,
"2-trip detection logic" is used to ensure accurate detection of malfunction. "Check mode" is also
available to technicians as an option. In check mode, "1-trip detection logic" is used for simulating
malfunction symptoms and increasing the system's ability to detect malfunctions, including
intermittent malfunction.

f. *2 trip detection logic: When a malfunction is first detected, the malfunction is temporarily stored
in the ECM memory (1st trip). If the ignition switch is turned off and then turned to the ON
position again, and same malfunction is detected again, the MIL will illuminate.

g. Freeze frame data records the engine conditions (fuel system, calculated load, engine coolant
temperature, fuel trim, engine speed, vehicle speed, etc.) when a malfunction is detected. When
troubleshooting, freeze frame data can help determine if the vehicle was running or stopped, if the
engine was warmed up or not, if the air/fuel ratio was Lean or Rich, and other data from the time
the malfunction occurred.

h. The intelligent tester records freeze frame data in five different instance: 1) 3 times before the DTC
is set, 2) once when the DTC is set, and 3) once after the DTC is set. These data can be used to
simulate the vehicle's condition around the time when the malfunction occurred. The data may help
find the cause of the malfunction, or judge if the DTC is being caused by temporary malfunction or
not.

DTC was set.

Y

0.5 sec, 0.5 sec. 0.5 sec.

* * * [ *
%

* : Freeze frame data which can be read
AOEIE

1

Fig. 19: DTC Timing Chart

2. INSPECT THE DLC3

a. The vehicle's ECM uses ISO 15765-4 for communication. The terminal arrangement of the DLC3
complies with SAE J1962 and matches the ISO 15765-4 format.
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Fig. 20: Identifyving DL.C3 Connector Terminals

Terminals of DLC3

DLC3 CONNECTOR TERMINALS RESISTANCE SPECIFICATION

Symbol Terminal Name Refere_:nce Result Condition
No. Terminal
SIL 7 Bus "+" line 5 - Signal ground |Pulse generation Durl.ng‘
transmission
CG 4 Chassis ground Body ground | Below 1 ohms Always
SG 5 Signal ground Body ground | Below 1 ohms Always
BAT 16 Battery positive Body ground 11to 14V Always
caNi| 6 [MIOMHevel CANDUS) oant | 5410 69 ohms | 1G switch OFF
CANH 6 HIGH-level CAN bus Battery positive 6 kohms or | 1 o iich OFF
line higher
CANH 6 HIGH-Ieyel CAN bus CG 200 phms Of | 1G switch OFF
lineCG higher
CANL 14 LOW-lev;l CAN bus Battery positive 6 kqhms or IG switch OFF
line higher
caNL| 14  |LOW-level CANbus CG 200 ohms or | 45 ¢\iteh OFF
line higher

CAUTION: *: Before measuring the resistance, leave the vehicle as is for at
least 1 minute and do not operate the ignition switch, any other
switches or the doors.

HINT:

If your display shows UNABLE TO CONNECT TO VEHICLE when you have connected the
cable of the OBD II scan tool or intelligent tester to the DLC3, turned the ignition switch to the ON
position and operated the scan tool, there is a problem on the vehicle side or tool side.

o If the communication is normal when the tool is connected to another vehicle, inspect the
DLC3 on the original vehicle.

o [f the communication is still impossible when the tool is connected to another vehicle, the
problem is probably in the tool itself, so consult the Service Department listed in the tool's
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instruction manual.
3. CHECK BATTERY VOLTAGE
a. Measure the battery voltage.

Battery voltage: 11 to 14 V
If voltage is below 11V, replace the battery before proceeding.

4. CHECK MIL

a. The MIL comes on when the ignition switch is turned to the ON position and the engine is not
running.

HINT:
If the MIL does not light up, troubleshoot the combination meter.

b. When the engine is started, the MIL should go off. If the lamp remains on, it means that the
diagnosis system has detected a malfunction or abnormality in the system.

DTC CHECK /CLEAR

1. DTC CHECK (NORMAL MODE)

NOTE: When the diagnostic system is switched from the normal mode to the
check mode, all the DTCs and freeze frame data recorded in the normal
mode will be erased. So before switching modes, always check the DTCs
and freeze frame data, and note them down.

a. Checking DTCs using the OBD II scan tool or intelligent tester.
1. Turn the ignition switch off.

2. Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.

3. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent
tester main switch on.

4. Select the item "DIAGNOSIS / ENHANCED OBD II/ DTC INFO / CURRENT CODES".
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Tester
CARSATREDT

Fig. 21: Connecting Intelligent Tester To DLC3

5. Use the OBD II scan tool or intelligent tester to check the DTCs and freeze frame data and
note them down (For operating instructions, see the OBD II scan tool's instruction book).

NOTE: When simulating symptoms with an OBD Il scan tool (excluding
intelligent tester) to check the DTCs, use the normal mode. For
codes on the DTCs chart which are subject to "2 trip detection
logic”,

Turn the ignition switch off after the symptom is simulated once. Then repeat the simulation
process again. When the problem has been simulated twice, the MIL illuminates and the
DTCs are recorded in the ECM.

2. DTC CLEAR
a. When using the OBD II scan tool or intelligent tester: Clearing the DTCs.

1. Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.

2. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent
tester main switch on.

3. Select the item "DIAGNOSIS / ENHANCED OBD I1/ DTC INFO / CLEAR CODES [YES]
button".

HINT:

When operating the OBD II scan tool (complying with SAE J1978) or intelligent tester to
erase the codes, the DTCs and freeze frame data will be erased. (See the OBD II scan tool's
instruction book for operating instructions.)

b. When not using the OBD II scan tool or intelligent tester: Clearing the DTCs.

1. Disconnect the battery terminal or remove the EFI and ETCS fuses from the engine room J/B

for 60 seconds or more. However, if you disconnect the battery terminal, perform do the
"INITIALIZE" procedure.

CHECK MODE PROCEDURE

miércoles, 8 de febrero de 2023 08:20:06 p. m. Page 37 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

HINT:

Check mode has a higher sensitivity to malfunctions and can detect malfunction that normal mode cannot

detect. Check mode can also detect all the malfunctions that normal mode can detect. In check mode, DTCs are
detected with 1-trip detection logic.

1. DTC CHECK (CHECK MODE)

HINT:

Intelligent tester only: Compared to the normal mode, the check mode is more sensitive for detecting

malfunctions. Furthermore, the same diagnostic items which are detected in the normal mode can also be
detected in the check mode.

a. Procedure for Check Mode using the intelligent tester.
1. Check the initial conditions.
o Battery positive voltage 11 V or more
¢ Throttle valve fully closed
¢ Transaxle in the P or N position
e A/C switch is off
2. Turn the ignition switch off.

3. Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.

CAEEETIED

Fig. 22: Connecting Intelligent Tester To DLC3

4. Turn the ignition switch to ON position and turn the intelligent tester main switch on.

5. Select the item "DIAGNOSIS/ENHANCED OBD II/CHECK MODE" (Check that the MIL
flashes).

NOTE: All DTCs and freeze frame data recorded will be erased if: 1) the
intelligent tester is used to change the ECM from normal mode
to check mode or vice-versa; or 2) during check mode, the

ignition switch is turned from the ON to ACC position or turned
OFF.
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0.13 sec_—.—#-— 0.13 sec.

ON

OFF

RRNGOSETT

Fig. 23: Identifying MIL Flashes

6. Start the engine (the MIL goes off after the engine starts).

7. Perform "MONITOR DRIVE PATTERN" for the ECT test (See MONITOR DRIVE
PATTERN ). (Or, simulate the conditions of the malfunction described by the customer).

NOTE: Leave the ignition switch in the ON position until you have
checked the DTCs, etc.

8. After simulating malfunction conditions, use the intelligent tester diagnosis selector to check
the DTCs and freeze frame data, etc.

9. When you use intelligent tester: Select the item "DIAGNOSIS / ENHANCED OBD I/ DTC
INFO / CURRENT CODES".

10. After checking the DTC, inspect the applicable circuit.
11. (See DIAGNOSTIC TROUBLE CODE CHART) to confirm the details of the DTCs.
2. DTC CLEAR
a. When using the OBD II scan tool or intelligent tester: Clearing the DTCs.

1. Connect the intelligent tester together with the CAN VIM (controller area network vehicle
interface module) to the DLC3.

2. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent
tester main switch on.

3. When you use intelligent tester: Select the item "DIAGNOSIS/ENHANCED OBD II/DTC
INFO/ CLEAR CODES [YES] button".

HINT:

When operating the OBD II scan tool (complying with SAE J1978) or intelligent tester to
erase the codes, the DTCs and freeze frame data will be erased. (See the OBD II scan tool's
instruction book for operating instructions.)

b. When not using the OBD II scan tool or intelligent tester: Clearing the DTCs.

1. Disconnect the battery cable or remove the EFI and ETCS fuses from the engine room J/B
for 60 seconds or more. However, if you disconnect the battery cable, perform do the
"INITIALIZE" procedure.

FAIL-SAFE CHART
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1.

FAIL-SAFE

This function minimizes the loss of the ECT functions when any malfunction occurs in a sensor or
solenoid.

a. ATF (Automatic Transmission Fluid) temperature sensor:
When the ATF temperature sensor has a malfunction, 5th upshift is prohibited.

b. Counter gear speed sensor NC (Speed sensor NC): When the counter gear speed sensor has a
malfunction, 5th upshift is prohibited.

c. Shift solenoid valve DSL:

When the solenoid valve DSL has a malfunction, the current to the solenoid valve is stopped. This
stops lock-up control, then fuel economy decreases.

d. Shift solenoid valve SL1, SL.2, SL3 and S4:
Fail safe function:

If either of the shift solenoid valve circuits develops an open or short, the ECM turns the other shift
solenoid "ON" and "OFF" in order to shift into the gear positions shown in the table below.

Manual shifting as shown in the following table must be done (In case of a short circuit, the ECM
stops sending the current to the short circuit solenoid). Even if starting the engine in the fail-safe
mode, the gear position remains in the same position.

HINT:

FL: Flex Lock up

FAIL-SAFE CHART

SL1|ON OFF ON OFF OFF

Solenoid [SL2| ON |ON OFF FL FL

Normal Valve  |SL3|OFF OFF OFF ON ON

S4 |OFF OFF OFF OFF ON

Gear Position 1st 2nd 3rd 4th 5th

SL1|OFF
OFFto [FLto |FLto
o PE ON 9N lon  loN |oN
Solenoid
SL1 Malfunction (During driving Valve |SL3|OFF OFF OFF ONto |ON to
at 1st or 2nd) OFF  |OFF
ON to

S4 |OFF OFF OFF OFF

OFF

Gear Position |15 120d 131415 lathto [Sthto
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2nd | |2nd |2nd |2nd
SL1|OFF
ON to |ONto |OFF to
I L T S = S 1= S LR
Solenoid ONT ONT
SL1 Malfunction (During driving| ~ Valve [SL3|OFF  |OFF  |OFF | o ° OFF °
at 3rd)
sS4 OFF to |OFF to |OFF to |OFF to ON
ON ON ON ON
.. Istto |2ndto |3rd to 5th to
Gear Position 4th 4th 4th 4th 4th
SL1|OFF
ON to |ON to |OFF to
Solenoid |>-2| FL L |rL  [fFJFL
SL1 Malfunction (During driving Valve OFF to |OFF to |OFF to
at 4th or 5th) SBon  lon Jon [ON [ON
S4 |OFF OFF OFF OFF ON
.. Istto |2ndto |3rd to 5th to
Gear Position Ath Ath Ath 4th 4th
OFF to OFF to |OFF to
SL1|ON ON ON ON ON
Solenoid SL2IOFF ONto loNto
SL2 Malfunction Valve ISL3|OFF  |OFF  |OFF |ope™ |opg
OFF to |OFF to |OFF to |OFF to
S4oN o lon  |lon [N
.. Istto |2ndto |3rd to 5th to
Gear Position Ath Ath Ath 4th 4th

OFF to |OFF to
SL1|ON OFF ON ON ON

Solenoid [SL2| ON |ON OFF FL FL

SL3 Malfunction Valve |SL3|OFF

OFF to
S4 |OFF OFF OFF ON ON

5th to

Gear Position 1st 2nd 3rd 4th 4th

SL1|ON OFF ON OFF OFF

Solenoid [SL2| ON |ON OFF FL FL

S4 Malfunction Valve [SL3|OFF |OFF |OFF |ON ON

S4 |OFF

Gear Position  |1st 2nd 3rd 4th i?ﬁ to
SL1|OFF
SL2|OFF

Solenoid
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Valve
SL1,SL2,SL3, and S4

Malfunction

Gear Position

SL3|OFF
S4 |OFF
Istto |2ndto |3rdto Ath 5th to
4th 4th 4th 4th

DATA LIST / ACTIVE TEST

1. DATA LIST

HINT:

Using the intelligent tester to read the DATA LIST allows the values or states of switches, sensors,
actuators and other items to be read without removing any parts. This non-intrusive inspection can be
very useful because intermittent conditions or signals may be discovered before parts or wiring is
disturbed. Reading the DATA LIST information early in troubleshooting is one way to save diagnostic

time.

NOTE: In the table below, the values listed under "Normal Condition" are
reference values. Do not depend solely on these reference values when
deciding whether a part is faulty or not.

a. Warm up the engine.

b. Turn the ignition switch off.
. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.
d. Turn the ignition switch to the ON position.
e. Turn on the tester.
f. Select the item "DIAGNOSIS / ENHANCED OBD II/ DATA LIST".
g. According to the display on the tester, read the "DATA LIST".
DATA LIST
Measurement
Tester Display Item/Range Normal Condition Diagnostic Note
o Brake Pedal is
Stop light switch depressed: ON
STOPLIGHT SW \q 45/ ON or OFF )

e Brake Pedal is
released: OFF

adju

may

When the shift lever
position displayed on the
Intelligent tester differs
from the actual position,

stment of the PNP

switch or the shift cable

be incorrect.
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HINT:
When the failure still
occurs even after
. P djusting these parts, See
. Shift lever position is; a ’
PNP switch Status/ ON . > IDTC P0705
PNP SW [NSW] or OFF E f;lj ﬁ;?lfd N.OFF  |TRANSMISSION
P ' RANGE SENSOR
CIRCUIT
MALFUNCTION
(PRNDL INPUT).
. Shift lever position is:
PARKING 1;1\1(})’ Fslgvr[ch Status/ ON P-ON 9
Except P: OFF
. Shift lever position is:
NEUTRAL PE\I(I)’ Fsl\:)\lltch Status/ ON N-ON 9
° Except N: OFF
. Shift lever position is;
REVERSE 1;1\1(})’ Fsl?ntch Status/ ON R-ON 9
Except R: OFF
. Shift lever position is;
DRIVE i itch Status/ ONIpy 14 4: ON ?
Except D and 4: OFF
Shift lever position is;
ND gl;lg SW Status/ ON or 2 and L: ON 9
Except 2 and L: OFF
Shift lever position is;
LOW ?)11\3111; SW Status/ ON or L-ON 9
Except L: OFF
Shift lever position is;
ATH/DRIVE gl;lg SW Status/ ON or 4- ON 9
Except 4. OFF
PNP SW Status/ ON or Shift lever position is;
3RD OFF 3: ON ?
Except 3: OFF
Shift lever position is;
o L: st
Actual Gear Position/ e 2:1stor2nd
SHIFT Ist, 2nd, 3rd, 4th or 5th e 3:1st, 2nd or 3rd -
(O/D) e 4: 1st, 2nd, 3rd or
4th
e D (O/D ON): 1st,
2nd, 3rd, 4th or 5th
LOCK UP e Lock Up: ON i
Lock Up Status/ ON or e Except Lock Up:
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OFF OFF
LOCK UP SOL Lock Up Solenoid e Lock Up: ON
Status/ ON or OFF e Except Lock Up: )
OFF
e Accelerator pedal
Shift Solenoid SLT is depressed: OFF
SOLENOID (SLT) Status/ ON or OFF :

o Accelerator pedal
1s released: ON

« After Stall Test; |If the value is "-40°C (-

ATF Temp. Sensor Approx. 80°C Lli()):FZT(g :215°C (419°
Value/ min.: -40°C (- (176°F) ), ALl temp, Sensor
ATOILTEMP T o) max - 215°C « Equal to ambient (U I8 opened or
(419°F) temperature when shorted.
cold soak
HINT:

3rd when shift lever

position is D position

(After warming up the

Counter Gear Speed/ |engine);

SPD (NC) display: 50 r/min )

¢ Intermediate shaft
speed (NC)
becomes close to
the engine speed.

HINT:

e Lock up ON (After
warning up the
engine): Input
Turbine speed

Input Turbine (NT) equal to the

SPD (NT) Speed/display: 50 1/ engine speed. -

min e Lock up OFF

(Idling at N

position): Input

Turbine speed

(NT) nearly equal

to the engine

speed.

2. ACTIVE TEST
HINT:

Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to

miércoles, 8 de febrero de 2023 08:20:07 p. m. Page 44 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited

2007 TRANSMISSION U151F Automatic Transmission - Sienna

be operated without removing any parts. This non-intrusive functional inspection can be very useful
because intermittent operation may be discovered before parts or wiring is disturbed. Performing
ACTIVE TEST early in troubleshooting is one way to save diagnostic time. DATA LIST information can
be displayed while performing ACTIVE TEST.

a. Warm up the engine.

b. Turn the ignition switch off.

. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

R - o o

Turn the ignition switch to the ON position.
Push the "ON" button of the intelligent tester.
Select the item "DIAGNOSIS / ENHANCED OBD II / ACTIVE TEST".
According to the display on tester, perform the "ACTIVE TEST".

ACTIVE TEST DETAIL

Tester
Display

Test Part

Control Range

Diagnostic Note

SHIFT

[Test Details]

Operate the shift solenoid valve and set
the each shift position by yourself.
[Vehicle Condition]

o IDL: ON
e Less than 50 km/h (31 mph)

[Others]

e Press "-->" button: Shift up
e Press "<--" button: Shift down

1st/2nd/3rd/4th/5th

Possible to check the
operation of the shift
solenoid valves.

LOCK UP

[Test Details]

Control the shift solenoid DSL to set the
automatic transaxle to the lock-up
condition.

[Vehicle Condition]

e Throttle valve opening angle: Less
than 35 %

e Vehicle Speed: 60 km/h (37 mph)
or more, and 5th gear

ON/OFF

Possible to check the
DSL operation.

SOLENOID
(SL1)

[Test Details]
Operate the shift solenoid SL1
[Vehicle Condition]

¢ Vehicle Stopped.

ON/OFF
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o Shift lever P or N position

SOLENOID
(SL2)

[Test Details]
Operate the shift solenoid SL2
[Vehicle Condition]

¢ Vehicle Stopped.
o Shift lever P or N position

ON/OFF

SOLENOID
(SL3)

[Test Details]
Operate the shift solenoid SL3
[Vehicle Condition]

e Vehicle Stopped.
o Shift lever P or N position

ON/OFF

SOLENOID
(S4)

[Test Details]
Operate the shift solenoid S4
[Vehicle Condition]

¢ Vehicle Stopped.
o Shift lever P or N position

ON/OFF

SOLENOID
(SR)

[Test Details]
Operate the shift solenoid SR
[Vehicle Condition]

¢ Vehicle Stopped.
o Shift lever P or N position

ON/OFF

SOLENOID
(DSL)

[Test Details]
Operate the shift solenoid DSL
[Vehicle Condition]

¢ Vehicle Stopped.
o Shift lever P or N position

ON/OFF

SOLENOID
(SLT)D

[Test Details]
Operate the shift solenoid SLT and raise

the line pressure.
[Vehicle Condition]

¢ Vehicle Stopped.
o IDL: ON

HINT:

OFF: Line pressure up (When the active
test of "SOLENOID (SLT)" is
performed, the ECM commands the SLT
solenoid to turn off).

ON/OFF
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|ON: No action (normal operation) |

(1) "SOLENOID (SLT)" in the ACTIVE TEST is performed to check the line pressure changes by
connecting the SST to the automatic transaxle, which is used in the HYDRAULIC TEST (See

HYDRAULIC TEST) as well.

HINT:

The pressure values in ACTIVE TEST and HYDRAULIC TEST are different from each other.

DIAGNOSTIC TROUBLE CODE CHART

If a DTC is displayed during the DTC check, check the parts listed in the table below and proceed to the page

given.

HINT:

e *1: Comes on MIL (Malfunction Indicator Lamp) light up

o *2:"DTC stored" mark means ECM memorizes the malfunction code if the ECM detects the DTC
detection condition.

e This DTC may be output when the clutch, brake and gear components etc. inside the automatic
transmission are damaged.

AUTOMATIC TRANSAXLE SYSTEM:

DIAGNOSTIC TROUBLE CODE CHART

DTC Code| Detection Item Trouble Area MIL*1 | Memory *2
Transmission Range 1. Open or short in park/neutral
Sensor Circuit position switch circuit
P0705 . Comes on | DTC stored
Malfunction (PRNDL | 2. Park/neutral position switch
Input) 3. ECM
1. Open or short in ATF temperature
Transmission Fluid sensor circuit
P0710 |Temperature Sensor 2. Transmission wire (ATF Comes on | DTC stored
"A" Circuit temperature sensor)
3. ECM
P0711 |Transmission Fluid |Transmission wire (ATF temperature Comes on | DTC stored
Temperature Sensor [sensor)
"A" Performance
1. Short in ATF temperature sensor
Transmission Fluid circuit
P0712 |Temperature Sensor 2. Transmission wire (ATF Comes on | DTC stored
"A" Circuit Low Input temperature sensor)
3. ECM
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L . 1. Open in ATF temperature sensor
Transmission Fluid circuit
T ture S
P0713 'Xr"rlge;?ulil:e}h;rllsor 2. Transmission wire (ATF Comes on | DTC stored
Input temperature sensor)
3. ECM
1. Open or short in transmission
revolution sensor NT (speed sensor
‘ NT) circuit
P0717 Tgrblpe Sp egd Sensor 2. Transmission revolution sensor NT | Comes on | DTC stored
Circuit No Signal
(speed sensor NT)
3. ECM
4. Automatic transaxle assembly
Brake Switch "B" 1. Short in stop light switch circuit
rake Switc . .
P0724 Circuit High 2. Stop light switch Comes on | DTC stored
3. ECM
1. Shift solenoid valve DSL remains
open or closed
Torque Converter 2. Valve body is blocked
P0741 Clutch Solenoid 3.7 ter clutch Comes on | DTC stored
3L |performance (Shift . Torque converter clutc
Solenoid Valve DSL) | 4. Automatic transaxle (clutch, brake
or gear etc.)
5. Line pressure is too low
1. Shift solenoid valve SL1 remains
Is’relssur‘e(:i Elzr'l'trol open or closed
olenoi )
P0746 Performance (Shift 2. Valve body is blocked Comes on | DTC stored
Solenoid Valve SL1) 3. Automatic transaxle (clutch, brake
or gear etc.)-
Pressure Control 1. Open or short in shift solenoid valve
Solenoid "A" SL1 circuit
HES - lBlectrical (Shif 2. Shift solenoid valve SL1 Comes on | DIC stored
Solenoid Valve SL1) 3 ECM
1. Shift solenoid valve S4 remains
losed
Shift Solenoid "D" open of £ o8
P0766 |Performance (Shift 2. Valve body is blocked (Brake Comes on | DTC stored
Solenoid Valve S4) control valve)
3. Automatic transaxle (clutch, brake
or gear, etc.)
1. Shift solenoid valve SR remains
P0771  [Shift Solenoid "E" open or closed Comes on | DTC stored
Performance (Shift
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Solenoid Valve SR)

2. Valve body is blocked
. Automatic transaxle (clutch, brake

or gear etc.)

Pressure Control
Solenoid "B"

Shift solenoid valve SL2 remains
open or closed

P0776 Performance (Shift 2. Valve body is blocked Comes on | DTC stored
Solenoid Valve SL2) . Automatic transaxle (clutch, brake
or gear etc.)
Pressure Control . Open or short in shift solenoid valve
Solenoid "B" SL2 circuit
HI - |Electrical (Shif . Shift solenoid valve SL2 Comeson | DIC stored
Solenoid Valve SL2)  ECM
. Open or short in transmission
revolution sensor NC (speed sensor
i NC) circuit
P0793 Intermediate S”haft ) cm‘:ul‘ . Comes on | DTC stored
Speed Sensor "A . Transmission revolution sensor NC
(speed sensor NC)
. ECM
Shift solenoid valve SL3 remains
Is’relssur‘ed Elgr:trol open or closed
olenoi .
P0796 Performance (Shift 2. Valve body is blocked Comes on | DTC stored
Solenoid Valve SL3) . Automatic transaxle (clutch, brake
or gear etc.)
Pressure Control . Open or short in shift solenoid valve
Solenoid "C" SL3 circuit
P78 Electrical (Shift . Shift solenoid valve SL3 Comes on | DTC stored
Solenoid Valve SL3) ECM
Shift Solenoid "D" Short in shift solenoid valve S4
Control Circuit Low circuit
P0982 (Shift Solenoid Valve . Shift solenoid valve S4 Comes on | DTC stored
54) . ECM
Shift Solenoid "D" . Open in shift solenoid valve S4
Control Circuit High circuit
POI83 | shift Solenoid Valve | 2. Shift solenoid valve S4 Comes on | DTC stored
$4) . ECM
Shift Solenoid "E" Short in shift solenoid valve SR
Control Circuit Low circuit
PO983 (Shift Solenoid Valve . Shift solenoid valve SR Comes on | DTC stored
SR) . ECM
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Shift Solenoid "E" . Open in shift solenoid valve SR
Control Circuit High circuit
L1956 (Shift Solenoid Valve . Shift solenoid valve SR Comes on | DTC stored
SR) . ECM
Shift solenoid valve SLT remains
Pressure Control closed
Solenoid "D" )
P2714 Performance (Shift 2. Valve body is blocked Comes on | DTC stored
Solenoid Valve SLT) . Automatic transaxle (clutch, brake
or gear etc.)
Pressure Control . Open or short in shift solenoid valve
Solenoid "D" SLT circuit
FHE  |Blectrical (Shif . Shift solenoid valve SLT Comeson | DIC stored
Solenoid Valve SLT)  ECM
Torque Converter Short in shift solenoid valve DSL
Clutch Solenoid circuit
F2769 Circuit.Low (Shift . Shift solenoid valve DSL Comes on | DTC stored
Solenoid Valve DSL) ECM
Torque Converter . Open in shift solenoid valve DSL
Clutch Solenoid circuit
P27 |Circuit High (Shift . Shift solenoid valve DSL Comes on | DTC stored
Solenoid Valve DSL) ECM

DTC P0705 TRANSMISSION RANGE SENSOR CIRCUIT MALFUNCTION (PRNDL INPUT)

DESCRIPTION

The park/neutral position switch detects the shift lever position and sends signals to the ECM.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition

Trouble Area

A.

B. Any 2 or more signals of the following are ON

Any 2 or more signals of the following are ON
simultaneously (2-trip detection logic)

P input signal is ON.

N input signal is ON.
R input signal is ON.
D input signal is ON.

3 input signal is ON.
2 input signal is ON.
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simultaneously (2-trip detection logic)
e NSW (STAR) input signal is ON.
¢ R input signal is ON.
e D input signal is ON.
e 3 input signal is ON.
e 2 input signal is ON.

C. All switches are OFF simultaneously for NSW (STAR),
P, R, N, D, 3, 2 positions (2-trip detection logic).

P0705 | D. Both 1 and 2 conditions are met (2-trip detection logic)

e Short in park/neutral
position switch circuit

e Park/neutral position
1. One of the following conditions are met switch

a. NSW (STAR) input signal is ON. e« ECM
b. P input signal is ON.
c. N input signal is ON.
d. R input signal is ON.

2. One of the following conditions are met
a. 4 input signal is ON.
b. L input signal is ON.

MONITOR DESCRIPTION

These DTCs indicate a problem with the park/neutral position switch and the wire harness in the park/neutral
position switch circuit.

The park/neutral position switch detects the shift lever position and sends a signal to the ECM.

For security, the park/neutral position switch detects the shift lever position so that engine can be started only
when the shift lever is in the P or N position

The park/neutral position switch sends a signal to the ECM according to the shift position (P, R, N or D).

The ECM determines that there is a problem with the switch or related parts if in receives more than 1 position
signal simultaneously. The ECM will turn on the MIL and store the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0705: Park/neutral position switch/Verify switch input
Required sensors/Components  |[Park/neutral position switch
Frequency of operation Continuous
Condition (A), (B), (D)
Duration 2 sec.
Condition (C)
60 sec.
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MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Ignition switch ON
Battery voltage 10.5 V or more

TYPICAL MALFUNCTION THRESHOLDS
1. One of the following conditions are met: Condition (A), (B), (C) and (D)
Condition (A):

TYPICAL MALFUNCTION THRESHOLDS

Number of the following signal input at the same time|2 or more
P switch ON

N switch ON

R switch ON

D switch ON

3 switch ON

2 switch ON
Condition (B):

TYPICAL MALFUNCTION THRESHOLDS

Number of the following signal input at the same time|2 or more
NSW (STAR) switch ON
R switch ON
D switch ON
3 switch ON
2 switch ON
Condition (C):

TYPICAL MALFUNCTION THRESHOLDS

INSW (STAR) switch|OFF

P switch OFF

N switch OFF
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R switch OFF
D switch OFF
3 switch OFF
2 switch OFF
Condition (D):

Both of the following conditions (1) or (2) are met:

TYPICAL MALFUNCTION THRESHOLDS

(1) One of the following conditions are met| -

NSW (STAR) switch ON
P switch ON
R switch ON
N switch ON
(2) One of the following conditions are met| -

4 shift position switch ON
L shift position switch ON

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
Park/neutral Position switch  [The park/neutral position switch sends only one signal to the ECM.

WIRING DIAGRAM
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ECM
To ST Relay -
11
B —f E11 ] STA
Park/Meutral Position SW
o . NSW
[ E10
5|P N|4 (STAR)
1
8 @ 2
Transmission Control SW
9
e ToINSSL  ATL -—{4 :: ] L
20
2L]3 g|NSSD AT4 T—@ 4
19
7 E
21
2 |RB —
T E5 }JD
NL|9 N
T 22
{ N
RL|1 &S
23
PL[6 @ P
11
{ E5 R
IG1 Relay GAUGE1
oo O™
15 Ignition SW 5 3
& ALT 2o
am1 1612 2 1 AM1
8 FL MAIN oo
Etattery : IE ?
= —
P CHB0E3NEM

Fig. 24: Park/Neutral Position Switch - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT PARK/NEUTRAL POSITION SWITCH ASSEMBLY
a. Disconnect the park/neutral position switch connector.

b. Measure resistance according to the value (s) in the table below when the shift lever is moved to
each position.
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Standard resistance

RESISTANCE SPECIFICATION

Shift Position Tester Connection(Specified Condition

P Below 1 ohms
Except P 2-6and4-3 10 kohms or higher

R o1 Below 1 ohms
Except R 10 kohms or higher

N Below 1 ohms
Except N 2-9and4-5 10 kohms or higher

Dand 4 .7 Below 1 ohms
Except D and 4 10 kohms or higher

3 )3 Below 1 ohms
Except 3 10 kohms or higher

2and L 5.3 Below 1 ohms
Except 2 and L 10 kohms or higher

Switch Side:

{Connector Front View):

C110040E20

Fig. 25: Identifying Park/Neutral Position Switch Connector Terminals

NG: REPLACE PARK/NEUTRAL POSITION SWITCH ASSEMBLY
OK: Go to Next Step

2. INSPECT SHIFT LOCK CONTROL UNIT ASSEMBLY
a. Connect the park/neutral position switch connector.
b. Disconnect the transmission control switch connector of shift lock control unit assembly.

c. Measure resistance according to the value (s) in the table below when the shift lever is moved to
each position.

Standard resistance
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RESISTANCE SPECIFICATION

Shift Position|Tester Connection|Specified Condition
D 2-9 Below 1 ohms
4 ? 10 kohms or higher
D 3-9 10 kohms or higher
4 ? Below 1 ohms
2 5-10 Below 1 ohms
L ? 10 kohms or higher
2 4-10 10 kohms or higher
L ? Below 1 ohms
Switch Sida:

[Connaector Front View):

=

6[5]4/3[2]1
bz_mn:ls 8 ?i

o T e e

B

QESHIAEN

Fig. 26: Identifying Shift Lock Control Unit Connector Terminals

NG: REPLACE SHIFT LOCK CONTROL UNIT ASSEMBLY

OK: Go to Next Step

3. CHECK HARNESS AND CONNECTO

R (PARK/NEUTRAL POSITION SWITCH - ECM)

a. Connect the transmission control switch connector of shift lock control unit assembly.

b. Turn the ignition switch to the ON p

osition, and measure the voltage according to the value (s) in

the table below when the shift lever is moved to each position.

ECM

& & &

RQ} 2(%)

LT

P DT I

i

1 L — |
\"’?ﬂf/\%ﬁ/ e
NSW
(STAR)(+)

A

! [ A
(T A

b c

Fi

Standard voltage

DN

Gl

P(+) N(+) D(+) 4(+) 3(+)

135 0EEDD

. 27: Identifving ECM Connector Terminals
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VOLTAGE SPECIFICATION

Shift Position Tester Connection Specified Condition

Excipin;;jl —[E10-8 (NSW (STAR)) - Body ground ]i’lelt‘z)wli X
Exc;;t M E3-22 (N) - Body ground 1131eltc(>)w1 41‘ X
Exc}:pt R ES-11 (R) - Body ground 1]3161i((;\i/41\<;k

Exc];)pi1 rll)djnd 4 E3-21(D) - Body ground Elilelt(?vvl él‘ z
Exczpt 3 E3-19/(3) - Body ground ]13161?\7\/1 411 1//

HINT:

*: The voltage will drop slightly due to lighting up of the back up light.

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM
DTC P0710 TRANSMISSION FLUID TEMPERATURE SENSOR "A" CIRCUIT; DTC P0712
TRANSMISSION FLUID TEMPERATURE SENSOR "A" CIRCUIT LOW INPUT; DTC P0713
TRANSMISSION FLUID TEMPERATURE SENSOR "A'" CIRCUIT HIGH INPUT
DESCRIPTION

The ATF (Automatic Transmission Fluid) temperature sensor converts the fluid temperature into a resistance
value which is input into the ECM.

The ECM applies a voltage to the temperature sensor through ECM terminal THO1.

The sensor resistance changes with the transmission fluid temperature. As the temperature becomes higher, the
sensor resistance decreases.

One terminal of the sensor is grounded so that the sensor resistance decreases and the voltage goes down as the
temperature becomes higher.
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The ECM calculates the fluid temperature based on the voltage signal.

Resistance

Acceptable

1 Il T S | o]

Temperature

AdTazg GONTINGES

Fig. 28: ATF Temperature Sensor Resistance Graph

DTC DETECTION CONDITION AND TROUBLE AREA

l;;l;c DTC Detection Condition Trouble Area
(a) and (b) are detected momentarily within 0.5 sec. when
neither PO712 nor PO713 is detected (1-trip detection logic)
a. ATF temperature sensor resistance is less than 790hms e Open or short in ATF
b. ATF temperature sensor resistance is more than 156 temperature sensor circuit
P0710 kohms o Transmission wire (ATF
temperature sensor)
¢ ECM
HINT:
Within 0.5 sec, the malfunction switches from (a) to (b) or
from (b) to (a)
e Short in ATF temperature
) ) sensor circuit
PO712 ATF temperature sensor resistance is less than 79 a for 0.5 . )
sec. or more (1-trip detection logic) o Transmission wire (ATF
temperature sensor)
¢ ECM
PO713 e Open in ATF temperature
ATF temperature sensor resistance is more than 156 kohms sensor circuit
when 15 minutes or more have elapsed after the engine start e Transmission wire (ATF
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DTC is detected for 0.5 sec. or more (1-trip detection logic) temperature sensor)
¢ ECM

MONITOR DESCRIPTION
These DTCs indicate an open or short in the automatic transmission fluid (ATF) temperature sensor (TFT
sensor) circuit. The automatic transmission fluid (ATF) temperature sensor converts ATF temperature to an

electrical resistance value. Based on the resistance, the ECM determines the ATF temperature, and the ECM
detects an opens or shorts in the ATF temperature circuit. If the resistance value of the ATF temperature is less

than 79 ohms ! or more than 156 kohms *2 , the ECM interprets this as a fault in the ATF sensor or wiring. The
ECM will turn on the MIL and store the DTC.

*1:150°C (302°F) or more is indicated regardless of the actual ATF temperature.

*2: -40°C (-40°F) is indicated regardless of the actual ATF temperature.

HINT:

The ATF temperature can be checked on the OBD II scan tool or intelligent tester display.
MONITOR STRATEGY

MONITOR STRATEGY

P0710: ATF temperature sensor/Range check (Chattering)
Related DTCs P0712: ATF temperature sensor/Range check (Low resistance)
P0713: ATF temperature sensor/Range check (High resistance)

Required sensors/Components |ATF temperature sensor (TFT sensor)

Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS
P0710: Range check (Chattering)
P0712: Range check (Low resistance)

TYPICAL ENABLING CONDITIONS
The monitor will run whenever these DTCs are not present. None
The typical enabling condition is not available. -

P0713: Range check (High resistance)

TYPICAL ENABLING CONDITIONS
I ! I
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The monitor will run whenever this DTC is not present. None
15 min. or more

Time after engine start

TYPICAL MALFUNCTION THRESHOLDS
P0710: Range check (Chattering)

TYPICAL MALFUNCTION THRESHOLDS

Less than 79 ohms

TFT (Transmission fluid temperature) sensor resistance or
More than 156 kohms

P0712: Range check (Low resistance)

TYPICAL MALFUNCTION THRESHOLDS
TFT sensor resistance Less than 79 ohms

P0713: Range check (High resistance)

TYPICAL MALFUNCTION THRESHOLDS
|TFT sensor resistance | More than 156 kohms

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
TFT sensor. Atmospheric temperature to approx. 130°C (266°F)

WIRING DIAGRAM

E1
Electronically Controlled

Transmission Solenoid
ECM

. Y E2 |7 — ——(E9)JE2

THO|1 Py
{E10]THO

LR L]

Fig. 29: Electronically Controlled Transmission Solenoid - Wiring Diagram

INSPECTION PROCEDURE
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HINT:

Using the intelligent tester to read the DATA LIST allows the values or states of switches, sensors, actuators
and other items to be read without removing any parts. This non-intrusive inspection can be very useful because
intermittent conditions or signals may be discovered before parts or wiring is disturbed. Reading the DATA
LIST information early in troubleshooting is one way to save diagnostic time.

NOTE:

1.

In the table below, the value listed under "Normal Condition" are reference
values. Do not depend solely on these reference values when deciding whether
apart is faulty or not.

READ DATA LIST

o

Warm up the engine.
Turn the ignition switch off.
Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface

module) to the DLC3.

QR - 0o &

Turn the ignition switch to the ON position.

Turn on the tester.

Select the item "DIAGNOSIS / ENHANCED OBD 11/ DATA LIST".
According to the display on the tester, read the "DATA LIST".

DATA LIST

Tester
Display

Measurement Item/Range| Normal Condition Diagnostic Note

o After Stall Test;

ATF Temp. Sensor Value/ Approx. 80°C (176°|If the value is "-40°C (-40°F)

A/T OIL min.: -40°C (-40°F) F) or "215°C (419°F)", ATF temp,
TEMP 1 max..‘:21 5°C (419°F) o Equal to ambient [s€NSor circuit is opened or
temperature when  [shorted.
cold soak
HINT:

When DTC P0712 is output and OBD II scan tool or intelligent tester output is 150°C (302°F),
there is a short circuit.

When DTC P0713 is output and OBD II scan tool or intelligent tester output is -40°C (-40°F), there
is an open circuit.

Measure the resistance between terminal THO1 (THO) and body ground.

TEMPERATURE SPECIFICATION
Temperature Displayed/ Malfunction
-40°C (-40°F) Open circuit
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| 150°C (302°F)or more | Short circuit ||

HINT:

If a circuit related to the ATF temperature sensor become open, P0713 is immediately set (in 0.5
second).

When P0713 is set, PO711 cannot be detected.
It is not necessary to inspect the circuit when PO711 is set.

1. INSPECT TRANSMISSION WIRE (ATF TEMPERATURE SENSOR)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection | Specified Condition
1 (THO) -7 (E2) |79 ohms to 156 kohms
1 (THO) - Body ground| 10 kohms or higher
7 (E2) - Body ground ?

HINT:

If the resistance is out of the specified range with either the ATF temperature shown in the table
below, the driveability of the vehicle may decrease.

Transmission Wire Side:

(Connector Front View):

@ THO

E2
C113e0ESE

Fig. 30: Identifying Transmission Wire Connector Terminals

ATF TEMPERATURE AND RESISTANCE SPECIFICATION

miércoles, 8 de febrero de 2023 08:20:07 p. m. Page 62 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

ATF TemperatureSpecified Condition
10°C (50°F) Sto8kohms
25°C (77°F) 2.5 to 4.5 kohms

110°C (230°F) | 0.22 to 0.28 kohms

NG: REPAIR OR REPLACE TRANSMISSION WIRE
OK: Go to Next Step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector to the transaxle.
b. Disconnect the ECM connectors.
c. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition
E10-24 (THO1) - E9-28 (E2)|79 ohms to 156 kohms

d. Measure the resistance according to the value (s) in the table below.

i

1 \ E2 LY THO1 QO3S EES

Fig. 31: Disconnecting ECM Connectors

Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection Specified Condition
E10-24 (THOL1) - Body ground
E9-28 (E2) - Body ground

10 kohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM

miércoles, 8 de febrero de 2023 08:20:07 p. m. Page 63 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

DTC P0711 TRANSMISSION FLUID TEMPERATURE SENSOR "A" PERFORMANCE
DESCRIPTION

The ATF (Automatic Transmission Fluid) temperature sensor converts the fluid temperature into a resistance
value which is input into the ECM.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

A. Both (a) and (b) are detected: (2-trip detection logic)

a. Intake air and engine coolant temperatures are more than -
10°C (14°F) at engine start . .
Transmission wire

PO711 b. After normal driving for over 19 min. and 9 km (6 mile) or |(ATF temperature
more, ATF temp, is less than 20°C (68°F) sensor)

B. When engine coolant temp, is less than 35°C (95°F) at engine
start, the ATF temp, is 110°C (230°F) or more after 17 min. of
engine start (2-trip detection logic).

MONITOR DESCRIPTION

The ATF temperature sensor converts the ATF temperature to an electrical resistance value. Based on the
resistance, the ECM determines the ATF temperature and detects an open or short in the ATF temperature
circuit or a fault in the ATF temperature sensor.

After running the vehicle for a certain period, the ATF temperature should increase. If the ATF temperature is
below 20°C (68°F) after running the vehicle for a certain period, the ECM interprets this as a fault, and turns on
the MIL.

When the ATF temperature is 110°C (230°F) or more after 17 minutes of engine cold start, the ECM also
determines this as a fault, turns on the MIL, and stores the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0O711: ATF temperature sensor/Rationality check
Required sensors/Components ATF temperature sensor (TFT sensor)
Frequency of operation Continuous
. 3 sec: Condition (A), (B), (C)
Duration Continuous: Condition (D)
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS
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All:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present.

None

TFT sensor circuit

Not circuit malfunction

ECT sensor circuit

Not circuit malfunction

IAT sensor circuit

Not circuit malfunction

ETCS

Not circuit malfunction

Condition (A):

TYPICAL ENABLING CONDITIONS

Time after engine start

18 min. and 20 sec.

Driving distance after engine start

9 km (5.6 mile) or more

IAT (Intake air temperature) (12 sec. after starting engine)

-10°C (14°F)or more

ECT (12 sec. after starting engine)

-10°C (14°F)or more

Condition (B):

TYPICAL ENABLING CONDITIONS

Time after engine start 30 min.

Driving distance after engine start 15 km (9.3 mile) or more
IAT (Intake air temperature) (12 sec. after starting engine) -15°C (5°F)or more

ECT (12 sec. after starting engine) -15°C (5°F)or more
Condition (C):

TYPICAL ENABLING CONDITIONS

Time after engine start 40 min.

Driving distance after engine start 20 km (124 mile) or more

Condition (D):

TYPICAL ENABLING CONDITIONS

|ECT (12 sec. after engine start)

[Less than 35°C (95°F)

TYPICAL MALFUNCTION THRESHOLDS

Condition (A), (B), (O):
TYPICAL MALFUNCTION THRESHOLDS
ATF temperature sensor Less than 20°C (68°F)
Condition (D):
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TYPICAL MALFUNCTION THRESHOLDS
|ATF temperature sensor |110°C (230°F) or more

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
ATF temperature sensor Atmospheric temperature to approx. 130°C (266°F)

WIRING DIAGRAM

E1
Electronically Controlled
Transmission Solenoid

ECM
—\
28
E2 (7 =
Ay (e9]E2
24
1
THO —_— 10] THO1
.

GIIGESEE1D

Fig. 32: Electronically Controlled Transmission Solenoid - Wiring Diagram

INSPECTION PROCEDURE
HINT:

Using the intelligent tester to read the DATA LIST allows the values or states of switches, sensors, actuators
and other items to be read without removing any parts. This non-intrusive inspection can be very useful because
intermittent conditions or signals may be discovered before parts or wiring is disturbed. Reading the DATA
LIST information early in troubleshooting is one way to save diagnostic time.

NOTE: In the table below, the value listed under "Normal Condition" are reference
values. Do not depend solely on these reference values when deciding whether
apart is faulty or not.

1. READ DATA LIST
a. Warm up the engine.
b. Turn the ignition switch off.

c. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

d. Turn the ignition switch to the ON position.
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1.

e. Turn on the tester.
f. Select the item "DIAGNOSIS / ENHANCED OBD II/ DATA LIST".
g. According to the display on the tester, read the "DATA LIST".

DATA LIST
Tester cos . .
. Measurement Item/Range| Normal Condition Diagnostic Note
Display
o After Stall Test;
Approx. 80°C (176°|If the value is "-40°C (-40°F)"
asrorr, | ATF Temp. Sensor Value/ F) or "215°C (419°F)", ATF temp,
min.: -40°C (-40°F) max.: N 4
TEMPI 215°C (419°F) o Equal to ambient [S€nsor circuit is opened or
temperature when [shorted.
cold soak
HINT:

When DTC P0712 is output and OBD II scan tool or intelligent tester output is 150°C (302°F),
there is a short circuit.

When DTC P0713 is output and OBD II scan tool or intelligent tester output is -40°C (-40°F), there
is an open circuit.

Measure the resistance between terminal THO1 (THO) and body ground.

TEMPERATURE SPECIFICATION
Temperature Displayed/ Malfunction
-40°C (-40°F) Open circuit
150°C (302°F)or more |Short circuit

HINT:

If a circuit related to the ATF temperature sensor becomes open, P0713 is immediately set (in 0.5
second).

When P0713 is set, PO711 cannot be detected.
It is not necessary to inspect the circuit when PO711 is set.

CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0711)

a. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

b. Turn the ignition switch to the ON position and push the OBD II scan tool or the intelligent tester
main switch ON.

c. When you use intelligent tester:
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Select the item "DIAGNOSIS / ENHANCED OBD II / DTC INFO / CURRENT CODES".

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0711 A

P0711 and other DTCs B

HINT:

If any other codes besides "PO711" are output, perform troubleshooting for those DTCs first.

B: Go to DTC CHART
A: Go to Next Step
2. CHECK TRANSMISSION FLUID LEVEL
OK: Automatic transmission fluid level is correct.

NG: ADD FLUID

OK: REPLACE TRANSMISSION WIRE (ATF TEMPERATURE SENSOR)

DTC P0717 TURBINE SPEED SENSOR CIRCUIT NO SIGNAL

DESCRIPTION

This sensor detects the rotation speed of the input turbine. By comparing the input turbine speed signal (NT)
with the counter gear speed sensor signal (NC), the ECM detects the shift timing of the gears and appropriately
controls the engine torque and hydraulic pressure according to various conditions. Thus, providing smooth gear

shift.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC

No DTC Detection Condition

Trouble Area

ECM detects conditions (a), (b) and (c)

continuously for 5 sec. or more: (1-trip detection

logic)

PO717

a. Vehicle speed: 50 km/h (31 mph) or more

b. Park/neutral position switch (NSW (STAR)
and R) is OFF

Open or short in transmission
revolution sensor NT (speed sensor NT)
circuit

Transmission revolution sensor NT
(speed sensor NT)

ECM
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c. Speed sensor (NT): less than 300 rpm ¢ Automatic transaxle assembly

Reference (Using an oscilloscope):

Check the waveform between terminals NT+ and NT- of the ECM connector.

S [_ _H—_H:.SWDIV

] o5msDIV

COEEE13

Fig. 33: Waveform Graph

Standard: Refer to the illustration.

WAVEFORM REFERENCE

Terminal INT+ - NT-

Tool setting 5 V/DIV, 0.5 ms./DIV.

Vehicle condition Vehicle speed 20 km/h (12 mph)
MONITOR DESCRIPTION

The NT terminal of the ECM detects a revolution signal from the speed sensor (NT) (input RPM). The ECM
calculates a gearshift comparing the speed sensor (NT) with the speed sensor (NC). While the vehicle is
operating in 2nd, 3rd, 4th or 5th gear in the shift position of D, if the input shaft revolution is less than 300 rpm

*l although the output shaft revolution is more than 1,000 rpm *2  the ECM detects the trouble, illuminates the
MIL and stores the DTC.

*1: Pulse is not output or is irregularly output.

*2: The vehicle speed is 50 km/h (31 mph) or more.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0717: Speed sensor (NT)/Verify pulse input
Required sensors/Components Speed sensor (NT), Speed sensor (NC)
Frequency of operation Continuous
Duration 5 sec.
MIL operation Immediate
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None

Sequence of operation

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is P0500 (VSS)

not present. P0748, P0778, P0798 (Shift solenoid valve (range))

Shift change Shift change is completed and before starting next shift
change operation

ECM selected gear 3rd, 4th

Output shaft rpm 1,000 rpm or more

NSW (STAR) switch OFF

R switch OFF

L switch OFF

Engine Running

Ignition switch ON

Starter OFF

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Sensor signal rpm Less than 300 rpm

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Speed sensor (NT)

Turbine speed is equal to engine speed with lock-up ON

WIRING DIAGRAM

T3
Turbine Speed Sensor

—E——

C

Fig. 34: Turbine Speed Sensor - Wiring Diagram

INSPECTION PROCEDURE

ECM

35
NT

-+
Y

27
NT-

E1
——

GOWITHIETA
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1. INSPECT SPEED SENSOR INSTALLATION
a. Check the speed sensor installation.

OK: The installation bolt is tightened properly and there is no clearance between the sensor
and transaxle case.

N
= = |._
oK NG

BADATHEESS

Fig. 35: Identifying Proper Installation Position Of Speed Sensor

NG: REPLACE SPEED SENSOR (NT)
OK: Go to Next Step

2. INSPECT SPEED SENSOR (NT)
a. Disconnect the speed sensor connector from the transaxle.

Sensor Side:

(Connector Front View):

CH4EDS

Fig. 36: Identifying Speed Sensor Connector Terminals

b. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
I ! |
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Tester ConnectionSpecified Condition 20°C (68°F)

1-2

560 to 680 ohms

NG: REPLACE SPEED SENSOR (NT)

OK: Go to Next Step

3. CHECK HARNESS AND CONNECTOR (SPEED SENSOR - ECM)
Connect the speed sensor connector.

Disconnect the ECM connector.

Measure the resistance according to the value (s) in the table below.

a.
b.
c.

Standard resistance

RESISTANCE SPECIFICATION

Tester Connection Specified Condition 20°C (68°F)

E10-35 (NT+) - E10-27 (NT-) 560 to 680 ohms

Measure the resistance according to the value (s) in the table below.

ED & &

il g

W

Lo

ECM:

\ C1E0s1IEM

Fig. 37: Disconnecting ECM Connector

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Specified Condition

E10-35 (NT+) - Body ground

E10-27 (NT-) - Body ground

10 kohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM

DTC P0724 BRAKE SWITCH "B'" CIRCUIT HIGH
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DESCRIPTION

The purpose of this circuit is to prevent the engine from stalling while driving in lock-up condition when brakes
are suddenly applied.

When the brake pedal is depressed, this switch sends a signals to the ECM. Then the ECM cancels the operation
of the lock-up clutch while braking is in progress.

DTC DETECTION CONDITION AND TROUBLE AREA
DTC

No DTC Detection Condition Trouble Area
¢ Short in stop
light switch
The stop light switch remains ON even when the vehicle is driven in a CligrcuiStWI ¢
P0724 [STOP (less than 3 km/h (2 mph) and GO (30 km/h (19 mph) or more) )
fashion 5 times. (2-trip detection logic). * Stop light
switch
e ECM

MONITOR DESCRIPTION

This DTC indicates that the stop light switch remains on. When the stop light switch remains ON during "stop
and go" driving, the ECM interprets this as a fault in the stop light switch and the MIL comes on and the ECM
stores the DTC. The vehicle must stop (less than 3 km/h (2 mph)) and go (30 km/h (19 mph) or more) 5 times

for two driving cycles in order to detect a malfunction.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0724: Stop light switch/Rationality
Required sensors/Components Stop light switch, Vehicle speed sensor
Frequency of operation Continuous
Duration GO and STOP 5 times
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Ignition switch ON
Starter OFF
Battery voltage 8 V or more
GO (Vehicle speed is 30 km/h (18.63 mph) or more) Once
STOP (Vehicle speed is less than 3 km/h (1.86 mph)) Once
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TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Brake switch

Remain ON during GO and STOP 5 times

WIRING DIAGRAM

P

S12
Stop Light SW ECM
sTOP 5 [ \
. . e
Gt T > LT?’/G_ [ 3 { E4 JSTP
§ ALT
§ FL MAIN
N

CIBDEA2EM

Fig. 38: Stop Light Switch - Wiring Diagram

INSPECTION PROCEDURE

1. READ VALUE OF DATA LIST

HINT:

Using the intelligent tester to read the DATA LIST allows the values or states of switches, sensors,
actuators and other items to be read without removing any parts. This non-intrusive inspection can be
very useful because intermittent conditions or signals may be discovered before parts or wiring is
disturbed. Reading the DATA LIST information early in troubleshooting is one way to save diagnostic

time.

a. Warm up the engine.

b. Turn the ignition switch off.

Connect the OBD II scan tool or intelligent tester together with the CAN VIM (controller area
network vehicle interface module) to the DLC3.

d. Turn the ignition switch to the ON position.
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e. Turn on the tester.
Select the item "DIAGNOSIS / ENHANCED OBD 11/ DATA LIST".

g. According to the display on the tester, read the "DATA LIST".

DATA LIST
Tester Display | Measurement Item/Range Normal Condition Dn&gz&stw
o Brake Pedal Is depressed:
STOP LIGHT | Stop light switch Status/ ON or ON )
SW OFF o Brake Pedal is released:
OFF
NOTE: In the table below, the value listed under "Normal Condition" are
reference values. Do not depend solely on these reference values
when deciding whether apart is faulty or not.
Result
RESULT REFERENCE
Result|Proceed to
NG A
OK B

B: Go to step 3
A: Go to Next Step

2. INSPECT STOP LIGHT SWITCH ASSEMBLY

a. Remove the stop light switch assembly.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION

Switch position |Tester Connection|Specified Condition
Switch pin free 1-2 Below 1 ohms
Switch pin pushed in ? 10 kohms or higher

Switch pin free 3-4 10 kohms or higher
Switch pin pushed in ? Below 1 ohms
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ﬂ 2 1
l-
-

Free Pushed In

H EOGEEQME 5

Fig. 39: Inspecting Stop Light Switch Assembly

NG: REPLACE STOP LIGHT SWITCH ASSEMBLY
OK: Go to Next Step

3. CHECK HARNESS AND CONNECTOR (STOP LIGHT SWITCH ASSEMBLY - ECM)

) €0 ED E ED°
Eﬁ@wﬁa@@mﬁ

\W\Wj I_I'I'I_

// , .
STP(+) \?‘*/

aa8615025

ECM.

Fig. 40: Disconnecting ECM Connector

a. Install the stop light switch assembly.

b. Measure the voltage according to the value (s) in the table below when the brake pedal is depressed
and released.

Standard voltage
VOLTAGE SPECIFICATION
Condition Tester Connection Specified Condition
Brake pedal is depressed 11t0 14V
E4-15 (STP)-B
Brake pedal is released > (STP) - Body ground Below 1V

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: REPLACE ECM

DTC P0741 TORQUE CONVERTER CLUTCH SOLENOID PERFORMANCE (SHIFT SOLENOID
VALVE DSL)
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SYSTEM DESCRIPTION

The ECM uses the signals from the throttle position sensor, air-flow meter, turbine (input) speed sensor,
intermediate (counter) shaft speed sensor and crankshaft position sensor to monitor the engagement condition of
the lock-up clutch.

Then the ECM compares the engagement condition of the lock-up clutch with the lock-up schedule in the ECM
memory to detect a mechanical problems of the shift solenoid valve DSL, valve body and torque converter
clutch.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

¢ Shift solenoid valve
DSL remains open or
closed

Lock up does not occur when driving in the lock-up range (normal e Valve body is blocked
P0741 |driving at 80 km/h [50 mph]), or lock up remains ON in the lock- e Torque converter clutch

up OFF range. (2-trip detection logic) o Automatic transaxle

(clutch, brake or gear
etc.)

e Line pressure is too low

MONITOR DESCRIPTION

Torque converter lock-up is controlled by the ECM based on the speed sensor (NT), speed sensor (NC), engine
rpm, engine load, engine temperature, vehicle speed, transmission temperature, and gear selection. The ECM
determines the lock-up status of the torque converter by comparing the engine rpm (NE) to the input turbine
rpm (NT). The ECM calculates the actual transmission gear by comparing input turbine rpm (NT) to counter
gear rpm (NC). When conditions are appropriate, the ECM requests "lock-up" by applying control voltage to
the shift solenoid DSL. When the DSL is turned on, it applies pressure to the lock-up relay valve and locks the
torque converter clutch.

If the ECM detects no lock-up after lock-up has been requested or if it detects lock-up when it is not requested,
the ECM interprets this as a fault in the shift solenoid valve DSL or lock-up system performance. The ECM will
turn on the MIL and store the DTC.

HINT:

Example:

When any of the following is met, the system judges it as a malfunction.

e There is a difference in rotation between the input side (engine speed) and output side (input turbine
speed) of the torque converter when the ECM commands lock-up.
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(Engine speed is at least 100 rpm greater than input turbine speed.)

¢ There is no difference in rotation between the input side (engine speed) and output side (input turbine
speed) of the torque converter when the ECM commands lock-up off.

(The difference between engine speed and input turbine speed is less than 35 rpm.)

MONITOR STRATEGY

MONITOR STRATEGY
P0741:

Related DTCs Shift solenoid valve DSL/OFF malfunction
Shift solenoid valve DSL/ON malfunction
Shift solenoid valve DSL, Speed sensor (NT), Speed sensor (NC), Crankshaft
Required position sensor (NE), Throttle position sensor (VPA1), Mass air flow sensor
sensors/Components |[(MAF), Transmission temperature sensor (THO1), Engine coolant temperature

sensor (ECT)

Frequency of operation|Continuous
OFF malfunction (A)
Continuous.
OFF malfunction (B)

Duration I sec. .
OFF malfunction (C)
3.5 sec.
ON malfunction
1.8 sec.
MIL operation 2 driving cycles
Sequence of operation [None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC PO115-P0118 (ECT sensor) P0125 (Insufficient ECT for
is not present. closed loop) POSOO (YSS)
P0748, P0778, P0798 (Shift solenoid valve (range))
ECT (Engine coolant temperature) 10°C (50°F)or more
Transmission range "D"
TFT (Transmission fluid temperature) -20°C (-4°F) or more
TFT sensor circuit Not circuit malfunction
ECT sensor circuit Not circuit malfunction
Turbine speed sensor circuit Not circuit malfunction
Intermediate shaft speed sensor circuit Not circuit malfunction
Output speed sensor circuit Not circuit malfunction
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Shift solenoid valve SL1 circuit Not circuit malfunction
Shift solenoid valve SL2 circuit Not circuit malfunction
Shift solenoid valve SL3 circuit Not circuit malfunction
Shift solenoid valve S4 circuit Not circuit malfunction
Shift solenoid valve SR circuit Not circuit malfunction
Shift solenoid valve DSL circuit Not circuit malfunction
Electronic throttle system Not circuit malfunction
OFF malfunction (A):

TYPICAL ENABLING CONDITIONS
ECM selected gear 3rd
Throttle valve opening angle | 4.5% or more at engine speed gear 1,900 rpm (varies with engine speed)

OFF malfunction (B):

TYPICAL ENABLING CONDITIONS

ECM selected gear 5th

Vehicle speed 10 km/h (6.2 mph) or more
OFF malfunction (C):

TYPICAL ENABLING CONDITIONS

ECM lock-up command ON

ECM selected gear 3rd, 4th or 5th
Vehicle speed 25 km/h (15.5 mph) or more

ON malfunction:

TYPICAL ENABLING CONDITIONS

ECM lock-up command OFF

ECM selected gear 3rd, 4th or 5th

Throttle valve opening angle 7% or more

Vehicle speed 25 to 60 km/h (15.5 to 37.3 mph)

TYPICAL MALFUNCTION THRESHOLDS

Either of the following conditions is met: OFF malfunction or ON malfunction OFF malfunction:

TYPICAL MALFUNCTION THRESHOLDS
|Engine Speed - Input (turbine) speed | 100 rpm or more

ON malfunction:
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TYPICAL MALFUNCTION THRESHOLDS
|Difference between engine speed and input (turbine) speed Less than 35 rpm |

INSPECTION PROCEDURE
HINT:

Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to be
operated without removing any parts. This non-intrusive functional Inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing ACTIVE TEST early
in troubleshooting is one way to save diagnostic time. DATA LIST information can be displayed while
performing ACTIVE TEST.

1. PERFORM ACTIVE TEST
a. Warm up the engine.
b. Turn the ignition switch off.

c. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

d. Turn the ignition switch to the ON position.

e. Turn on the tester.

f. Select the item "DIAGNOSIS / ENHANCED OBD II / ACTIVE TEST".
g. According to the display on the tester, perform the "ACTIVE TEST".

ACTIVE TEST DETAIL

T.ester Test Part Control Diagnostic Note
Display Range

[Test Details]
Control the shift solenoid DSL to set the
automatic transaxle to the lock-up condition.

[Vehicle Condition] Possibl -
LOCK UP ON/OFF oiils Le toc tgc the
o Throttle valve opening angle: Less than 35 operation.
%
e Vehicle Speed: 60 km/h (37 mph) or more,
and 5th gear

HINT:

¢ This test can be conducted when the vehicle speed is 60 km/h (37 mph) or more.
o This test can be conducted in the 5th gear.
h. Lightly depress the accelerator pedal and check that the engine speed does not change abruptly.

HINT:
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e When changing the accelerator pedal opening angle while driving, if the engine speed does
not change, lock-up is on.

o Slowly release, but not fully, the accelerator pedal in order to decelerate. (Fully releasing the
pedal will close the throttle valve and lock-up may be turned off.)

Accelerator Pedal

Opening Angel 4|—|_

Accelerator Pedal —

Fully Released e Lock-up OFF

Engine speed ﬂmwp ON

—+ time

G33400 GOIe14EW

Fig. 41: Accelerator Pedal Opening Angle Graph

1. CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0741)

a. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

b. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester
main switch ON.

c. When you use intelligent tester:

Select the item "DIAGNOSIS / ENHANCED OBD I/ DTC INFO / CURRENT CODES".

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0741 A

P0741 and other DTCs B

HINT:

If any other codes besides "P0741" are output, perform the troubleshooting for those DTCs first.
B: Go to DTC CHART
A: Go to Next Step

2. INSPECT TRANSMISSION WIRE (DSL)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.
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Standard resistance

RESISTANCE SPECIFICATION
Tester Connection [Specified Condition 20°C (68°F)
10 (DSL) - Body ground 11 to 13 ohms

NG: Go to step 4
Transmission Wire Side:

(Connector Front View):

DsL

&>

Cii deeaEn

Fig. 42: Identifying Transmission Wire Connector Terminals (DSL)

OK: Go to Next Step

3. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector.
b. Disconnect the ECM connector.

W OIDEDISION

S AT S
1 \ \
| —/ ~DSsL
Nt
" LA Crsnsem

Fig. 43: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.

Standard resistance
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RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
E10-11 (DSL) - Body ground 11 to 13 ohms

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: Go to Next Step

4. INSPECT SHIFT SOLENOID VALVE DSL
a. Remove the shift solenoid valve DSL.
b. Measure the resistance according to the value (s) in the table below.

Shift Solenoid Valve DSL:

C1132T0EDE

Fig. 44: Measuring Resistance Between Shift Solenoid Valve DSL Terminals And Solenoid
Body

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
Solenoid Connector (DSL) - Solenoid Body (DSL) 11 to 13 ohms

c. Connect the positive (+) lead to the terminal of the solenoid connector, and the negative (-) lead to
the solenoid body.

OK: The solenoid valve makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE DSL
OK: Go to Next Step

5. CHECK TRANSMISSION WIRE
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OK: The connectors and pins are securely installed. There is no open or short on the wire harness.
NG: REPAIR OR REPLACE TRANSMISSION WIRE
OK: Go to Next Step

6. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK: There are no foreign objects on each valve and they operate smoothly.
NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to Next Step

7. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
OK: The torque converter clutch operates normally.
NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY
OK: REPAIR AUTOMATIC TRANSAXLE ASSEMBLY

DTC P0746 PRESSURE CONTROL SOLENOID "A" PERFORMANCE (SHIFT SOLENOID VALVE
SL1)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear).

Then the ECM compares the actual gear with the shift schedule in the ECM memory to detect mechanical
problems of the shift solenoid valves, valve body or automatic transaxle (clutch, brake or gear etc.).

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

¢ Shift solenoid valve SL1
remains open or closed

e Valve body is blocked

¢ Automatic transaxle (clutch,
brake or gear etc.)

The gear required by the ECM does not match the actual

P0746 gear when driving (2-trip detection logic)

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". According to the input shaft
revolution, intermediate (counter) shaft revolution and output shaft revolution, the ECM detects the actual gear
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position (1st, 2nd, 3rd, 4th or 5th gear position). When the gear position commanded by the ECM and the actual
gear position are not the same, the ECM illuminates the MIL.

HINT:
Example:
When either condition (a) or (b) is met, the ECM detects a malfunction.

a. The ECM commands the 1st gear, but the actual gear is 2nd.
b. The ECM commands the 2nd gear, but the actual gear is Ist.

MONITOR STRATEGY
MONITOR STRATEGY
P0746:
Related DTCs Shift solenoid valve SL1/OFF malfunction
Shift solenoid valve SL1/ON malfunction
Required Shift solenoid valve SL1, Speed sensor (NT), Speed sensor (NC), Crankshaft

sensors/Components  [position sensor (NE)
Frequency of operation |[Continuous
Duration 0.8 sec.
MIL operation 2 driving cycles
Sequence of operation  [None

TYPICAL ENABLING CONDITIONS

ALL:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC PO115-P0118 (ECT sensor) P0125 (Insufficient ECT for
is not present. closed loop) POSOO (YSS)
P0748, P0778, P0798 (Shift solenoid valve (range))
ECT (Engine coolant temperature) 10°C (50°F)or more
Transmission range "D"
TFT (Transmission fluid temperature) -20°C (-4°F) or more
TFT sensor circuit Not circuit malfunction
ECT sensor circuit Not circuit malfunction
Turbine speed sensor circuit Not circuit malfunction
Intermediate shaft speed sensor circuit Not circuit malfunction
Output speed sensor circuit Not circuit malfunction
Shift solenoid valve SL1 circuit Not circuit malfunction
Shift solenoid valve SL2 circuit Not circuit malfunction
Shift solenoid valve SL3 circuit Not circuit malfunction
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Shift solenoid valve S4 circuit Not circuit malfunction
Shift solenoid valve SR circuit Not circuit malfunction
Shift solenoid valve DSL circuit Not circuit malfunction
Electronic throttle system Not circuit malfunction

OFF malfunction:

TYPICAL ENABLING CONDITIONS

ECM selected gear Ist
Vehicle speed Less than 40 km/h (24.9 mph)
Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)

ON malfunction:

TYPICAL ENABLING CONDITIONS
ECM selected gear 2nd
Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)

TYPICAL MALFUNCTION THRESHOLDS

Either of the following conditions is met: OFF malfunction or ON malfunction
OFF malfunction:

2 detections are necessary per driving cycle:

Ist detection; temporary flag ON

2nd detection; pending fault code ON

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed/Intermediate shaft speed 1.49 to 1.63

ON malfunction:

TYPICAL MALFUNCTION THRESHOLDS
|Input (turbine) speed/Intermediate shaft speed | 2.72 to 2.86 |

INSPECTION PROCEDURE
HINT:
Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to be

operated without removing any parts. This non-intrusive functional inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing ACTIVE TEST early
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in troubleshooting is one way to save diagnostic time. DATA LIST information can be displayed while
performing ACTIVE TEST.

1. PERFORM ACTIVE TEST

a.

b.

Warm up the engine.
Turn the ignition switch off.

c. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface

QR - 0o &

module) to the DLC3.

Turn the ignition switch to the ON position.

Turn on the tester.

Select the item "DIAGNOSIS / ENHANCED OBD II / ACTIVE TEST / SHIFT".
According to the display on the tester, perform the "ACTIVE TEST".

HINT:
While driving, the shift position can be forcibly changed with the intelligent tester.

Comparing the shift position commanded by the ACTIVE TEST with the actual shift position
enables you to confirm the problem (See DATA LIST / ACTIVE TEST).

ACTIVE TEST DETAIL

Tester
Display

Test Part Control Range Diagnostic Note

[Test Details]

Operate the shift solenoid valve and
set the each shift position by
yourself.

[Vehicle Condition]

e IDL: ON Possible to check the
e Less than 50 km/h (31 mph) 1st/2nd/3rd/4th/5th|operation oi zlllsesshlft solenoid

SHIFT

[Others]

e Press "-->" button: Shift up
e Press "<--" button: Shift down

HINT:

e This test can be conducted when the vehicle speed is 50 km/h (31 mph) or less.

e The shift position commanded by the ECM is shown in the DATA LIST/SHIFT display on
the intelligent tester.
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1. CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0746)

a. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

b. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester
main switch ON.

c. When you use intelligent tester:
Select the item "DIAGNOSIS / ENHANCED OBD I1/ DTC INFO / CURRENT CODES".

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0746 A

P0746 and other DTCs B

HINT:

If any other codes besides "P0746" are output, perform the troubleshooting for those DTCs first.
B: Go to DTC CHART
A: Go to Next Step

2. INSPECT SHIFT SOLENOID VALVE SL1
a. Remove the shift solenoid valve SL1.
b. Measure the resistance according to the value (s) in the table below.
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Shift Solenoid Valve SL1:

F Goarererh

Fig. 45: Measuring Resistance Between Shift Solenoid Valve SL1 Terminals

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection(Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK: The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SL1
OK: Go to Next Step
3. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK: There are no foreign objects on each valve and they operate smoothly.
NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to Next Step

4. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
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OK: The torque converter clutch operates normally.
NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY
OK: REPAIR OR REPLACE AUTOMATIC TRANSAXLE ASSEMBLY

DTC P0748 PRESSURE CONTROL SOLENOID "A" ELECTRICAL (SHIFT SOLENOID VALVE
SL1)

DESCRIPTION

Shifting from 1st to 5th is performed in combination with "ON" and "OFF" operation of the shift solenoid
valves SL1, SL2, SL3, S4 and SR which are controlled by the ECM. If an open or short circuit occurs in either
of the shift solenoid valves, the ECM controls the remaining normal shift solenoid valves to allow the vehicle to
be operated smoothly (Fail safe function).

DTC DETECTION CONDITION AND TROUBLE AREA

l;;l;c DTC Detection Condition Trouble Area
The ECM checks for an open or short in the shift solenoid valve e Open or short in shift
SL1 circuit while driving and shift gears. (1-trip detection logic) solenoid valve SL1
P0748 circuit
¢ Output signal duty equals to 100 %. (NOTE: SL1 output ¢ Shift solenoid valve SL1
signal duty is less than 100 % under normal condition.) e ECM
MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores the
DTC. And the ECM performs the fail-safe function and turns the other normal shift solenoid valves

"ON/OFF" (In case of an open or short circuit, the ECM stops sending current to the circuit.) (See DATA
LIST / ACTIVE TEST).

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0748: Shift solenoid valve SL1/Range check
Required sensors/Components Shift solenoid valve SL1
Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
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The monitor will run whenever this DTC is not present. None
Battery voltage 10 V or more
Ignition switch ON
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
Output signal duty 100%

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
|Output signal duty Less than 100%

WIRING DIAGRAM

E1 Electronically Controlled Transmission Solenoid

ECM
+B
= & &
o — E10
st1+ | 6 sL1+
18
SL1-
(E10)
sL1- |13 ~— 3’
\____J
C CUHITRSES

Fig. 46: Electronically Controlled Transmission Solenoid - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (SL1)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|{Specified Condition 20°C (68°F)
6 (SL1+)-13 (SL1-) 5.0 to 5.6 ohms

c. Measure the resistance according to the value (s) in the table below.

miércoles, 8 de febrero de 2023 08:20:07 p. m. Page 91 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

Transmission Wire Side:

(Connector Front View).

C113=6HEDS

Fig. 47: I1dentifying Transmission Wire Connector Terminals

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection |Specified Condition
6 (SL1+) - Body ground| 10 kohms or higher
13 (SL1-) - Body ground ?

NG: Go to step 3

OK: Go to Next Step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)

a.
b.
c.

Connect the transmission wire connector to the transaxle.
Disconnect the connector from the ECM.
Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
E10-19 (SL1+)-E10-18 (SL1-) 5.0 to 5.6 ohms

Measure the resistance according to the value (s) in the table below.
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e T |_,'I_|'I — U'LI‘:
_‘E@E&ﬂﬁ@
S

H“%FL

¥ CHSI0EEEM

Fig. 48: Disconnecting ECM Connector

Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Specified Condition

E10-19 (SL1+) - Body ground .
10 koh high

E10-18 (SL1 -) - Body ground| 0 <ohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM

3. INSPECT SHIFT SOLENOID VALVE SL1
a. Remove the shift solenoid valve SLI1.

Shift Solenoid Valve SL1:

GOMTETETR
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Fig. 49: Measuring Resistance Between Shift Solenoid Valve SL1 Terminals

b. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK: The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SL1
OK: REPAIR OR REPLACE TRANSMISSION WIRE
DTC P0766 SHIFT SOLENOID "D" PERFORMANCE (SHIFT SOLENOID VALVE S4)
SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear).

Then the ECM compares the actual gear with the shift schedule in the ECM memory to detect mechanical
problems of the shift solenoid valves, valve body or automatic transaxle (clutch, brake or gear etc.).

DTC DETECTION CONDITION AND TROUBLE AREA

l;;l(‘)C DTC Detection Condition Trouble Area
o Shift solenoid valve S4
remains open or closed
PO766 The gear required by the ECM does not match the actual P )
gear when driving (2-trip detection logic) e Valve body is blocked
¢ Automatic transaxle (clutch,
brake or gear etc.)
MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". According to the input shaft
revolution, intermediate (counter) shaft revolution and output shaft revolution, the ECM detects the actual gear
position (1st, 2nd, 3rd, 4th or 5th gear position). When the gear position commanded by the ECM and the actual
gear position are not the same, the ECM illuminates the MIL and stores the DTC.

MONITOR STRATEGY
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MONITOR STRATEGY
PO766:
Related DTCs Shift solenoid valve S4/OFF malfunction
Shift solenoid valve S4/ON malfunction
Required Shift solenoid valve S4, Speed sensor (NT), Speed sensor (NC), Crankshaft
sensors/Components  [position sensor (NE)
Frequency of operation |Continuous
OFF malfunction (A) and ON malfunction (B)
1 sec.
Duration OFF malfunction (B)
1.2 sec.
ON malfunction (A)
0.8 sec.
MIL operation 2 driving cycles
Sequence of operation  |[None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

is not present.

The monitor will run whenever this DTC

P0O115-P0118 (ECT sensor) P0125 (Insufficient ECT for
closed loop) P0O500 (VSS)
P0748, P0778, P0798 (Shift solenoid valve (range))

ECT (Engine coolant temperature) 10°C (50°F)or more
Transmission range "D"
TFT (Transmission fluid temperature) -20°C (-4°F) or more

TFT sensor circuit

Not circuit malfunction

ECT sensor circuit

Not circuit malfunction

Turbine speed sensor circuit Not circuit malfunction
Intermediate shaft speed sensor circuit Not circuit malfunction
Output speed sensor circuit Not circuit malfunction
Shift solenoid valve SL1 circuit Not circuit malfunction
Shift solenoid valve SL2 circuit Not circuit malfunction
Shift solenoid valve SL3 circuit Not circuit malfunction
Shift solenoid valve S4 circuit Not circuit malfunction
Shift solenoid valve SR circuit Not circuit malfunction
Shift solenoid valve DSL circuit Not circuit malfunction

Electronic throttle system

Not circuit malfunction

OFF malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM selected gear

5th
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Throttle valve opening angle 5% or more
Vehicle speed 10 km/h (6.2 mph) or more

OFF malfunction (B):

TYPICAL ENABLING CONDITIONS

ECM lock-up command ON

ECM selected gear 3rd, 4th or 5th

Throttle valve opening angle 10% or more

Vehicle speed 25 to 100 km/h (15.5 to 62.1 mph)

ON malfunction (A):

TYPICAL ENABLING CONDITIONS
ECM selected gear 4th or 5th
Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)

ON malfunction (B):

TYPICAL ENABLING CONDITIONS

ECM selected gear 4th
Throttle valve opening angle 5% or more
Vehicle speed 10 km/h (6.2 mph) or more

TYPICAL MALFUNCTION THRESHOLDS

Either of the following conditions is met: OFF malfunction (A) and (B), or ON malfunction (A) and (B)
2 detections are necessary per driving cycle:

Ist detection; temporary flag ON

2nd detection; pending fault code ON

OFF malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
Intermediate shaft speed/Output speed 1.44 to 1.58

OFF malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS
|Difference between engine speed and input (turbine) speed | Less than 35 rpm |
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ON malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed/Intermediate shaft speed 0.64 to 0.74

ON malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS
|Intermediate shaft speed/Output speed | 1.02to 1.16 |

INSPECTION PROCEDURE

HINT:

Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to be
operated without removing any parts. This non-intrusive functional inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing ACTIVE TEST early
in troubleshooting is one way to save diagnostic time. DATA LIST information can be displayed while
performing ACTIVE TEST.

1. PERFORM ACTIVE TEST
a. Warm up the engine.
b. Turn the ignition switch off.

. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

Turn the ignition switch to the ON position.

Turn on the tester.

Select the item "DIAGNOSIS / ENHANCED OBD II / ACTIVE TEST / SHIFT".
According to the display on the tester, perform the "ACTIVE TEST".

QR - 0o &

HINT:
While driving, the shift position can be forcibly changed with the intelligent tester.

Comparing the shift position commanded by the ACTIVE TEST with the actual shift position
enables you to confirm the problem (See DATA LIST / ACTIVE TEST).

ACTIVE TEST DETAIL

Tester
Display

Test Part Control Range Diagnostic Note

[Test Details]

Operate the shift solenoid valve and
set the each shift position by
yourself.

[Vehicle Condition]
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o IDL: ON
e Less than 50 km/h (31 mph)

Possible to check the

SHIFT 1st/2nd/3rd/4th/5th{operation of the shift solenoid

th

[Others] valves.
e Press "-->" button: Shift up
e Press "<--" button: Shift down

HINT:

¢ This test can be conducted when the vehicle speed is 50 km/h (31 mph) or less.

o The shift position commanded by the ECM is shown in the DATA LIST/SHIFT display on
the intelligent tester.

1. CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0766)

a. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

b. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester
main switch ON.

c. Select the item "DIAGNOSIS / ENHANCED OBD II / DTC INFO / CURRENT CODES".
d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0766 A

P0766 and other DTCs B

HINT:

If any other codes besides "P0766" are output, perform the troubleshooting for those DTCs first.
B: Go to DTC CHART
A: Go to Next Step

2. INSPECT SHIFT SOLENOID VALVE S4
a. Remove the shift solenoid valve S4.
b. Measure the resistance according to the value (s) in the table below.
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Shift Solenoid Valve S54:

C113T1 E0S

Fig. 50: Measuring Resistance Between Shift Solenoid Valve S4 Terminals And Solenoid
Body

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
Solenoid Connector (S4) - Solenoid Body (54) 11 to 15 ohms

c. Connect the positive (+) lead to the terminal of the solenoid connector, and the negative (-) lead to
the solenoid body.

OK: The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE S4
OK: Go to Next Step
3. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK: There are no foreign objects on each valve and they operate smoothly.
NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to Next Step
4. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
OK: The torque converter clutch operates normally.

NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY
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OK: REPAIR OR REPLACE AUTOMATIC TRANSAXLE ASSEMBLY
DTC P0771 SHIFT SOLENOID "E" PERFORMANCE (SHIFT SOLENOID VALVE SR)
SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear).

Then the ECM compares the actual gear with the shift schedule in the ECM memory to detect mechanical
problems of the shift solenoid valves, valve body or automatic transaxle (clutch, brake or gear etc.).

DTC DETECTION CONDITION AND TROUBLE AREA

l;;l(‘)C DTC Detection Condition Trouble Area
¢ Shift solenoid valve SR
remains open or closed
PO771 The gear required by the ECM does not match the actual P )
gear when driving (2-trip detection logic) e Valve body is blocked
o Automatic transaxle (clutch,
brake or gear etc.)
MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". According to the input shaft
revolution, intermediate (counter) shaft revolution and output shaft revolution, the ECM detects the actual gear
position (1st, 2nd, 3rd, 4th or 5th gear position). When the gear position commanded by the ECM and the actual
gear position are not the same, the ECM illuminates the MIL and stores the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
P0771:
Related DTCs Shift solenoid valve SR/Rationality check
Required Shift solenoid valve SR, Speed sensor (NT), Speed sensor (NC), Crankshaft

sensors/Components  [position sensor (NE)
Frequency of operation [Continuous

OFF malfunction (A)

1 sec.

OFF malfunction (B)

3.5 sec.

ON malfunction (A) Continuous ON malfunction (B) and (C)
0.8 sec.

MIL operation 2 driving cycles

Sequence of operation  (None

Duration

TYPICAL ENABLING CONDITIONS
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All:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC
is not present

P0O115-P0118 (ECT sensor) P0125 (Insufficient ECT for
closed loop) P0500 (VSS)
P0748, P0778, P0798 (Shift solenoid valve (range))

ECT (Engine coolant temperature)

10°C (50°F)or more

Transmission range

"DH

TFT (Transmission fluid temperature)

-20°C (-4°F) or more

TFT sensor circuit

Not circuit malfunction

ECT sensor circuit

Not circuit malfunction

Turbine speed sensor circuit

Not circuit malfunction

Intermediate shaft speed sensor circuit

Not circuit malfunction

Output speed sensor circuit

Not circuit malfunction

Shift solenoid valve SL1 circuit

Not circuit malfunction

Shift solenoid valve SL2 circuit

Not circuit malfunction

Shift solenoid valve SL3 circuit

Not circuit malfunction

Shift solenoid valve S4 circuit

Not circuit malfunction

Shift solenoid valve SR circuit

Not circuit malfunction

Shift solenoid valve DSL circuit

Not circuit malfunction

Electronic throttle system

Not circuit malfunction

OFF malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM selected gear Sth

Throttle valve opening angle 5% or more
Vehicle speed 10 km/h (6.2 mph) or more
OFF malfunction (B):

TYPICAL ENABLING CONDITIONS

ECM lock-up command ON

ECM selected gear 3rd, 4th or 5th
Vehicle speed 25 km/h (15.5 mph) or more
ON malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM lock-up command

OFF

ON malfunction (B):
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TYPICAL ENABLING CONDITIONS

ECM selected gear Ist

Vehicle speed Less than 40 km/h (24.9 mph)

Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)
ON malfunction (C):

TYPICAL ENABLING CONDITIONS

ECM selected gear 3rd

Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)

ON malfunction (D):

TYPICAL ENABLING CONDITIONS
Duration time from shift command of ECM 15 sec. or more
ECM selected gear 4th or 5th

TYPICAL MALFUNCTION THRESHOLDS

Either of the following conditions is met: OFF malfunction (A) and (B), or ON malfunction (A), (B), (C)
and (D)

OFF malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS

Intermediate shaft speed/Output speed 1.44 to 1.58
OFF malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS

|Engine speed - Input (turbine) speed | 75 rpm or more
ON malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
Difference between engine speed and input (turbine) speed 150 rpm or more

ON malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed/Intermediate shaft speed 0.93 to 1.07

ON malfunction (C):

TYPICAL MALFUNCTION THRESHOLDS

miércoles, 8 de febrero de 2023 08:20:08 p. m. Page 102 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

Input (turbine) speed/Intermediate shaft speed 0.93 to 1.07

ON malfunction (D):

TYPICAL MALFUNCTION THRESHOLDS

Input (turbine) speed/Intermediate shaft speed 0.64 to 0.74

INSPECTION PROCEDURE

HINT:

Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to be
operated without removing any parts. This non-intrusive functional inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing ACTIVE TEST early
in troubleshooting is one way to save diagnostic time. DATA LIST information can be displayed while
performing ACTIVE TEST.

1. PERFORM ACTIVE TEST

a.
b.

Warm up the engine.
Turn the ignition switch off.

c. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface

QR - 0o &

module) to the DLC3.
Turn the ignition switch to the ON position.

Turn on the tester.
Select the item "DIAGNOSIS / ENHANCED OBD I/ ACTIVE TEST / SHIFT".
According to the display on the tester, perform the "ACTIVE TEST".

HINT:
While driving, the shift position can be forcibly changed with the intelligent tester.

Comparing the shift position commanded by the ACTIVE TEST with the actual shift position
enables you to confirm the problem (See DATA LIST / ACTIVE TEST).

ACTIVE TEST DETAIL

Tester
Display

Test Part Control Range Diagnostic Note

[Test Details]

Operate the shift solenoid valve and
SHIFT ;Ztﬁ;zlefmh shift position by 1st/2nd/3rd/4th/5th
[Vehicle Condition]
Possible to check the

e IDL: ON operation of the shift solenoid
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e Less than 50 km/h (31 mph) valves.

[Others]

e Press "-->" button: Shift up
e Press "<--" button: Shift down

HINT:

e This test can be conducted when the vehicle speed is 50 km/h (31 mph) or less.

e The shift position commanded by the ECM is shown in the DATA LIST/SHIFT display on
the intelligent tester.

1. CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0771)

a. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

b. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester
main switch ON.

c. When you use intelligent tester:
Select the item "DIAGNOSIS / ENHANCED OBD I1/ DTC INFO / CURRENT CODES".

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0771 A

P0771 and other DTCs B

HINT:

If any other codes besides "P0771" are output, perform the troubleshooting for those DTCs first.
B: Go to DTC CHART
A: Go to next step

2. INSPECT SHIFT SOLENOID VALVE SR
a. Remove the shift solenoid valve SR.
b. Measure the resistance according to the value (s) in the table below.
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Shift Solenoid Valve SR:

CH2ATTEDS

Fig. 51: Measuring Resistance Between Shift Solenoid Valve SR Terminals And Solenoid
Body

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
Solenoid Connector (SR) - Solenoid Body (SR) 11 to 15 ohms

c. Connect positive (+) lead to the terminal of solenoid connector, negative (-) lead to the solenoid
body.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SR
OK: Go to next step
3. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK:
There are no foreign objects on each valve and they operate smoothly.
NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to next step

4. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY

miércoles, 8 de febrero de 2023 08:20:08 p. m. Page 105 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

OK:

The torque converter clutch operates normally.

NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY

OK: REPAIR OR REPLACE AUTOMATIC TRANSMISSION ASSEMBLY

DTC P0776 PRESSURE CONTROL SOLENOID "B" PERFORMANCE (SHIFT SOLENOID VALVE
SL2)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear).

Then the ECM compares the actual gear with the shift schedule in the ECM memory to detect mechanical
problems of the shift solenoid valves, valve body or automatic transaxle (clutch, brake or gear etc.).

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

o Shift solenoid valve SL2

remains open or closed
PO776 The gear required by the ECM does not match the actual P

gear when driving (2-trip detection logic) o Valve body is blocked
e Automatic transaxle (clutch,
brake or gear etc.)

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". According to the input shaft
revolution, intermediate (counter) shaft revolution and output shaft revolution, the ECM detects the actual gear
position (1st, 2nd, 3rd, 4th or 5th gear position). When the gear position commanded by the ECM and the actual
gear position are not the same, the ECM illuminates the MIL and stores the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
P0776:
Related DTCs Shift solenoid valve SL2/OFF malfunction
Shift solenoid valve SL2/ON malfunction
Required Shift solenoid valve SL2, Speed sensor (NT), Speed sensor (NC), Crankshaft
sensors/Components position sensor (NE)
Frequency of operation Continuous
OFF malfunction (A)
1.8 sec.
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0.8 sec.
Duration 0.8 sec.
ON malfunction (C)
0.4 sec.

OFF malfunction (B) and (C)

ON malfunction (A) and (B)

MIL operation 2 driving cycles

Sequence of operation None

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not

PO115-P0118 (ECT sensor)
P0125 (Insufficient ECT for closed loop)

P0500 (VSS)
present. P0748, PO778, P0798 (Shift solenoid valve
(range))
ECT (Engine coolant temperature) 10°C (50°F)or more
Transmission range "D"

TFT (Transmission fluid temperature)

-20°C (-4°F) or more

TFT sensor circuit

Not circuit malfunction

ECT sensor circuit

Not circuit malfunction

Turbine speed sensor circuit

Not circuit malfunction

Intermediate shaft speed sensor circuit

Not circuit malfunction

Output speed sensor circuit

Not circuit malfunction

Shift solenoid valve SL1 circuit

Not circuit malfunction

Shift solenoid valve SL2 circuit

Not circuit malfunction

Shift solenoid valve SL3 circuit

Not circuit malfunction

Shift solenoid valve S4 circuit

Not circuit malfunction

Shift solenoid valve SR circuit

Not circuit malfunction

Shift solenoid valve DSL circuit

Not circuit malfunction

Electronic throttle system

Not circuit malfunction

OFF malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM lock-up command

OFF

Vehicle speed

Less than 60 km/h (37.3 mph)

Throttle valve opening angle

10% or more

OFF malfunction (B):
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TYPICAL ENABLING CONDITIONS

ECM selected gear Ist

Vehicle speed Less than 40 km/h (24.9 mph)

Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)
OFF malfunction (C):

TYPICAL ENABLING CONDITIONS

ECM selected gear 3rd

Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)
OFF malfunction (D):

TYPICAL ENABLING CONDITIONS

ECM selected gear 4th or 5th
Duration time from shift command of ECM 15 sec. or more

ON malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM selected gear Ist

Vehicle speed Less than 40 km/h (24.9 mph)

Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)
ON malfunction (B):

TYPICAL ENABLING CONDITIONS
ECM selected gear 3rd

5.0% or more at output speed 1,400 rpm (Varies
with engine speed)

Throttle valve opening angle

Malfunction of pressure control solenoid "B" (SL2)

and "C" (SL3) Not detected

ON malfunction (C):

TYPICAL ENABLING CONDITIONS

7.0% or more at output speed 1,050 rpm (Varies with

Throttle valve opening angle engine speed)

Malfunction of pressure control solenoid

"B" (SLZ) Not detected

TYPICAL MALFUNCTION THRESHOLDS

Either of the following conditions is met: OFF malfunction (A), (B), (C) and (D), or ON malfunction (A),
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(B) and (C)
OFF malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
Difference between engine speed and input (turbine) speed Less than 35 rpm

OFF malfunction (B) and (C):

TYPICAL MALFUNCTION THRESHOLDS

Input (turbine) speed/Intermediate shaft speed 0.93 to 1.07
OFF malfunction (D):

TYPICAL MALFUNCTION THRESHOLDS

Input (turbine) speed/Intermediate shaft speed 0.64 to 0.74
ON malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
|Input (turbine) speed/Intermediate shaft speed | 2.72 to 2.86 |

ON malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed - Intermediate shaft speed 700 rpm or more

ON malfunction (C):

TYPICAL MALFUNCTION THRESHOLDS
|Input (turbine) speed - Intermediate shaft speed Less than -500 rpm or 700 rpm or more

INSPECTION PROCEDURE
HINT:

Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to be
operated without removing any parts. This non-intrusive functional inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing ACTIVE TEST early
in troubleshooting is one way to save diagnostic time. DATA LIST information can be displayed while
performing ACTIVE TEST.

1. PERFORM ACTIVE TEST
a. Warm up the engine.
b. Turn the ignition switch off.
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Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

Turn the ignition switch to the ON position.

Turn on the tester.

Select the item "DIAGNOSIS / ENHANCED OBD II / ACTIVE TEST / SHIFT".
According to the display on the tester, perform the "ACTIVE TEST".

HINT:
While driving, the shift position can be forcibly changed with the intelligent tester.

Comparing the shift position commanded by the ACTIVE TEST with the actual shift position
enables you to confirm the problem (See DATA LIST / ACTIVE TEST).

ACTIVE TEST DETAIL

Tester
Display

Test Part Control Range Diagnostic Note

[Test Details]
Operate the shift solenoid valve and
set the each shift position by

yourself.
[Vehicle Condition]

e IDL: ON Possible to check the
e Less than 50 km/h (31 mph) 1st/2nd/3rd/4th/5th|operation 01; ;lllsesshlft solenoid

SHIFT

[Others]

e Press "-->" button: Shift up
e Press "<--" button: Shift down

HINT:

¢ This test can be conducted when the vehicle speed is 50 km/h (31 mph) or less.

o The shift position commanded by the ECM is shown in the DATA LIST/SHIFT display on
the intelligent tester.

1. CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0776)

a.

b.

Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester
main switch ON.

When you use intelligent tester:
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Select the item "DIAGNOSIS / ENHANCED OBD II / DTC INFO / CURRENT CODES".

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0776 A

P0776 and other DTCs B

HINT:

If any other codes besides "P0776" are output, perform the troubleshooting for those DTCs first.
B: Go to DTC CHART
A: Go to next step

2. INSPECT SHIFT SOLENOID VALVE SL2
a. Remove the shift solenoid valve SL2.
b. Measure the resistance according to the value (s) in the table below.

Shift Solenoid Valve SL2:

=] GuaorerEaD

Fig. 52: Measuring Resistance Between Shift Solenoid Valve SL2 Terminals

Standard resistance
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RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SL2
OK: Go to next step
3. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK:
There are no foreign objects on each valve and they operate smoothly.
NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to next step
4. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
OK:
The torque converter clutch operates normally.
NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY
OK: REPAIR OR REPLACE AUTOMATIC TRANSMISSION ASSEMBLY

DTC P0778 PRESSURE CONTROL SOLENOID "B" ELECTRICAL (SHIFT SOLENOID VALVE
SL2)

DESCRIPTION

Shifting from 1st to 5th is performed in combination with "ON" and "OFF" operation of the shift solenoid
valves SL1, SL2, SL3, S4 and SR which are controlled by the ECM. If an open or short circuit occurs in either
of the shift solenoid valves, the ECM controls the remaining normal shift solenoid valves to allow the vehicle to
be operated smoothly (Fail safe function).

DTC DETECTION CONDITION AND TROUBLE AREA
DTC
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No. DTC Detection Condition

Trouble Area

fail.

ECM checks for an open or short circuit in shift solenoid valves
P0778 |SL2 (1-trip detection logic) Hybrid IC for solenoid indicates

e Open or short in shift
solenoid valve SL2 circuit

o Shift solenoid valve SL2
¢ ECM

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores the
DTC. And the ECM performs the fail-safe function and turns the other normal shift solenoid valves

"ON/OFF" (In case of an open or short circuit, the ECM stops sending current to the circuit.) (See DATA

LIST / ACTIVE TEST).
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0778: Shift solenoid valve SL2/Range check
Required sensors/Components Shift solenoid valve SL2
Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Solenoid current cut status Not cut
Battery voltage 11V or more
Ignition switch ON
Starter OFF
CPU commanded duty ratio to SL2 19% or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Solenoid status from IC

Fail (Open or short)

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Output signal duty

Less than 100%
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WIRING DIAGRAM

E1 Electronically Controlled Transmission Solenoid
ECM

15 PU
{od—— R - E10

SL2+ sL2+

)

¢

SL2-

SL2- | 12

@z
M

C GO0 TG ESR

Fig. 53: Electronically Controlled Transmission Solenoid - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (SL2)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection [Specified Condition 20°C (68°F)
5 (SL2+) - 12 (SL2-) 5.0 to 5.6 ohms

c. Measure the resistance according to the value (s) in the table below.
OK:
Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection |Specified Condition
5 (SL2+) - Body ground| 10 kohms or higher
12 (SL2-) - Body ground ?

NG: Go to step 3
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Transmission Wire Side:

(Connector Front View):

sL2-

TN eEod

Fig. 54: Identifying Transmission Wire Connector Terminals (SL2)

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector to the transaxle.
b. Disconnect the connector from the ECM.

SE €9 ED E ED

‘:h - @ —TH;I

' ik_—f[g _-_.,—_;,I=J_r |
.I.I . el sl

Y

C1ads12E02

Fig. 55: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
E10-15 (SL2+) - E10-14 (SL2-) 5.0 to 5.6 ohms

d. Measure the resistance according to the value (s) in the table below.

OK:
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Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Specified Condition
E10-15 (SL2+) - Body ground
E10-14 (SL2-) - Body ground

10 kohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM

3. INSPECT SHIFT SOLENOID VALVE SL.2
a. Remove the shift solenoid valve SL2.

Shift Solenoid Valve SL2:

=
]

(R)
AT

= GO2OTETERD

Fig. 56: Measuring Resistance Between Shift Solenoid Valve SL2 Terminals

b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection(Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.
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OK:

The solenoid makes an operating sound.

NG: REPLACE SHIFT SOLENOID VALVE SL2

OK: REPAIR OR REPLACE TRANSMISSION WIRE

DTC P0793 INTERMEDIATE SHAFT SPEED SENSOR "A"

DESCRIPTION

This sensor detects the rotation speed of the counter gear. By comparing the counter gear speed signal (NC)

with the direct clutch speed sensor signal (NT), the ECM detects the shift timing of the gears and appropriately
controls the engine torque and hydraulic pressure according to various conditions. Thus smooth gear shifting is
performed.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition

Trouble Area

P0793

ECM detects conditions (a), (b) and (c)

continuously for 5 sec. or more: (1-trip detection

logic)

a. Vehicle speed: 50 km/h (31 mph) or more

b. Park/neutral position switch (NSW
(STAR)) is OFF

c. Speed sensor (NC): less than 300 rpm

e Open or short in transmission
revolution sensor NC (speed sensor
NC) circuit

e Transmission revolution sensor NC
(speed sensor NC)

e ECM

Reference (Using an oscilloscope):

Check the waveform between terminals NC+ and NC- of the ECM connector.

e

| 1VIDIV

i 1 ms/DIV ]

— CONBEEEED

Fig. 57:

Waveform Graph

Standard: Refer to the illustration.
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WAVEFORM REFERENCE

Terminal INC+ - NC-

Tool setting 1 V/DIV, 1 ms/DIV

Vehicle condition  [Vehicle speed 30 km/h (19 mph): (3rd gear) Engine speed 1,400 rpm

MONITOR DESCRIPTION

The NC terminal of the ECM detects a revolution signal from the speed sensor (NC) (counter gear rpm). The
ECM calculates a gearshift comparing the speed sensor (NT) with the speed sensor (NC). While the vehicle is
operating in 2nd, 3rd, 4th or 5th gear in the shift position of D, if the counter gear revolution is less than 300

rpm *l although the output shaft revolution is more than 1,000 rpm "2 the ECM detects the trouble, illuminates
the MIL and stores the DTC.

*1: Pulse is not output or is irregularly output.

*2: The vehicle speed is 50 km/h (31 mph) or more.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0793: Speed sensor (NC)/Verify pulse input
Required sensors/Components |Speed sensor (NC), Speed sensor (NT), Park/neutral position switch
Frequency of operation Continuous
Duration 5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not P0748, PO77S, I;,%%%% ((\Sjﬁlsfz solenoid valve
present.

(range))
Engine Running
NSW (STAR) switch OFF
Output shaft rpm 1,000 rpm or more
Battery voltage 8 V or more
Ignition switch ON
Starter OFF
TYPICAL MALFUNCTION THRESHOLDS
TYPICAL MALFUNCTION THRESHOLDS
Sensor signal rpm Less than 300 rpm
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COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

HINT:
3rd when shift lever position is D position (After warming up the
Counter gear speed sensor engine):
o Intermediate shaft speed (NC) becomes close to the engine speed.
WIRING DIAGRAM
c4 ECM
Counter Gear Speead Sensor p—————
34
L - feay NC+
— 1 €
\ 5V
ﬁ 26
| Gy
E1
"
O CO3TPEETE

Fig. 58: Counter Gear Speed Sensor - Wiring Diagram

INSPECTION PROCEDURE

HINT:

Using the intelligent tester to read the DATA LIST allows the values or states of switches, sensors, actuators
and other items to be read without removing any parts. This non-intrusive inspection can be very useful because
intermittent conditions or signals may be discovered before parts or wiring is disturbed. Reading the DATA
LIST information early in troubleshooting is one way to save diagnostic time.

1. READ DATA LIST
a. Warm up the engine.
b. Turn the ignition switch off.

c. Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

d. Turn the ignition switch to the ON position.
e. Turn on the tester.
f. Select the item "DIAGNOSIS / ENHANCED OBD 11/ DATA LIST".
g. According to the display on the tester, read the "DATA LIST".
DATA LIST
| Tester ‘ Measurement Normal Condition ‘ Diagnostic
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Display Item/Range Note

HINT:

3rd when shift lever position is D position

Counter Gear Speed/  |[(After warming up the engine);

SPD (NC) display: 50 r/min )

o Intermediate shaft speed (NC)
becomes close to the engine speed.

HINT:
e SPD (NC) is always 0 while driving:
Open or short in the sensor or circuit.

e SPD (NC) is always more than 0 and less than 300 rpm while driving the vehicle at 50 km/h
(31 mph) or more:

Sensor trouble, improper installation, or intermittent connection trouble of the circuit.

1. INSPECT SPEED SENSOR INSTALLATION
a. Check the speed sensor installation.

OK:

The installation bolt is tightened properly and there is no clearance between the sensor and
transaxle case.

ERN3TISEIS

Fig. 59: Identifying Proper Installation Position Of Speed Sensor (NC)

NG: REPLACE SPEED SENSOR (NC)
OK: Go to next step

2. INSPECT SPEED SENSOR (NC)
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Sensor Side:

{Connector Front View):

CD

Fig. 60: Identifying Speed Sensor Connector Terminals (NC)

a. Disconnect the speed sensor connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20 °C (68 °F)
1-2 560 to 680 ohms

NG: REPLACE SPEED SENSOR (NC)
OK: Go to next step

3. CHECK HARNESS AND CONNECTOR (SPEED SENSOR - ECM)
a. Connect the speed sensor connector.
b. Disconnect the ECM connector.

..@@.\

v
NC+ : ECM:

W Lot CH20512E03

Fig. 61: Disconnecting ECM Connector
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c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20 °C (68 °F)
E10-34 (NC+) - E10-26 (NC-) 560 to 680 ohms

d. Measure the resistance according to the value (s) in the table below.
Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Specified Condition
E10-34 (NC+) - Body ground
E10-26 (NC-) - Body ground

10 kohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: REPLACE ECM

DTC P0796 PRESSURE CONTROL SOLENOID "C" PERFORMANCE (SHIFT SOLENOID VALVE
SL3)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear).

Then the ECM compares the actual gear with the shift schedule in the ECM memory to detect mechanical
troubles of the shift solenoid valves and valve body.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

o Shift solenoid valve SL3

remains open or closed
The gear required by the ECM does not match the actual P

gear when driving (2-trip detection logic) e Valve body is blocked
¢ Automatic transaxle (clutch,
brake or gear etc.)

P0796

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". According to the input shaft
revolution, intermediate (counter) shaft revolution and output shaft revolution, the ECM detects the actual gear
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position (1st, 2nd, 3rd, 4th or 5th gear position). When the gear position commanded by the ECM and the actual
gear position are not the same, the ECM illuminates the MIL and stores the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
P0796:
Related DTCs Shift solenoid valve SL3/OFF malfunction
Shift solenoid valve SL3/ON malfunction
Required Shift solenoid valve SL3, Speed sensor (NT), Speed sensor (NC), Crankshaft

sensors/Components  [position sensor (NE)
Frequency of operation |Continuous

OFF malfunction (A)

0.8 sec.

OFF malfunction (B)

1 sec.

ON malfunction (A) and (B)
0.8 sec.

ON malfunction (C)

0.4 sec.

MIL operation 2 driving cycles
Sequence of operation  |None

Duration

TYPICAL ENABLING CONDITIONS

All:

TYPICAL ENABLING CONDITIONS

P0O115-P0118 (ECT sensor)
The monitor will run whenever this DTC is not PO125 (Insufficient ECT for closed loop)
P0500 (VSS)
present. P0748, PO778, P0798 (Shift solenoid valve
(range))
ECT (Engine coolant temperature) 10°C (50°F)or more
Transmission range "D"
TFT (Transmission fluid temperature) -20°C (-4°F) or more
TFT sensor circuit Not circuit malfunction
ECT sensor circuit Not circuit malfunction
Turbine speed sensor circuit Not circuit malfunction
Intermediate shaft speed sensor circuit Not circuit malfunction
Output speed sensor circuit Not circuit malfunction
Shift solenoid valve SL1 circuit Not circuit malfunction
Shift solenoid valve SL2 circuit Not circuit malfunction
Shift solenoid valve SL3 circuit Not circuit malfunction
Shift solenoid valve S4 circuit Not circuit malfunction
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Shift solenoid valve SR circuit Not circuit malfunction
Shift solenoid valve DSL circuit Not circuit malfunction
Electronic throttle system Not circuit malfunction
OFF malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM selected gear 4th or 5th

Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)
OFF malfunction (B):

TYPICAL ENABLING CONDITIONS

ECM selected gear 4th

Throttle valve opening angle 5% or more

Vehicle speed 10 km/h (6.2 mph) or more

ON malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM selected gear Ist
Vehicle speed Less than 40 km/h (24.9 mph)
Throttle valve opening angle 4.5% or more at engine speed 1,900 rpm (Varies with engine speed)

ON malfunction (B):

TYPICAL ENABLING CONDITIONS
ECM selected gear 3rd

5.0% or more at output speed 1,400 rpm (Varies
with engine speed)

Throttle valve opening angle

Malfunction of pressure control solenoid "B" (SL2)

and "C" (SL3) Not detected

ON malfunction (C):

TYPICAL ENABLING CONDITIONS

5.0% or more at output speed 1,050 rpm (Varies with

Throttle valve opening angle engine speed)

Malfunction of pressure control solenoid

"B" (SL2) Not detected

TYPICAL MALFUNCTION THRESHOLDS

Either of the following conditions is met: OFF malfunction (A) and (B), or ON malfunctions (A), (B) and
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2 detections are necessary per driving cycle:
Ist detection; temporary flag ON

2nd detection; pending fault code ON

OFF malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
|Input (turbine) speed/Intermediate shaft speed | 0.93 to 1.07 |

OFF malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS
Intermediate shaft speed/Output speed 1.02to 1.16

ON malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed/Intermediate shaft speed 0.93 to 1.07

ON malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed - Intermediate shaft speed 700 rpm or more

ON malfunction (C):

TYPICAL MALFUNCTION THRESHOLDS
Input (turbine) speed - Intermediate shaft speed Less than -500 rpm or 700 rpm or more

INSPECTION PROCEDURE
HINT:

Using the intelligent tester to perform ACTIVE TEST allows relays, VSVs, actuators and other items to be
operated without removing any parts. This non-intrusive functional inspection can be very useful because
intermittent operation may be discovered before parts or wiring is disturbed. Performing ACTIVE TEST early
in troubleshooting is one way to save diagnostic time. DATA LIST information can be displayed while
performing ACTIVE TEST.

1. PERFORM ACTIVE TEST
a. Warm up the engine.
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1.

o

Turn the ignition switch off.
Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface

. module) to the DLC3.

R - o o

a.

b.

Turn the ignition switch to the ON position.

Turn on the tester.

Select the item "DIAGNOSIS / ENHANCED OBD 11/ ACTIVE TEST / SHIFT".
According to the display on the tester, perform the "ACTIVE TEST".

HINT:
While driving, the shift position can be forcibly changed with the intelligent tester.

Comparing the shift position commanded by the ACTIVE TEST with the actual shift position
enables you to confirm the problem (See ).

ACTIVE TEST DETAIL

Tester
Display

Test Part Control Range Diagnostic Note

[Test Details]
Operate the shift solenoid valve and
set the each shift position by

yourself.
[Vehicle Condition]

e IDL: ON Possible to check the
e Less than 50 km/h (31 mph) 1st/2nd/3rd/4th/5th|operation 01; ;lllsesshlft solenoid

SHIFT

[Others]

e Press "-->" button: Shift up
e Press "<--" button: Shift down

HINT:

¢ This test can be conducted when the vehicle speed is 50 km/h (31 mph) or less.

o The shift position commanded by the ECM is shown in the DATA LIST/SHIFT display on
the intelligent tester.

CHECK OTHER DTCS OUTPUT (IN ADDITION TO DTC P0796)

Connect the intelligent tester together with the CAN VIM (controller area network vehicle interface
module) to the DLC3.

Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester
main switch ON.
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c. When you use intelligent tester:
Select the item "DIAGNOSIS / ENHANCED OBD II / DTC INFO / CURRENT CODES".

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE
Result Proceed to
P0796 A

P0796 and other DTCs B

HINT:

If any other codes besides "P0796" are output, perform the troubleshooting for those DTCs first.
B: Go to DTC CHART
A: Go to next step

2. INSPECT SHIFT SOLENOID VALVE SL3
a. Remove the shift solenoid valve SL3.
b. Measure the resistance according to the value (s) in the table below.

Shift Solenoid Valve SL3:

1

F GreareTERt

Fig. 62: Measuring Resistance Between Shift Solenoid Valve SL3 Terminals
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Standard resistance

RESISTANCE SPECIFICATION
Tester Connection(Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SL3
OK: Go to next step
3. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK:
There are no foreign objects on each valve and they operate smoothly.
NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to next step
4. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
OK:
The torque converter clutch operates normally.
NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY
OK: REPAIR OR REPLACE AUTOMATIC TRANSAXLE ASSEMBLY

DTC P0798 PRESSURE CONTROL SOLENOID "C" ELECTRICAL (SHIFT SOLENOID VALVE
SL3)

DESCRIPTION

Shifting from 1st to 5th is performed in combination with "ON" and "OFF" operation of the shift solenoid
valves SL1, SL2, SL3, S4 and SR which are controlled by the ECM. If an open or short circuit occurs in either
of the shift solenoid valves, the ECM controls the remaining normal shift solenoid valves to allow the vehicle to
be operated smoothly (Fail safe function).
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DTC DETECTION CONDITION AND TROUBLE AREA

l;;l(")C DTC Detection Condition Trouble Area
The ECM checks for an open or short in the shift solenoid
valve SL3 circuit while driving and shifting gears.
(1-trip detection logic) e Open or short in shift
PO798 solenoid valve SL3 circuit
o Output signal duty equals to 100 %. e Shift solenoid valve SL3
ECM
(NOTE: SL3 output signal duty is less than 100 % *
under normal condition.)
MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores the
DTC. And the ECM performs the fail-safe function and turns the other normal shift solenoid valves

"ON/OFF" (In case of an open or short circuit, the ECM stops sending current to the circuit.) (See DATA

LIST / ACTIVE TEST).
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P0798: Shift solenoid valve SL.3/Range check
Required sensors/Components Shift solenoid valve SL3
Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Battery voltage 10 V or more
Ignition switch ON
Starter OFF
TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

[Output signal duty 100%

COMPONENT OPERATING RANGE
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COMPONENT OPERATING RANGE
|Output signal duty Less than 100%

WIRING DIAGRAM

E1 Electronically Controlled Transmission Solenoid

ECM
 +B )
17 @?F‘U
] (E10}—
SL3+ | 4 \‘_’sr_aar
18
o
sL3- | 11 — i
—

G

Fig. 63: Shift Solenoid Valve SL3 - Wiring Diagram

GIM TeSESD

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (SL3)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection |Specified Condition 20°C (68°F)
4 (SL3+) -11 (SL3-) 5.0 to 5.6 ohms

c. Measure the resistance according to the value (s) in the table below.
Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection |Specified Condition
4 (SL3+) - Body ground| 10 kohms or higher
11 (SL3-) - Body ground ?

NG: Go to step 3
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Transmission Wire Side:

(Connector Front View):

sta+ . (ED

nmMmn

SL3-

C112968EDS

Fig. 64: Identifying Transmission Wire Connector Terminals (SL3)

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector to the transaxle.
b. Disconnect the connector from the ECM.

b SL3- A CEnG1 260

Fig. 65: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
E10-17 (SL3+) - E10-16 (SL3-) 5.0 to 5.6 ohms

d. Measure the resistance according to the value (s) in the table below.

Standard resistance (Check for short)
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RESISTANCE SPECIFICATION

Tester Connection Specified Condition
E10-17 (SL3+) - Body ground
E10-16 (SL3-) - Body ground

10 kohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR
OK: REPLACE ECM

3. INSPECT SHIFT SOLENOID VALVE SL3
a. Remove the shift solenoid valve SL3.

Shift Solenoid Valve SL3:

1

P GOITETER

Fig. 66: Measuring Resistance Between Shift Solenoid Valve SL3 Terminals

b. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection(Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK:
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The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SL3
OK: REPAIR OR REPLACE TRANSMISSION WIRE

DTC P0982 SHIFT SOLENOID "D" CONTROL CIRCUIT LOW (SHIFT SOLENOID VALVE S4);
DTC P0983 SHIFT SOLENOID "D" CONTROL CIRCUIT HIGH (SHIFT SOLENOID VALVE S4)

DESCRIPTION

Shifting from 1st to 5th is performed in combination with "ON" and "OFF" operation of the shift solenoid
valves SL1, SL2, SL3, S4 and SR which are controlled by the ECM. If an open or short circuit occurs in either
of the shift solenoid valves, the ECM controls the remaining normal shift solenoid valves to allow the vehicle to
be operated smoothly (Fail safe function).

DTC DETECTION CONDITION AND TROUBLE AREA

l;;l;c DTC Detection Condition Trouble Area
e Short in shift solenoid
P0O9RD ECM detects short in solenoid valve S4 circuit 2 times when valve S4 circuit
solenoid valve S4 is operated (1-trip detection logic) e Shift solenoid valve S4
e ECM
e Open in shift solenoid
ECM detects open in solenoid valve S4 circuit 2 times when valve 54 circuit
P098&3 . . . ; X ] )
solenoid valve S4 is not operated (1-trip detection logic) e Shift solenoid valve S4
¢« ECM
MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores the
DTC. And the ECM performs the fail-safe function and turns the other normal shift solenoid valves

"ON/OFF" (In case of an open or short circuit, the ECM stops sending current to the circuit.) (See DATA
LIST / ACTIVE TEST).

MONITOR STRATEGY

MONITOR STRATEGY
Related DTCs

P0982: Shift solenoid valve S4/Range check (Low resistance)
P0983: Shift solenoid valve S4/Range check (High resistance)

Required sensors/Components |Shift solenoid valve S4

Frequency of operation Continuous
Duration 0.064 sec.
MIL operation Immediate
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Sequence of operation |N0ne

TYPICAL ENABLING CONDITIONS
P0982: Range check (Low resistance):

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Shift solenoid valve S4 ON
Battery voltage 8 V or more
Ignition switch ON
Starter OFF
P0983: Range check (High resistance):

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Shift solenoid valve S4 OFF
Battery voltage 8 V or more
Ignition switch ON
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS
P0982: Range check (Low resistance):

TYPICAL MALFUNCTION THRESHOLDS

Shift solenoid valve S4 resistance

& ohms or less

P0983: Range check (High resistance):

TYPICAL MALFUNCTION THRESHOLDS

[Shift solenoid valve S4 resistance

100 kohms or more

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Shift solenoid valve S4 Resistance: 11 to 15 ohms at20°C (68°F)
WIRING DIAGRAM
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E1 Electronically Controlled Transmission Solenoid N

c oa1esER

Fig. 67: Shift Solenoid Valve S4 - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (S4)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection (Specified Condition 20°C (68°F)
3 (S4) - Body ground 11 to 15 ohms

NG: Go to step 3
Transmission Wire Side:

(Connector Front View):

C113055ENT

Fig. 68: Identifying Transmission Wire Connector Terminals (5S4)

OK: Go to next step

miércoles, 8 de febrero de 2023 08:20:08 p. m. Page 135 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector to the transaxle.
b. Disconnect the connector from the ECM.

EOO®®,

"_\?ﬁ"&‘/ _ \\‘F"T; ‘= I._

¥ Yoo CIG0ET2EDS

Fig. 69: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
E10-10 (S4) - Body ground 11 to 15 ohms

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM

3. INSPECT SHIFT SOLENOID VALVE S4
a. Remove the shift solenoid valve S4.

Shift Solenoid Valve S4:

CI130TIEDS
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Fig. 70: Measuring Resistance Between Shift Solenoid Valve S4 Terminals And Solenoid
Body

b. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
Solenoid Connector (S4) - Solenoid Body (S4) 11 to 15 ohms

c. Connect the positive (+) lead to the terminal of the solenoid connector, and the negative (-) lead to
the solenoid body.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE S4
OK: REPAIR OR REPLACE TRANSMISSION WIRE

DTC P0985S SHIFT SOLENOID "E'" CONTROL CIRCUIT LOW (SHIFT SOLENOID VALVE SR);
DTC P0986 SHIFT SOLENOID "E'" CONTROL CIRCUIT HIGH (SHIFT SOLENOID VALVE SR)

DESCRIPTION

Shifting from 1st to 5th is performed in combination with "ON" and "OFF" operation of the shift solenoid
valves SL1, SL2, SL3, S4 and SR which are controlled by the ECM. If an open or short circuit occurs in either
of the shift solenoid valves, the ECM controls the remaining normal shift solenoid valves to allow the vehicle to

be operated smoothly (Fail safe function).

DTC DETECTION CONDITION AND TROUBLE AREA

l;;l(‘)C DTC Detection Condition Trouble Area
o Short in shift solenoid
p09gs [ECM detects short in solenoid valve SR circuit 2 times when valve SR circuit
solenoid valve SR is operated (1-trip detection logic) e Shift solenoid valve SR
¢« ECM
¢ Open in shift solenoid
0986 [ECM detects open in solenoid valve SR circuit 2 times when valve SR circuit
solenoid valve SR is not operated (1-trip detection logic) e Shift solenoid valve SR
e ECM
MONITOR DESCRIPTION
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The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF". When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores the
DTC. And the ECM performs the fail-safe function and turns the other normal shift solenoid valves

"ON/OFF" (In case of an open or short circuit, the ECM stops sending current to the circuit.) (See DATA

LIST / ACTIVE TEST).

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0985: Shift solenoid valve SR/Range check (Low resistance)
P0986: Shift solenoid valve SR/Range check (High resistance)

Required sensors/Components |Shift solenoid valve SR

Frequency of operation Continuous
Duration 0.064 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS
P0985: Range check (Low resistance):

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Shift solenoid valve SR ON
Battery voltage 8 V or more
Ignition switch ON
Starter OFF
P0986: Range check (High resistance):

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Shift solenoid valve SR OFF
Battery voltage 8 V or more
Ignition switch ON
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS
P0985: Range check (Low resistance):

TYPICAL MALFUNCTION THRESHOLDS

[Shift solenoid valve SR resistance

| 8 ohms or less

P0986: Range check (High resistance):
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TYPICAL MALFUNCTION THRESHOLDS
|Shift solenoid valve SR resistance 100 kohms or more

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Shift solenoid valve SR Resistance: 11 to 15 ohms at 20°C (68°F)
WIRING DIAGRAM
ECM
E1 Electronically Controlled Transmission Solenoid T
+B
2sRrH cpu
] wle (E10)
—
c GOM1B5EBY

Fig. 71: Shift Solenoid Valve SR - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (SR)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection [Specified Condition 20°C (68°F)
9 (SR) - Body ground 11 to 15 ohms

NG: Go to step 3
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Transmission Wire Side:

(Connector Front View):

SR

C1 2968

Fig. 72: Identifying Transmission Wire Connector Terminals (SR)

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector to the transaxle.
b. Disconnect the connector from the ECM.

€D &
%‘E@mﬂwﬁﬁ

e
E} hallh
fI EEM:
\"%ﬂi‘f/

Y Yok C1E051IEDE

Fig. 73: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection |Specified Condition 20°C (68°F)
E10-9 (SR) - Body ground 11 to 15 ohms

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM
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3. INSPECT SHIFT SOLENOID VALVE SR
a. Remove the shift solenoid valve SR.
b. Measure the resistance according to the value (s) in the table below.

Shift Solenoid Valve SR:

CHANTTERS

Fig. 74: Measuring Resistance Between Shift Solenoid Valve SR Terminals And Solenoid
Body

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
Solenoid Connector (SR) - Solenoid Body (SR) 11 to 15 ohms

c. Connect the positive (+) lead to the terminal of the solenoid connector, and the negative (-) lead to
the solenoid body.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SR
OK: REPAIR OR REPLACE TRANSMISSION WIRE

DTC P2714 PRESSURE CONTROL SOLENOID "D" PERFORMANCE (SHIFT SOLENOID VALVE
SLT)

SYSTEM DESCRIPTION

The linear solenoid valve (SLT) controls the transmission line pressure for smooth transmission operation based
on signals from the throttle position sensor and the vehicle speed sensor. The ECM adjusts the duty ratio (*) of
the SLT solenoid valve to control hydraulic line pressure coming from the primary regulator valve. Appropriate
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line pressure assures smooth shifting with varying engine outputs.
(*): Duty Ratio

The duty ratio is the ratio of the period of continuity in one cycle. For example, if A is the period of continuity
in one cycle, and B is the period of non-continuity, then Duty Ratio=A/ (A+B) x 100 (%)

Line Pressure
Control Pressure
L
!
L

Current Flow to Solenoid

A
ON
B
OFF —
———
1 cycle

CrosE2eEnD

Fig. 75: Line Pressure Graph

DTC DETECTION CONDITION AND TROUBLE AREA

];I’l(“)C DTC Detection Condition Trouble Area
P2714 o Shift solenoid valve
ECM detects a malfunction on SLT (ON side) according to the SLT remains closed
revolution difference of the turbine, intermediate and the output e Valve body is blocked
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shaft, and also by the oil pressure. (2-trip detection logic)

e Automatic transaxle
(clutch, brake or gear,
etc.)

MONITOR DESCRIPTION

In any forward position, when the difference between the revolutions of the turbine, Intermediate and output
shaft exceeds the specified value (varies with Intermediate, output speed) determined by the ECM, the ECM

1lluminates the MIL and store the DTC.

When shift solenoid valve SLT remains on, the oil pressure goes down and the clutch engagement force

decreases.
NOTE: If you continue driving under these conditions, the clutch will burn out and the
vehicle will no longer be drivable.
MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P2714: Shift solenoid valve SLT/ON malfunction
Required Shift solenoid valve SLT, Speed sensor (NT), Speed sensor (NC), Crankshaft
sensors/Components position sensor (NE)
Frequency of operation Continuous
Duration 0.5 sec.
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS
ON malfunction:

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present.

None

Transmission range

HDH

TFT (Transmission fluid temperature)

-20°C (-4°F) or more

TFT sensor circuit

Not circuit malfunction

Turbine speed sensor circuit

Not circuit malfunction

Intermediate shaft speed sensor circuit

Not circuit malfunction

Output speed sensor circuit

Not circuit malfunction

Shift solenoid valve SL1 circuit

Not circuit malfunction

Shift solenoid valve SL2 circuit

Not circuit malfunction

Shift solenoid valve SL3 circuit

Not circuit malfunction

Shift solenoid valve S4 circuit

Not circuit malfunction

Shift solenoid valve SR circuit

Not circuit malfunction
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Shift solenoid valve DSL circuit

Not circuit malfunction

Shift solenoid valve SLT circuit

Not circuit malfunction

Electronic throttle system

Not circuit malfunction

ON malfunction (A):

TYPICAL ENABLING CONDITIONS

ECM selected gear Ist

Temporary MAIN gear Ist or 2nd or 3rd or 4th

NT - NC x Temporary MAIN gear ratio
NT: Input (turbine) speed
NC: Intermediate shaft speed

100 rpm or more at Intermediate shaft speed 1,000 rpm

Temporary U/D gear

Low

NC - NO x Temporary U/D gear ratio
NO: Output speed

300 rpm or more at Output speed 1,000 rpm

TT

TT: Turbine Torque 900 Nm or more
NT 250 rpm or more
NC 250 rpm or more
NO 250 rpm or more
ON malfunction (B):

TYPICAL ENABLING CONDITIONS

ECM selected gear

2nd

Temporary MAIN gear

1st or 2nd or 3rd or 4th

INT - NC x Temporary MAIN gear ratio
NT: Input (turbine) speed
NC: Intermediate shaft speed

100 rpm or more at Intermediate shaft speed 1,000 rpm

Temporary U/D gear

Low

NC - NO x Temporary U/D gear ratio
NO: Output speed

300 rpm or more at Output speed 1,000 rpm

TT

TT: Turbine Torque 192 Nm or more
NT 250 rpm or more
NC 250 rpm or more
NO 250 rpm or more

ON malfunction (C):

TYPICAL ENABLING CONDITIONS

ECM selected gear

3rd

Temporary MAIN gear

1st or 2nd or 3rd or 4th
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NT - NC x Temporary MAIN gear ratio

INT: Input (turbine) speed 100 rpm or more at Intermediate shaft speed 1,000 rpm
NC: Intermediate shaft speed
Temporary U/D gear Low

NC - NO x Temporary U/D gear ratio

NO: Output speed 300 rpm or more at Output speed 1,000 rpm

TT

TT: Turbine Torque 900 Nm or more
NT 250 rpm or more
NC 250 rpm or more
NO 250 rpm or more
ON malfunction (D):

TYPICAL ENABLING CONDITIONS

ECM selected gear 4th

Temporary MAIN gear Ist or 2nd or 3rd or 4th

INT - NC x Temporary MAIN gear ratio

NT: Input (turbine) speed 100 rpm or more at Intermediate shaft speed 1,000 rpm
NC: Intermediate shaft speed

Temporary U/D gear Low

NC - NO x Temporary U/D gear ratio

NO: Output speed 300 rpm or more at Output speed 1,000 rpm

TT

TT: Turbine Torque 189 Nm or more
NT 250 rpm or more
NC 250 rpm or more
NO 250 rpm or more

ON malfunction (E):

TYPICAL ENABLING CONDITIONS

ECM selected gear Sth

Temporary MAIN gear Ist or 2nd or 3rd or 4th

INT - NC x Temporary MAIN gear ratio

NT: Input (turbine) speed 100 rpm or more at Intermediate shaft speed 1,000 rpm
NC: Intermediate shaft speed

Temporary U/D gear High

NC - NO x Temporary U/D gear ratio

NO: Output speed 300 rpm or more at Output speed 1,000 rpm

TT

TT: Turbine Torque 189 Nm or more
NT 250 rpm or more
NC 250 rpm or more
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NO

250 rpm or more

TYPICAL MALFUNCTION THRESHOLDS

[ON malfunction]

Detection condition: Total accumulated time of ON malfunctions (a), (b), (c), (d) and (e) is 0.5 second or more

ON malfunction (A):

TYPICAL MALFUNCTION THRESHOLDS

INT - NC x 1st gear ratio

100 rpm or more at Intermediate shaft speed 1,000 rpm

NC - NO x Low gear ratio

300 rpm or more at Output speed 1,000 rpm

Duration

1 sec. or more

Shift Solenoid valve SL1 Performance

Not performance malfunction

ON malfunction (B):

TYPICAL MALFUNCTION THRESHOLDS

NT - NC x 2nd gear ratio

100 rpm or more at Intermediate shaft speed 1,000 rpm

INC - NO x Low gear ratio

300 rpm or more at Output speed 1,000 rpm

Duration

1 sec. or more

Shift Solenoid valve SL.1 Performance

Not performance malfunction

ON malfunction (C):

TYPICAL MALFUNCTION THRESHOLDS

INT - NC x 3rd gear ratio

100 rpm or more at Intermediate shaft speed 1,000 rpm

NC - NO x Low gear ratio

300 rpm or more at Output speed 1,000 rpm

Duration

1 sec. or more

Shift Solenoid valve SL1 Performance

Not performance malfunction

ON malfunction (D):

TYPICAL MALFUNCTION THRESHOLDS

NT - NC x 4th gear ratio

100 rpm or more at Intermediate shaft speed 1,000 rpm

INC - NO x Low gear ratio

300 rpm or more at Output speed 1,000 rpm

Duration

1 sec. or more

Shift Solenoid valve SL.1 Performance

Not performance malfunction

ON malfunction (E):

TYPICAL MALFUNCTION THRESHOLDS

INT - NC x 4th gear ratio

100 rpm or more at Intermediate shaft speed 1,000 rpm
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NC - NO x High gear ratio

300 rpm or more at Output speed 1,000 rpm

Duration

1 sec. or more

Shift Solenoid valve SL1 Performance

Not performance malfunction

INSPECTION PROCEDURE

1. CHECK OTHER DTCS OUT PUT (IN ADDITION TO DTC P2714)

a. Connect the OBD II scan tool or intelligent tester together with the CAN VIM (controller area
network vehicle interface module) to the DLC3.

b. Turn the ignition switch to the ON position and turn the OBD II scan tool or the intelligent tester

main switch ON.

c. When you use intelligent tester:

Select the item "DIAGNOSIS / ENHANCED OBD I/ DTC INFO / CURRENT CODES"

d. Read the DTCs using the OBD II scan tool or the intelligent tester.

Result

RESULT REFERENCE

Result

Proceed to

P2714

A

P2714 and other DTCs

B

HINT:

If any other codes besides "P2714" are output, perform the troubleshooting for those DTCs first.

B: Go to DTC CHART

A: Go to next step

2. INSPECT SHIFT SOLENOID VALVE SLT

a. Remove the shift solenoid valve SLT.
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Shift Solenoid Valve SLT:

1 2

P GOITETERZ

Fig. 76: Measuring Resistance Between Shift Solenoid Valve SLT Terminals

b. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection(Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms

c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SLT
OK: Go to next step
3. INSPECT TRANSMISSION VALVE BODY ASSEMBLY
OK:

There are no foreign objects on each valve.

miércoles, 8 de febrero de 2023 08:20:09 p. m. Page 148 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

NG: REPAIR OR REPLACE TRANSMISSION VALVE BODY ASSEMBLY
OK: Go to next step
4. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
OK:
The torque converter clutch operates normally.
NG: REPLACE TORQUE CONVERTER CLUTCH ASSEMBLY
OK: REPAIR OR REPLACE AUTOMATIC TRANSAXLE ASSEMBLY

DTC P2716 PRESSURE CONTROL SOLENOID "D" ELECTRICAL (SHIFT SOLENOID VALVE
SLT)

DESCRIPTION

The linear solenoid valve (SLT) controls the transmission line pressure for smooth transmission operation based
on signals from the throttle position sensor and the vehicle speed sensor. The ECM adjusts the duty cycle of the

SLT solenoid valve to control hydraulic line pressure coming from the primary regulator valve. Appropriate line
pressure assures smooth shifting with varying engine outputs.

(*): Duty Ratio

The duty ratio is the ratio of the period of continuity in one cycle.

For example, if A is the period of continuity in one cycle, and B is the period of non-continuity, then Duty Ratio
=A/ (A +B)x 100 (%)

DTC DETECTION CONDITION AND TROUBLE AREA

];I];C DTC Detection Condition Trouble Area
e Open or short in shift
Open or short is detected in shift solenoid valve SLT circuit solenoid valve SLT circuit
P2716 . - . . . ) }
for 1 second or more while driving (1-trip detecting logic). e Shift solenoid valve SLT
¢ ECM
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Line Pressure

Control Prassure

! A
Current Flow to Solencid

A
ON
B
OFF
=i
1 eycle

CAaXsEM

Fig. 77: Duty Ratio Cycle And Line Pressure Graph

MONITOR DESCRIPTION

When an open or short in the linear solenoid valve (SLT) circuit is detected, the ECM interprets this as a fault.
The ECM will turn on the MIL and store the DTC.

MONITOR STRATEGY
MONITOR STRATEGY
Related DTCs P2716: Shift solenoid valve SLT/Range check
Required sensors/Components Shift solenoid valve SLT
Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever this DTC is not present.

None
Solenoid current cut status Not cut
Battery voltage 11 V or more
Ignition switch ON
Starter OFF

CPU commanded duty ratio to SLT 19% or more
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TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
Solenoid status from IC Fail (Open or short)

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
Shift solenoid valve SLT Resistance: 5.0 to 5.6 ohms at 20°C (68°F)

WIRING DIAGRAM

E1 Electronically Controlled Transmission Solenoid

I @ SLT+ |2

ST }? SE—

C GO 7TIES

Fig. 78: Shift Solenoid Valve SLT - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (SLT)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection |Specified Condition 20°C (68°F)
2 (SLT+) - 8 (SLT-) 5.0 to 5.6 ohms

c. Measure the resistance according to the value (s) in the table below.
Standard resistance (Check for short)

RESISTANCE SPECIFICATION
Tester Connection |Specified Condition
2 (SLT+) - Body ground| 10 kohms or higher
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|8 (SLT-) - Body ground ?

NG: Go to step 3
Transmission Wire Side:

(Connector Front View):

SLT-

CTaFGaE!D

Fig. 79: Identifying Transmission Wire Connector Terminals (SLT)

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector to the transaxle.
b. Disconnect the ECM connector.

OO
B e
Ref==ul (<

@-‘-@

18081 2E0T

Fig. 80: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)|
E10-13 (SLT+) - E10-12 (SLT-) 5.0 to 5.6 ohms
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d. Measure the resistance according to the value (s) in the table below.
Standard resistance (Check for short)

RESISTANCE SPECIFICATION

Tester Connection Specified Condition
E10-13 (SLT+) - Body ground .
E10-12 (SLT-) - Body ground| | Kohms or higher

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM

3. INSPECT SHIFT SOLENOID VALVE SLT
a. Remove the shift solenoid valve (SLT).

Shift Solenoid Valve SLT:

1 2

B

Fig. 81: Measuring Resistance Between Shift Solenoid Valve SLT Terminals

SEeOaTEAZ

b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20°C (68°F)
1-2 5.0 to 5.6 ohms
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c. Connect the positive (+) lead with a 21 W bulb to terminal 2 and the negative (-) lead to terminal 1
of the solenoid valve connector, then check the movement of the valve.

OK:
The solenoid makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE SLT
OK: REPAIR OR REPLACE TRANSMISSION WIRE
DTC P2769 TORQUE CONVERTER CLUTCH SOLENOID CIRCUIT LOW (SHIFT SOLENOID
VALVE DSL); DTC P2770 TORQUE CONVERTER CLUTCH SOLENOID CIRCUIT HIGH (SHIFT
SOLENOID VALVE DSL)

DESCRIPTION

The shift solenoid valve DSL is turned "ON" and "OFF" by signals from the ECM in order to control the
hydraulic pressure operation, the lock-up relay valve, which then controls operation of the lock-up clutch.

DTC DETECTION CONDITION AND TROUBLE AREA

DTC
No.

DTC Detection Condition Trouble Area

e Short in shift solenoid

. . .. valve DSL circuit
ECM detects short in solenoid valve DSL circuit (0.1 sec.) when

P2769 solenoid valve DSL is operated (2-trip detection logic)

¢ Shift solenoid valve
DSL

e ECM

e Open in shift solenoid
valve DSL circuit

ECM detects open in solenoid valve DSL circuit (0.1 sec.) when

P2770 solenoid valve DSL is not operated (2-trip detection logic)

o Shift solenoid valve
DSL

o ECM

MONITOR DESCRIPTION

Torque converter lock-up is controlled by the ECM based on engine rpm, engine load, engine temperature,
vehicle speed, transmission temperature, and shift range selection. The ECM determines the lock-up status of
the torque converter by comparing the engine rpm (NE) to the input turbine rpm (NT). The ECM calculates the
actual transmission gear by comparing input turbine rpm (NT) to counter gear rpm (NC). When conditions are
appropriate, the ECM requests "lock-up" by applying control voltage to the shift solenoid DSL. When the DSL
is opened, it applies pressure to the lock-up relay valve and locks the torque converter clutch. If the ECM
detects an open or short in the DSL solenoid circuit, the ECM interprets this as a fault in the DSL solenoid or
circuit. The ECM will turn on the MIL and store the DTC.
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MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P2769: Shift solenoid valve DSL/Range check (Low resistance)
P2770: Shift solenoid valve DSL/Range check (High resistance)

Required sensors/Components [Shift solenoid valve DSL

Frequency of operation Continuous
Duration 0.064 sec. or more
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS
P2769: Range check (Low resistance):

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Shift solenoid valve DSL ON
Solenoid current cut status Not cut
Battery voltage 8 V or more
Ignition switch ON
Starter OFF
P2770: Range check (High resistance):

TYPICAL ENABLING CONDITIONS

The monitor will run whenever this DTC is not present. None
Shift solenoid valve DSL ON
Battery voltage 8 V or more
Ignition switch ON
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS
P2769: Range check (Low resistance):

TYPICAL MALFUNCTION THRESHOLDS

Shift solenoid valve DSL resistance

& ohms or less

P2770: Range check (High resistance):

TYPICAL MALFUNCTION THRESHOLDS

[Shift solenoid valve DSL resistance

100 kohms or more
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COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

Shift solenoid valve DSL Resistance: 11 to 13 ohms at 20°C (68°F)
WIRING DIAGRAM
E1 Electronically Controlled Transmission Solenoid ECM
Y
+8
11 |osL
[ oy CPU
|
[ GUETIASER

Fig. 82: Shift Solenoid Valve DSL - Wiring Diagram

INSPECTION PROCEDURE

1. INSPECT TRANSMISSION WIRE (DSL)
a. Disconnect the transmission wire connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection [Specified Condition 20°C (68°F)
10 (DSL) - Body ground 11 to 13 ohms

NG: Go to step 3
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Transmission Wire Side:

(Connector Front View):

SIE: =]

Fig. 83: Identifying Transmission Wire Connector Terminals (DSL)

OK: Go to next step

2. CHECK HARNESS AND CONNECTOR (TRANSMISSION WIRE - ECM)
a. Connect the transmission wire connector.
b. Disconnect the ECM connector.

JOIIDIOION
B e

|: ¢ _K\%\uf xw \QP;- #—
ECH

DSL
Y Y GBS SENS

Fig. 84: Disconnecting ECM Connector

c. Measure the resistance according to the value (s) in the table below.
Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
E10-11 (DSL) - Body ground 11 to 13 ohms

NG: REPAIR OR REPLACE HARNESS OR CONNECTOR

OK: REPLACE ECM
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3. INSPECT SHIFT SOLENOID VALVE DSL
a. Remove the shift solenoid valve DSL.
b. Measure the resistance according to the value (s) in the table below.

Shift Solenoid Valve DSL:

CHIEnEDS

Fig. 85: Measuring Resistance Between Shift Solenoid Valve DSL Terminals And Solenoid
Body

Standard resistance

RESISTANCE SPECIFICATION
Tester Connection Specified Condition 20°C (68°F)
Solenoid Connector (DSL) - Solenoid Body (DSL) 11 to 13 ohms

c. Connect the positive (+) lead to the terminal of the solenoid connector, and the negative (-) lead to
the solenoid body.

OK:
The solenoid valve makes an operating sound.
NG: REPLACE SHIFT SOLENOID VALVE DSL

OK: REPAIR OR REPLACE TRANSMISSION WIRE
AUTOMATIC TRANSAXLE FLUID

ON-VEHICLE INSPECTION

1. CHECK FLUID LEVEL
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HINT:

Drive the vehicle so that the engine and transaxle are at normal operating temperature.
Fluid temperature:

70 to 80°C (158 to 176°F)

a. Park the vehicle on a level surface and set the parking brake.

b. With the engine idling and the brake pedal depressed, move the shift lever to all positions from P to
L and return to the P position.

c. Take out the dipstick and wipe it clean.
d. Put the dipstick back all the way.
e. Take out the dipstick again and check that the fluid level is within the HOT range.

If the fluid level is below the HOT range, add new fluid and recheck the fluid level.

If the fluid level exceeds the HOT range, drain the fluid once, add the proper amount of new fluid
and recheck the fluid level.

If there are leaks, it is necessary to repair or replace O-rings, FIPGs, oil seals, plugs and/or other
parts.

Ok if in the HOT range

Add if below the
HOT range

DM HDEES

Fig. 86: Identifying Fluid Level On Dipstick

PARK / NEUTRAL POSITION SWITCH

COMPONENTS
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@ LOCK PLATE

TRANSMISSION CON-
TROL CABLE ASSEMBLY

PARK/NEUTRAL POSITION
SWITCH ASSEMBLY

13 (133, 10)

CONTROL SHAFT LEVER

13 (133, 10)

@ Mon-reusable part

[N'm (kgf*cm, R."Ibf) | : Specified torque

<] ClzED

Fig. 87: Identifying Park/Neutral Position Switch Components With Torque Specifications

REMOVAL

1. REMOVE BATTERY
2. REMOVE AIR CLEANER ASSEMBLY

HINT:
(See REMOVAL )

3. SEPARATE TRANSMISSION CONTROL CABLE ASSEMBLY
a. Remove the nut from the control shaft lever.
b. Disconnect the control cable from the control shaft lever.

miércoles, 8 de febrero de 2023 08:20:09 p. m. Page 160 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

T

Fig. 88: Locating Control Shaft Lever Nut

c. Remove the clip and disconnect the control cable from the control cable bracket.

NOTE: Do not hold the resin guide pipe.

Fig. 89: Locating Control Cable Clip

4. REMOVE PARK/NEUTRAL POSITION SWITCH ASSEMBLY
a. Disconnect the park/neutral position switch connector.

Fig. 90: Locating Park/Neutral Position Switch Connector

b. Remove the nut, washer and control shaft lever.
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Cosea5l

Fig. 91: Locating Control Shaft Lever Nut

c. Using a screwdriver, pry up the lock plate.

Fig. 92: Prying Up Lock Plate

d. Remove the lock nut and the lock plate.

T 5483

Fig. 93: Locating Lock Plate Nut

e. Remove the 2 bolts and pull out the park/neutral position switch.
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Fig. 94: Locating Park/Neutral Position Switch Bolts

INSPECTION

1. INSPECT PARK/NEUTRAL POSITION SWITCH ASSEMBLY OPERATION
a. Apply the parking brake and turn the ignition switch to the ON position.

b. Depress the brake pedal and check that the engine starts only when the shift lever is in the N or P
position and the engine does not start when the shift lever is in other positions.

c. Check that the back up light comes on and the reverse warning buzzer sounds only when the shift
lever is in the R position and the light and buzzer do not operate when the shift lever is in other
positions.

d. Ifa failure is found, check the park/neutral position switch for continuity.
2. INSPECT PARK/NEUTRAL POSITION SWITCH ASSEMBLY

a. Jack up the vehicle.

b. Disconnect the park/neutral position switch connector.

c. Measure the resistance according to the value (s) in the table below when the shift lever is moved to
each position.

Resistance

RESISTANCE SPECIFICATION

Shift Position |Tester Connection|Specified Condition
P Below 1 ohms
Except P 2-6and4-3 10 kohms or higher
R 1 Below 1 ohms
Except R 10 kohms or higher
N Below 1 ohms
Except N 2-9and 4-3 10 kohms or higher
D and 4 )7 Below 1 ohms
Except D and 4 10 kohms or higher
3 )3 Below 1
Except 3 10 kohms or higher
2and L ).% Below 1 ohms
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|Except 2and L 10 kohms or higher

Switch Side:

{Connector Front View):

C1IE340E1D

Fig. 95: Identifying Park/Neutral Position Switch Connector Terminals

ADJUSTMENT

1. ADJUST PARK/NEUTRAL POSITION SWITCH ASSEMBLY
a. Loosen the 2 bolts of the park/neutral position switch and move the shift lever to the N position.
b. Align the groove with the neutral basic line.
c. Hold the switch in position and tighten the 2 bolts.

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)

d. After adjustment, perform the inspection described in park/neutral position switch assembly
operation.

Neutral
Basic Line

Cras 3 Ei

Fig. 96: Identifying Park/Neutral Position Switch Groove And Neutral Basic Line

INSTALLATION

1. INSTALL PARK/NEUTRAL POSITION SWITCH ASSEMBLY
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a. Install the park/neutral position switch to the manual valve shaft.
b. Temporarily install the 2 bolts.

T [T

Fig. 97: Locating Park/Neutral Position Switch Bolts

c. Place a new lock plate and tighten the nut.
Torque: 6.9 N*m (70 kgf*cm, 61 in.*1bf)

d. Temporarily install the control shaft lever.

T GO2SAES

Fig. 98: Locating Lock Plate Nut

e. Turn the lever counterclockwise until it stops, then turn it clockwise 2 notches.
f. Remove the control shaft lever.

COEF4ES
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Fig. 99: Turning Lever Counterclockwise

Align the groove with the neutral basic line.
h. Hold the switch in position and tighten the 2 bolts.

0a

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)

Meutral

Groove Basic Lina

T COEMBIEY

Fig. 100: Identifving Park/Neutral Position Switch Groove And Neutral Basic Line

1. Using a screwdriver, bend the tabs of the lock plate.

Fig. 101: Bending Tabs Of Lock Plate

j- Install the control shaft lever, washer and the nut.

Torque: 13 N*m (130 kgf*cm, 9 ft.*Ibf)

TS
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Fig. 102: Locating Control Shaft Lever Nut

k. Connect the park/neutral position switch connector.

Lo i B

Fig. 103: Locating Park/Neutral Position Switch Connector

2. CONNECT TRANSMISSION CONTROL CABLE ASSEMBLY
a. Connect the control cable to the control shaft lever with the nut.

Torque: 13 N*m (133 kgf*cm, 10 ft.*1bf)

Fig. 104: Locating Control Shaft Lever Nut

b. Install the control cable with a new clip to the bracket.

'DO2sNE

Fig. 105: Locating Control Cable Clip

3. ADJUST PARK/NEUTRAL POSITION SWITCH ASSEMBLY (See ADJUSTMENT)
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4. INSPECT PARK/NEUTRAL POSITION SWITCH ASSEMBLY OPERATION (See
INSPECTION)

5. INSPECT SHIFT LEVER POSITION (See ADJUSTMENT)
6. ADJUST SHIFT LEVER POSITION (See ADJUSTMENT)
7. INSTALL AIR CLEANER ASSEMBLY

HINT:

(See INSTALLATION )

8. INSTALL BATTERY

TRANSMISSION WIRE

COMPONENTS
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5.4 (55, 45 In."Ibf

TRANSMISSION WIRE

TEMPERATURE SENSOR

&5— LOCK PLATE

! —
. Wi T RN
TRANSMISSION OIL LEVEL A H‘_‘E{«f{-‘b_;:’wf -l
GAUGE SUB-ASSEMBLY e fo |k~\{; 2
RN T

AUTOMATIC TRANSAXLE
OIL PAN SUB-ASSEMBLY

® CASKET

4= Apply ATF <48 Precoated part
@ Non-reusable part N*m (kgf*cm, ft.*Ibf) |: Specified torque
P C1TP00aE0s

Fig. 106: Identifving Transmission Wire Components With Torque Specifications

REMOVAL

1. DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL
2. REMOVE ENGINE UNDER COVER NO.1
3. DRAIN AUTOMATIC TRANSAXLE FLUID

a. Remove the drain plug and gasket, and drain the ATF.

b. Install a new gasket and the drain plug.
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Torque: 49 N*m (500 kgf*cm, 36 ft.*1bf)

4. REMOVE AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY

a. Remove the 18 bolts, oil pan and gasket.

NOTE:

Some fluid will remain in the oil pan. Carefully remove the oil pan so

that fluid remaining in the pan does not spill out.

Ca1526

Fig. 107: Locating Oil Pan Assembly Bolts

b. Remove the 2 magnets from the oil pan.

(R R ]

Fig. 108: Identifving Magnets

c. Examine particles in the pan.

1. Collect any steel chips using the removed magnets. Look carefully at the chips and particles
in the pan and on the magnets to see the type of wear which might be found in the transaxle.

Result:
Steel (magnetic):
Wear of the bearing, gear or plate

Brass (non-magnetic):
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Wear of the bearing

ATOEAES

Fig. 109: Collecting Steel Chips Using Magnet

5. DISCONNECT TRANSMISSION WIRE
a. Disconnect the 7 shift solenoid valve connectors.
b. Remove the bolt and lock plate, and disconnect the ATF temperature sensor.

Lock Flate
T

COMaITEM

Fig. 110: Locating Shift Solenoid Valve Connectors

6. REMOVE TRANSMISSION WIRE
a. Disconnect the transmission wire connector.
b. Remove the bolt and transmission wire.
c. Remove the O-ring from the transmission wire.

¥

Bt |
F%M i}

Fig. 111: Locating Transmission Wire Bolt
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INSTALLATION

1. INSTALL TRANSMISSION WIRE
a. Coat the O-ring of the transmission wire connector with ATF and install it.

T [HOOBET

Fig. 112: Locating O-Ring Of Transmission Wire Connector

b. Install the transmission wire with the bolt.

Torque: 5.4 N*m (55 kgf*cm, 48 ft.*1bf)

=

Fig. 113: Locating Transmission Wire Bolt

2. CONNECT TRANSMISSION WIRE
a. Coat the O-ring of the ATF temperature sensor with ATF.
b. Install the ATF temperature sensor with the lock plate and bolt.

Torque: 6.6 N*m (67 kgf*cm, 58 ft.*1bf)

c. Connect the 7 shift solenoid valve connectors.
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Temperature <&
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Fig. 114: Locating Shift Solenoid Valve Connectors

3. INSTALL AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY

a. Install the 2 magnets in the oil pan.
b. Apply seal packing to the 18 bolts.

Seal packing:

THREE BOND 2430 or equivalent

Oa3085%

Fig. 115: Identifving Magnets

c. Using a new gasket, install the oil pan to the transaxle case with the 18 bolts.

AL
. iy
—

|

COE1g26

Fig. 116: Locating Oil Pan Assembly Bolts

Torque: 7.8 N*m (80 kgf*cm, 69 in.*1bf)
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NOTE: Apply seal packing to the bolts and tighten them within 10 minutes of
application.

CONNECT CABLE TO NEGATIVE BATTERY TERMINAL

ADD AUTOMATIC TRANSAXLE FLUID

INSPECT AUTOMATIC TRANSAXLE FLUID (See AUTOMATIC TRANSAXLE FLUID)
INSTALL ENGINE UNDER COVER NO.1

RESET MEMORY

© N » ok

HINT:

(See INITTALIZATION)

VALVE BODY ASSEMBLY

COMPONENTS
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AUTOMATIC TRANSAXLE ASSEMBLY

TRANSMISSION WIRE

TRANSMISSION VALVE
BODY ASSEMBELY

TRANSMISSION OIL LEVEL
GAUGE SUB-ASSEMBLY

VALVE BODY OIL
STRAINER ASSEMBLY

L S

@ GASKET AUTOMATIC TRANSAXLE

OlL PAN SUB-ASSEMBLY

= Apply ATF
<m Precoated part

@® Non-reusable part N*m (kgf*cm, ft.*Ibf) |: Specified torque

=] CINSERIEDD

Fig. 117: Identifving Valve Body Assembly Components With Torque Specifications (1 Of 2)
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SHIFT SOLENQID

VALVE SL2
SHIFT SOLENOID VALVE sS4

I " iﬁl!. Si ]
SHIFT SOLENOID VALVE SR

LINE PRESSURE CONTROL
SOLENOID ASSEMBLY

w
-
N,
~
B
™ ,
B
. n,
~

s
:
gﬁﬁ :

s
., A,

~ [(igiie,8 .

SHIFT SOLENOID
VALVE SL3

SHIFT SOLENOID
VALVE DSL

SHIFT SOLENOID
VALVE SL1

[N*m (kgf"cm, ft.*Ibf) |: Specified torque

N CresTIRe

Fig. 118: Identifving Valve Body Assembly Components With Torque Specifications (2 Of 2)

REMOVAL

REMOVE ENGINE UNDER COVER NO.1

DISCONNECT CABLE FROM NEGATIVE BATTERY TERMINAL
DRAIN AUTOMATIC TRANSAXLE FLUID (See REMOVAL)
REMOVE AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY

b=
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a. Remove the 18 bolts, oil pan and gasket.

NOTE: Some fluid will remain in the oil pan. Carefully remove the oil pan so

that the fluid remaining in the pan does not spill out.

CIEEas

Fig. 119: Locating Oil Pan Assembly Bolts

b. Remove the 2 magnets from the oil pan.

Doamegs

Fig. 120: Identifving Magnets

c. Examine particles in the pan.

1.

Collect any steel chips using the removed magnets. Look carefully at the chips and particles
in the pan and on the magnets to see the type of wear which might be found in the transaxle.

Result:

Steel (magnetic):

Wear of the bearing, gear or plate
Brass (non-magnetic):

Wear of the bearing
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AT

Fig. 121: Collecting Steel Chips Using Magnet

5. DISCONNECT TRANSMISSION WIRE
a. Disconnect the 7 shift solenoid valve connectors.
b. Remove the bolt and lock plate, and disconnect the ATF temperature sensor.

G
Temperature 4
Sensor

Fig. 122: Locating Shift Solenoid Valve Connectors

6. REMOVE VALVE BODY OIL STRAINER ASSEMBLY
a. Remove the 3 bolts and oil strainer.

NOTE: Be careful when removing the oil strainer as fluid will come out.

Fig. 123: Locating Oil Strainer Bolts

b. Remove the O-ring from the valve body oil strainer assembly.
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(=i )

Fig. 124: Locating Valve Body Qil Strainer O-Ring

7. REMOVE TRANSMISSION VALVE BODY ASSEMBLY

a. Support the valve body assembly and remove the 17 bolts and the transmission valve body
assembly.

_EL_J m—-
?lw'

Fig. 125: Locating Valve Body Assembly Bolts

b. Remove the check ball body and the spring.

COB0 T

Fig. 126: Identifving Check Ball Body And Spring

c. Remove the bolt and lock plate from the valve body assembly.
d. Remove the shift solenoid valve SL3 and SLT from the valve body assembly.

miércoles, 8 de febrero de 2023 08:20:09 p. m. Page 179 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

M "’JI;? CoaF iz

Fig. 127: Identifving Lock Plate Bolt

e. Remove the bolt and shift solenoid valve S4 from the valve body assembly.

Fig. 128: Locating Shift Solenoid Valve S4 Bolt

f. Remove the shift solenoid valve SR from the valve body assembly.

M DR

Fig. 129: Identifving Shift Solenoid Valve SR

g. Remove the bolt and shift solenoid valve DSL from the valve body assembly.
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' Doppda

Fig. 130: Locating Shift Solenoid Valve DSL Bolt

h. Remove the bolt and shift solenoid valve SL.2 from the valve body assembly.

Gy

Fig. 131: Identifving Shift Solenoid Valve SL2 Bolt

i. Remove the bolt and shift solenoid valve SL1 from the valve body assembly.

Capn s

Fig. 132: Identifving Shift Solenoid Valve SL1 Bolt

INSTALLATION

1. INSTALL TRANSMISSION VALVE BODY ASSEMBLY
a. Install the shift solenoid valve SL.1 to the valve body assembly with the bolt.

Torque: 6.6 N*m (67 kgf*cm, 58 in.*1bf)
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CoE

Fig. 133: Identifving Shift Solenoid Valve SL1 Bolt

b. Install the shift solenoid valve SL2 to the valve body assembly with the bolt.

Torque: 11 N*m (110 kgf*cm, 8 ft.*1bf)

Coan11y

Fig. 134: Identifving Shift Solenoid Valve SL2 Bolt

c. Install the shift solenoid valve DSL to the valve body assembly with the bolt.

Torque: 11 N*m (110 kgf*cm, 8 ft.*1bf)

ill""ﬂl .s'"fl‘*—?}-' =
ey | I:I_l%
R W] | L ,f’.'fr.:ﬂ;
— )
=T —
o ||' ! Darsass

Fig. 135: Locating Shift Solenoid Valve DSL Bolt

d. Install the shift solenoid valve SR to the valve body assembly.

miércoles, 8 de febrero de 2023 08:20:09 p. m. Page 182 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

Fig. 136: Identifving Shift Solenoid Valve SR

e. Install the shift solenoid valve S4 to the valve body assembly with the bolt.

Torque: 11 N*m (110 kgf*cm, 8 ft.*1bf)

Fig. 137: Locating Shift Solenoid Valve S4 Bolt

f. Install the shift solenoid valve SL3 and SLT to the valve body assembly.
g. Install the lock plate to the valve body assembly with the bolt.

Torque: 6.6 N*m (67 kgf*cm, 58 in.*1bf)

coeadia

Fig. 138: Identifving Lock Plate Bolt

h. Install the spring and check ball body.
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==

COET

Fig. 139: Identifving Check Ball Body And Spring

1. Align the groove of the manual valve with the pin of the lever.
j. Install the 17 bolts.

Torque: 11 N*m (110 kgf*cm, 8 ft.*Ibf)

NOTE: ¢ Push the valve body against the accumulator piston springs
and check ball body to install the valve body.

o First, temporarily tighten the bolts marked with (1) in the
illustration because they are positioning bolts.

Bolt length:

Bolt A:

41 mm (1.614 in.)
Bolt B:

57 mm (2.244 in.)
Bolt C:

25 mm (0.984 in.)
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Fig. 140: Locating Transmission Valve Body Assembly Bolts

2. INSTALL VALVE BODY OIL STRAINER ASSEMBLY
a. Coat a new O-ring with ATF.
b. Install the O-ring to the oil strainer.

Cgga

Fig. 141: Locating Valve Body Oil Strainer O-Ring

c. Install the oil strainer with the 3 bolts.

Torque: 11 N*m (110 kgf*cm, 8 ft.*Ibf)

G193

Fig. 142: Locating Oil Strainer Bolts

3. INSTALL TRANSMISSION WIRE
a. Coat the O-ring with ATF.
b. Install the ATF temperature sensor with the lock plate and bolt.

Torque: 6.6 N*m (67 kgf*cm, 58 in.*1bf)

c. Connect the 7 shift solenoid valve connectors.
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Lock Plate _ _

=
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Fig. 143: Locating Shift Solenoid Valve Connectors

4. INSTALL AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY
a. Install the 2 magnets in the oil pan.
b. Apply seal packing or equivalent to the 18 bolts.

Seal packing:

THREE BOND 2430 or equivalent

Fig. 144: Identifving Magnets

c. Install the oil pan and new gasket with the 18 bolts to the transaxle case.

Fig. 145: Locating Oil Pan Assembly Bolts

Torque: 7.8 N*m (80 kgf*cm, 69 in.*1bf)
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NOTE: Tighten the bolts within 10 minutes of sealant application.

5. CONNECT CABLE TO NEGATIVE BATTERY TERMINAL
6. ADD AUTOMATIC TRANSAXLE FLUID

7. CHECK FLUID LEVEL IN AUTOMATIC TRANSAXLE (See AUTOMATIC TRANSAXLE
FLUID)

8. INSTALL ENGINE UNDER COVER NO.1
9. RESET MEMORY

HINT:

(See INITIALIZATION)

SHIFT LOCK SYSTEM

ON-VEHICLE INSPECTION

1. CHECK SHIFT LOCK OPERATION

a.

b
C.
d

Move the shift lever to the P position.

. Turn the ignition switch to the LOCK position.

Check that the shift lever cannot be moved to any position other than P.

. Turn the ignition switch to the on position, depress the brake pedal and check that the shift lever

can be moved to another position. If operation can not be done as specified, inspect the shift lock
control unit.

2. CHECK SHIFT LOCK RELEASE BUTTON OPERATION

a.
b.

Using a small screwdriver, remove the shift lock release cover.

When operating the shift lever with the shift lock release button pressed, check that the lever can be
moved to any position other than P.

If operation can not be done as specified, check the shift lever assembly installation condition.

3. CHECK KEY INTERLOCK OPERATION

o o

Turn the ignition switch to the ON position.
Depress the brake pedal and move the shift lever to any position other than P.
Check that the ignition key cannot be turned to the LOCK position.

Move the shift lever to the P position, turn the ignition key to the LOCK position and check that the
ignition key can be removed.

If operation cannot be done as specified, inspect the shift lock control unit.

4. INSPECT SHIFT LOCK CONTROL UNIT ASSEMBLY

a.

Measure the voltage according to the value (s) in the table below.
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HINT:

Do not disconnect the shift lock control unit assembly connector.

ACC

KLS+ E TR
T CISERERE 11

Fig. 146: Identifving Shift L.ock Control Unit Assembly Connector Terminals

Voltage
VOLTAGE SPECIFICATION
Terminal Measuring Condition Vo(l\t]z;ge
6 (ACC) - 8 (E) {Ignition switch ACC 10 to 14
6 (ACC)- 8 (E) |Ignition switch OFF Below 1
7 (STP)-8 (E) |Depress brake pedal 10 to 14
7 (STP)-8 (E) |Release brake pedal Below 1
1. Ignition switch ACC and shift lever P position Below 1
elow
12 (KLS+) -8 | 2. Ignition switch ACC and shift lever except P position 751011
(E) 3. Ignition switch ACC and shift lever except P position (After 6t09
approx. 1 second)
1 (IG)-8 (E) |Ignition switch ON 10 to 14
1 (IG) - 8 (E) |Ignition switch OFF Below 1

b. Measure the resistance according to the value (s) in the table below.
HINT:
Do not disconnect the shift lock control unit assembly connector.

If operation cannot be done as specified, replace the shift lever assembly.

miércoles, 8 de febrero de 2023 08:20:10 p. m. Page 188 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

T COGERIIET2

Fig. 147: Identifving Shift L.ock Control Unit Assembly Connector Terminals

Resistance

RESISTANCE SPECIFICATION
Terminal Measuring Condition|Specified Value
8 (E) - Body ground|Always Below 1 ohms

5. INSPECT KEY INTER LOCK SOLENOID
a. Disconnect the solenoid connector.

b. Connect KLS+ (4) terminal to the batteries' positive (+) terminal and KLS (3) terminal to the
battery negative (-) terminal, and apply about 12V between KLS+ - KLS- terminals.

c. Check that operation noise can be heard from the solenoid.

If the solenoid does not operate, replace the solenoid.

KLS+ u KLH-

DA SERED2

Fig. 148: Identifving Key Inter Lock Solenoid Connector Terminals

6. INSPECT SHIFT LOCK SOLENOID
a. Disconnect the solenoid connector.

b. Connect SSL+ (2) terminal to the batteries' positive (+) terminal, and SLS- (1) terminal to the
battery negative (-) terminal, and apply about 12 V between SLL+-SLS- terminals.

c. Check that operation noise can be heard from the solenoid.

If the solenoid does not operate, replace the solenoid.
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Fig. 149: Identifving Shift Lock Solenoid Connector Terminals

SHIFT LEVER

COMPONENTS
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GLOVE COMPARTMENT DOOR ASSEMBLY

INSTRUMENT PANEL FINISH PANEL
SUB-ASSEMBLY LOWER LH

GLOVE COMPARTMENT DOOR
STOPPER SUB-ASSEMBLY

FLOOR CARPET COVER

INSTRUMENT CLUSTER FINISH PANEL CENTER RH

SUB-ASSEMBLY LOWER CENTER

FLOOR CARPET
COVER CENTER LH

COWL SIDE TRIM
BOARD RH

P
o
OWL SIDE TRIM
BOARD LH
FRONT DOOR SCUFF PLATE RH
. INSTRUMENT CLUSTER
€ FINISH PANEL CENTER NO.2

FRONT DOOR 5

CLUSTER FINISH.

PANEL CENTER SHIFT LEVER KNOB

NC.1 ' SUB-ASSEMBLY

INSTRUMENT CLUSTER FINISH PANEL
ASSEMBLY CENTER

SHIFT LEVER ASSEMBLY

POSITION INDICATOR
HOUSING ASSEMBLY

TRANSMISSION CONTROL CABLE ASSEMBLY

[N*m (kgf*em, ft.*Ibf)] : Specified torque

P CABIOSEDS

Fig. 150: Identifving Shift L.ever Components With Torque Specification (1 Of 2)
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SHIFT LEVER SLIDE COVER GUIDE

FOSITION INDICATOR SLIDE COVER

FPOSITION INDICATOR SLIDE COVER

SHIFT LOCK CONTROL UNIT ASSEMBLY

POSITION INDICATOR LIGHT BULE

INDICATOR LIGHT WIRE SUB-ASSEMBLY

P CHUZITER

Fig. 151: Identifving Shift Lever Components (2 Of 2)

REMOVAL

1. DISCONNECT BATTERY NEGATIVE TERMINAL
2. REMOVE FRONT DOOR SCUFF PLATE LH

HINT:
(See REMOVAL )

3. REMOVE FRONT DOOR SCUFF PLATE RH
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HINT:
(See REMOVAL )

4. REMOVE COWL SIDE TRIM BOARD LH
HINT:
(See REMOVAL )

5. REMOVE COWL SIDE TRIM BOARD RH
HINT:
(See REMOVAL )

6. REMOVE INSTRUMENT PANEL FINISH PANEL SUB-ASSEMBLY LOWER LH
HINT:
(See REMOVAL )

7. REMOVE GLOVE COMPARTMENT DOOR STOPPER SUB-ASSEMBLY
HINT:
(See REMOVAL )

8. REMOVE GLOVE COMPARTMENT DOOR ASSEMBLY
HINT:
(See REMOVAL )

9. REMOVE FLOOR CARPET COVER CENTER LH
HINT:
(See REMOVAL )

10. REMOVE FLOOR CARPET COVER CENTER RH

HINT:
(See REMOVAL )

11. REMOVE INSTRUMENT CLUSTER FINISH PANEL CENTER NO.1
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HINT:
(See REMOVAL )
12. REMOVE INSTRUMENT CLUSTER FINISH PANEL CENTER NO.2
HINT:
(See REMOVAL )

13. REMOVE SHIFT LEVER KNOB SUB-ASSEMBLY
a. Remove the floor shift lever knob sub-assembly.

COeS3IEN]

Fig. 152: Locating Floor Shift Lever Knob Sub-Assembly

14. REMOVE POSITION INDICATOR HOUSING ASSEMBLY

a. Using a screwdriver, remove the position indicator housing assembly from the instrument cluster
finish panel assembly center.

! Front side of vehicle
| i

CLBEAMEEDN

Fig. 153: Removing Position Indicator Housing Assembly

15. REMOVE INSTRUMENT CLUSTER FINISH PANEL ASSEMBLY CENTER
HINT:

(See REMOVAL )
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16. REMOVE SHIFT LEVER CAP
a. Using a small screwdriver, remove the shift lever cap from the position indicator housing assembly.

c g

Fig. 154: Identifying Shift Lever Cap

17. REMOVE INSTRUMENT CLUSTER FINISH PANEL SUB-ASSEMBLY LOWER CENTER
HINT:
(See REMOVAL )

18. DISCONNECT TRANSMISSION CONTROL CABLE ASSEMBLY
a. Using a screwdriver, disconnect the cable end from the shift lever assembly.

b. Using a small screwdriver, disconnect the outer of transmission control cable assembly from the
shift lever assembly.

Front side of vehicle

Cable End

’:'7{?-‘/; i ﬁu\\‘\}'} j,r‘:
:|=I i I. ) i\ ."I .|I| 4
|- Smiall Screwdriver ,:’f' ,{;;/

_— -~

I ™
1 | l\}\ .
NNV
e Sy
‘ F—*!.ruuﬁﬂ ;
j i - - / [
= yi '
LI J _g:‘:" lﬁl_) _.-"' _l." |
Cable Outer
[ COBEM05ED4

Fig. 155: Disconnecting Outer Of Transmission Control Cable Assembly From Shift Lever
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Assembly

19. REMOVE SHIFT LEVER ASSEMBLY
a. Disconnect the 2 connectors.
b. Remove the 4 bolts and disconnect the shift lever assembly from the vehicle.

COBS30EEN

Fig. 156: Locating Shift Lever Assembly Bolts

DISASSEMBLY

1. REMOVE INDICATOR LIGHT WIRE SUB-ASSEMBLY
a. Remove the indicator light wire sub assembly from the position indicator light guide.
2. REMOVE POSITION INDICATOR LIGHT BULB
a. Remove the shift position indicator light bulb from the indicator light wire sub-assembly

C COMATEN

Fig. 157: Identifving Indicator Light Wire Sub Assembly

3. REMOVE POSITION INDICATOR SLIDE COVER
a. Remove the shift lever slide cover guide from the shift lever assembly.
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Left- Side-Face: f-|-1 "laﬁ
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O

Position Indmatr:-r Slide Cover
Cosnakn

Fig. 158: Identifving Shift Lever Slide Cover Guide And Position Indicator Slide Cover

b. Remove the position indicator slide cover from the shift lever assembly.

Puosition Indicator Slide Cover

]

Fig. 159: Identifving Position Indicator Slide Cover

4. REMOVE POSITION INDICATOR SLIDE COVER
a. Remove the position indicator slide cover No.2 from the position indicator slide cover.
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Position Indicator
Slide Cover No.2

c CAASBEN

Fig. 160: Removing Position Indicator Slide Cover No. 2
ADJUSTMENT

1. INSPECT SHIFT LEVER POSITION

a. When shifting from P to R position only with ignition switch ON and brake pedal, make sure that
the shifting lever moves smoothly and can be moderately operated.

b. When starting engine, make sure that the vehicle moves forward when shifting from N to D
position and moves rearward when shifting to R position.
2. ADJUST SHIFT LEVER POSITION

a. Loosen the nut on the control shaft lever.

-
Y

/ ]

r A
é:-"" 3 -

[ p—

il

-
tf W
Ao

DL2511E

Fig. 161: Locating Control Shaft Lever Nut

b. Push the control shaft fully downward.

c. Return the control shaft lever 2 notches to the N position
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Fig. 162: Returning Control Shaft Lever Notches To N Position

d. While pushing the control cable end up with the shift lever in the N position, install it to the control
shaft lever with the nut.

Torque: 13 N*m (132.6 kgf*cm, 9.5 ft.*1bf)

NOTE: o If the control cable end is excessively pushed up, the shift lever
can not be adjusted.

o When tightening the nut, confirm that the control cable is
properly stretched.

e. Start the engine and make sure that the vehicle moves forward when shifting the lever from the N
to D position and moves rearward when shifting it to the R position.

F e

Fig. 163: Installing Control Cable End To Control Shaft Lever

REASSEMBLY
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1. INSTALL POSITION INDICATOR SLIDE COVER
a. Install the position indicator slide cover No.2 to the position indicator slide cover.

Position Indicator
Slide Cover No.2
COEES PESD

[

Fig. 164: Installing Position Indicator Slide Cover No. 2

2. INSTALL POSITION INDICATOR SLIDE COVER
a. Install the position indicator slide cover to the shift lever assembly.
b. Install the shift lever slide cover guide to the shift lever assembly.
3. INSTALL POSITION INDICATOR LIGHT BULB
a. Install the shift position indicator light bulb to the indicator light wire sub-assembly.

Left- Side-Face: - -1—-| 'Lh

~A _
’gd/ /‘?I r//i;’ %
W““'H‘_:H. &

Right- slda-ram —

fll ! L':
Position Indicalor Siide Cover

Ch2aSED2

Fig. 165: Identifving Position Indicator Slide Cover And Shift Lever Slide Cover Guide

4. INSTALL INDICATOR LIGHT WIRE SUB-ASSEMBLY
a. Install the indicator light wire sub-assembly to the shift lever assembly.
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!
Indicator light Wire Sul::r{ass‘amt:-h_.nr

COMMTENZ

Fig. 166: Identifving Indicator Light Wire Sub-Assembly

INSTALLATION

1. INSTALL SHIFT LEVER ASSEMBLY
a. Install shift lever assembly to the vehicle with the 4 bolts.

Torque: 21 N*m (214 kgf*cm, 15 ft.*1bf)
NOTE: Into datum hole of shift lever into datum pin of instrument lower.

b. Connect the 2 connectors to the shift lever assembly.

Fig. 167: Locating Shift Lever Assembly Bolts

2. INSTALL TRANSMISSION CONTROL CABLE ASSEMBLY
a. Install the cable outer to the shift lever plate
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Cable End

Cable Outer

CoREx 2En

Fig. 168: Installing Cable Outer To Shift Lever Plate

b. When installing the transmission control cable assembly on the shift lever plate, place the
projection to the shift lever plate (Fig. 169). Confirm that the spring in the shift cable outer has
moved to the position (Fig. 169) shown in the illustration.

Confirm that the shift cable is installed on the shift lever plate properly.

NOTE:

o To prevent torsion of the inner cable, the projection on the eye
end should face rear.

e Push the cable end to the bottom of the pin.

FIG. 2 FIG. 3

Spring Spring

Projection

CaadS4XEQT

Fig. 169: Identifying Shift Cable Outer Spring Position

3. INSTALL INSTRUMENT CLUSTER FINISH PANEL SUB-ASSEMBLY LOWER CENTER

HINT:

(See INSTALLATION )
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4. INSTALL SHIFT LEVER CAP
a. Install the shift lever cap to the floor shift position indicator housing assembly.

C- LRI

Fig. 170: Identifying Shift Lever Cap

5. INSTALL POSITION INDICATOR HOUSING ASSEMBLY
a. install the position indicator housing assembly to the instrument cluster finish panel assembly

center.
% Front side of vehicle
- !

CEBEMSEDL:

Fig. 171: Identifving Position Indicator Housing Assembly

6. INSTALL SHIFT LEVER KNOB SUB-ASSEMBLY
a. install the shift lever knob sub-assembly.

COEEMITEND

[%]

Fig. 172: Identifving Shift Lever Knob Sub-Assembly
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7. ADJUST SHIFT LEVER POSITION
HINT:

(See ADJUSTMENT)

8. INSPECT SHIFT LEVER POSITION
HINT:

(See ADJUSTMENT)

9. INSPECT KEY INTER LOCK OPERATION
HINT:

(See ON-VEHICLE INSPECTION)

10. INSPECT SHIFT LOCK OPERATION
HINT:

(See ON-VEHICLE INSPECTION)

11. INSPECT SHIFT LOCK RELEASE BUTTON OPERATION
HINT:

(See ON-VEHICLE INSPECTION)

TRANSMISSION CONTROL CABLE ASSEMBLY

COMPONENTS
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AUTOMATIC TRANSAXLE
ASSEMBLY

TRANSMISSION CONTROL
CABLE ASSEMBLY

@ Non-reusable part

{N*m {kgf*cm, ﬁ_‘lbf}j : Specified torque

C12B480E02

Fig. 173: Identifving Transmission Control Cable Assembly Components With Torque Specification

REMOVAL

1. DISCONNECT BATTERY NEGATIVE TERMINAL
2. REMOVE INSTRUMENT CLUSTER FINISH PANEL SUB-ASSEMBLY CENTER

HINT:
(See REMOVAL )

3. REMOVE TRANSMISSION CONTROL CABLE ASSEMBLY
a. Remove the nut from the control shaft lever.
b. Disconnect the transmission control cable assembly from the control shaft lever.
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Fig. 174: Locating Control Shaft Lever Nut

c. Remove the clip and disconnect the transmission control cable assembly from the control cable

bracket.
|-y ontral Cable
,I'I E,'f Bracket
- ] \
. e 'y !
1 | |}7¢ III'I, '||I|I
M 1(?7{ - :lcj‘ %\? II" D'II|:||:I|5-I1£|Eﬂ-|

Fig. 175: Identifying Control Cable Bracket
d. Disconnect the transmission control cable assembly from the transmission control cable bracket

No.2.

T, Transmission Control

Fig. 176: Identifving Transmission Control Cable Bracket No. 2

e. Remove the 2 nuts and disconnect the transmission control cable assembly from the vehicle.
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Front side of vehicle =
[ CISAF1IEM

Fig. 177: Locating Transmission Control Cable Assembly Nuts

f. Using a screwdriver, disconnect the cable end from the shift lever assembly

g.

h.

Using a small screwdriver, disconnect the cable outer of transmission control cable assembly from
the shift lever assembly.

Pull out the control cable from the vehicle.

ADJUSTMENT

1. INSPECT SHIFT LEVER POSITION

a.

b.

When shifting from P to R position only with ignition switch ON and brake pedal, make sure that
the shifting lever moves smoothly and can be moderately operated.

When starting engine, make sure that the vehicle moves forward when shifting from N to D
position and moves rearward when shifting to R position.

Front side of vehicle

Cable End

L ] ) r
g i Pl
RIS
Small Screwdriver 55}//. )
1}
— A

=

‘ -
=Ry

C CORANEESS

Fig. 178: Disconnecting Cable OQuter Of Transmission Control Cable Assembly
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2. ADJUST SHIFT LEVER POSITION
a. Loosen the nut on the control shaft lever.

Fig. 179: Locating Control Shaft Lever Nut

b. Push the control shaft fully downward.
c. Return the control shaft lever 2 notches to the N position.

Fig. 180: Returning Control Shaft Lever Notches To N Position

d. While pushing the control cable end up with the shift lever in the N position, install it to the control
shaft lever with the nut.

Torque: 13 N*m (132.6 kgf*cm, 9.5 ft.*1bf)

NOTE: o If the control cable end is excessively pushed up, the shift lever
can not be adjusted.

« When tightening the nut, confirm that the control cable is
properly stretched.

e. Start the engine and make sure that the vehicle moves forward when shifting the lever from the N
to D position and moves rearward when shifting it to the R position.

INSTALLATION

1. INSTALL TRANSMISSION CONTROL CABLE ASSEMBLY
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a. Pull in the control cable to the body.

FI

Fig. 181: Installing Control Cable End To Control Shaft Lever

b. Install the cable end, as shown in the illustration.

Cable End

AN
Projection™._

()
%;\uf

f
f__ Lf ,_
|‘Eju

“r"

..

Cable Quter

C COas3TEN

Fig. 182: Installing Cable End

c. When installing the transmission control cable assembly on the shift lever plate, place the
projection of the shift cable downward to fit in the groove of the shift lever plate (FIG.2) Confirm
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that the spring in the shift cable outer has moved to the position (FIG.3) shown in the illustration.

Confirm that the shift cable is installed on the shift lever plate properly.

Projection Spring

DOE0EL3IEN

Fig. 183: Identifving Projection Of Shift Cable

NOTE: o To prevent torsion of the inner cable, the projection on the eye
end should face rear.

e Push the cable end to the bottom of the pin.

d. Install the transmission control cable assembly and 2 nuts.

Torque: 12 N*m (122 kgf*cm, 9 ft.*1bf)

Front side of vehicle !

c LB FENT

Fig. 184: Locating Transmission Control Cable Assembly Nuts

e. Connect the transmission control cable assembly to the transmission control cable bracket No.2.

— Transmission Control
#Cable Bracket No.2

P
-, \{?«-
s, P
\} i o 1
Y G ) B AN
| j? = -’_r"/-' J
E ! ! T, !
! .-"'Il”: N ?‘H iy {
..__i'-_:__r -~ Irbi\' l_/ [ I,
ki A LR

~ \..\ -:-\'}H\"\"".. ‘--.‘______ = _.'
e _
W S, \\?S‘S_ —7 " ssarsana
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Fig. 185: Identifving Transmission Control Cable Bracket No. 2

f. Temporarily install the transmission control cable assembly to the control shaft lever with the nut.

[} 1
| Dods4i5E0R

Fig. 186: Identifving Control Cable Bracket

g. Install the transmission control cable assembly and clip to the bracket.

Fig. 187: Locating Control Shaft Lever Nut

2. INSTALL INSTRUMENT CLUSTER FINISH PANEL SUB-ASSEMBLY CENTER
HINT:

(See INSTALLATION )

3. ADJUST SHIFT LEVER POSITION
HINT:

(See ADJUSTMENT)

4. INSPECT SHIFT LEVER POSITION
HINT:

(See ADJUSTMENT)
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DIFFERENTIAL OIL SEAL

COMPONENTS

® TRANSAXLE HOUSING OIL SEAL

@ Non-reusable part

M T &BEEEDT

Fig. 188: Identifving Differential OQil Seal Components (1 Of 2)
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L]

e —

@ DIFFERENTIAL SIDE BEARING RETAINER OIL SEAL

@ Non-reusable part

N CidaBEN

Fig. 189: Identifving Differential Oil Seal Components (1 Of 2)

REMOVAL
1. REMOVE FRONT WHEELS
HINT:
When replacing the front differential oil seal (LH) or (RH), perform step 1 to 5 or 6 to 11 respectively.

2. REMOVE ENGINE UNDER COVER NO.1

3. DRAIN AUTOMATIC TRANSAXLE FLUID
a. Remove the drain plug, gasket and drain ATF.
b. Install a new gasket and the drain plug.

Torque: 49 N*m (500 kgf*cm, 36 ft.*1bf)
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4. REMOVE FRONT DRIVE SHAFT ASSEMBLY LH
HINT:
(See REMOVAL )
SST 09520-01010, 09520-24010 (09520-32040)

5. REMOVE DIFFERENTIAL SIDE BEARING RETAINER OIL SEAL
a. Using SST, pull out the oil seal.

S8T

eIl me [ -
—— =

=]

7
v

r
/
P COISIED

\
/]
X
[

Fig. 190: Pulling Out Differential Side Bearing Retainer Qil Seal

SST 09308-00010
6. REMOVE ENGINE ASSEMBLY WITH TRANSAXLE
HINT:
(See REMOVAL )
7. REMOVE FRONT DRIVE SHAFT ASSEMBLY RH (for 4WD)
HINT:
(See REMOVAL )
8. REMOVE TRANSFER STIFFENER PLATE RH
HINT:
(See REMOVAL)
9. REMOVE AUTOMATIC TRANSAXLE W/TRANSFER

HINT:
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(See REMOVAL)

10. REMOVE TRANSFER ASSEMBLY
HINT:
(See REMOVAL )

11. REMOVE TRANSAXLE HOUSING OIL SEAL
a. Using a screw driver with vinyl tape wrapped around its tip, remove the oil seal.

NOTE: Be careful not to damage the housing.

Drchiass

Fig. 191: Removing Transaxle Housing Oil Seal

INSTALLATION

1. INSTALL DIFFERENTIAL SIDE BEARING RETAINER OIL SEAL
a. Using SST and a hammer, install a new oil seal.

Fig. 192: Installing Differential Side Bearing Retainer Oil Seal

SST 09223-15020, 09950-70010 (09951-07200)

QOil seal installation depth:
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-0.5 to 0.5 mm (-0.020 to 0.020 in.)

b. Coat the lip of the oil seal with MP grease.
2. INSTALL FRONT DRIVE SHAFT ASSEMBLY LH

HINT:

(See INSTALLATION )

3. INSTALL FRONT WHEELS
Torque: 103 N*m (1,050 kgf*cm, 76 ft.*1bf)

ADD AUTOMATIC TRANSAXLE FLUID

INSPECT AUTOMATIC TRANSAXLE FLUID (See AUTOMATIC TRANSAXLE FLUID)
INSTALL ENGINE UNDER COVER NO.1

CHECK ABS SPEED SENSOR SIGNAL

NSk

HINT:

(See DTC CHECK / CLEAR)

8. INSTALL TRANSAXLE HOUSING OIL SEAL
a. Using SST and a hammer, install a new oil seal.

003G 3EX1

Fig. 193: Installing Transaxle Housing Oil Seal

SST 09649-17010, 09950-70010 (09951-07200)
Qil seal installation depth:
5.5 to 6.5 mm (0.217 to 0.256 in.)

b. Coat the lip of the oil seal with MP grease.
9. INSTALL TRANSFER ASSEMBLY

miércoles, 8 de febrero de 2023 08:20:10 p. m. Page 216 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

HINT:

(See INSTALLATION )

10. INSTALL AUTOMATIC TRANSAXLE W/TRANSFER
HINT:

(See INSTALLATION)

11. INSTALL FRONT DRIVE SHAFT ASSEMBLY RH (for 4WD)
HINT:

(See INSTALLATION )

12. INSTALL TRANSFER STIFFENER PLATE RH

HINT:

(See INSTALLATION)
13. INSTALL ENGINE ASSEMBLY WITH TRANSAXLE
HINT:

(See INSTALLATION )

AUTOMATIC TRANSAXLE ASSEMBLY

COMPONENTS
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I
TRANSFER STIFFENER PLATE RH

TRANSFER ASSEMBLY

FRONT DRIVE SHAFT ASSEMBLY RH

ﬁ"-‘
=l
FRONT DRIVE SHIFT RH BN
HOLE SNAP RING RN
"TRANSMISSION
CONTROL CABLE
CLAMP

[781800, 58) |

[ N*m (kgi*em, ft.*Ibf) | : Specified torque

@® Non-reusable part

P C1MSE

Fig. 194: Identifving Automatic Transaxle Assembly Components With Torque Specifications (1 Of 2)
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TORQUE CONVERTER CLUTCH ASSEMBLY

[e4ies0. 477
X8 FLYWHEEL HOUSING
s UNDER COVER
i AUTOMATIC TRANSAXLE ASSEMBLY
ENGINE MOUNTING s e
BRACKET FRONT S <

FRONT DRIVE SHIFT LH
1 HOLE SNAP RING

TRANSMISSION CONTROL,
CABLE BRACKET NO.1

OIL COOLER ATF LEVEL GAUGE

IMLET TUBE NQ.1

i | FRONT DRIVE SHAFT
| -' | ASSEMBLY LH

OIL COOLER oy
OUTLET TUBE NO.1

TRANSMISSION OIL FILLER
TUBE SUB-ASSEMBLY ' 1

-.:“ gy

N4

N*m (kgf*cm, ft.*Ibf) | - Specified torque

@ Non-reusable part

CHEIGEENS

Fig. 195: Identifving Automatic Transaxle Assembly Components With Torque Specifications (2 Of 2)

REMOVAL

1. REMOVE ENGINE ASSEMBLY WITH TRANSAXLE
HINT:

(See REMOVAL )

2. REMOVE FRONT DRIVE SHAFT ASSEMBLY LH
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HINT:
(See REMOVAL )
3. REMOVE FRONT DRIVE SHAFT ASSEMBLY RH
HINT:
(See REMOVAL )

4. REMOVE TRANSMISSION CONTROL CABLE CLAMP
a. Remove the bolt and the transmission control cable clamp.

Fig. 196: Locating Transmission Control Cable Clamp Bolt

5. REMOVE WIRE HARNESS CLAMP
a. Disconnect the wire harnesses from the clamp.
b. Remove the 3 bolts and 2 clamps.

Fig. 197: Locating Wire Harness Clamps Bolts

6. DISCONNECT WIRE HARNESS
a. Remove the bolt and disconnect the wire harness.
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GaAsse

Fig. 198: Locating Wire Harness Bolt

7. REMOVE STARTER ASSEMBLY
a. Disconnect the connector (1).
b. Remove the nut (2) and disconnect the starter wire.
c. Remove the 2 bolts (3) and starter assembly.

W Ir
I|_ I|I :
I'|II' I",I- — ‘
RN Y r
- "-, 'h = ) 'ru_
N\ 7 Y

DEA04BsEN2

Fig. 199: Locating Starter Assembly Bolts

8. DISCONNECT CONNECTORS
a. Disconnect the transmission wire connector.
b. Disconnect the park/neutral position switch connector.
c. Disconnect the 2 speed sensor connectors.
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Transmission

Fig. 200: Identifving Transmission Wire Connector And Speed Sensor Connectors

9. REMOVE TRANSMISSION CONTROL CABLE BRACKET NO.1
a. Remove the bolt and automatic transmission oil cooler tube clamp.
b. Remove the 2 bolts and transmission control cable bracket No.1.

DO3046T

Fig. 201: Locating Transmission Control Cable Bracket Bolts

10. REMOVE TRANSMISSION OIL FILLER TUBE SUB-ASSEMBLY
a. Remove the ATF level gauge.

Disconnect the wire harnesses 2 clamps from the oil filler tube.

Remove the 2 bolts and oil filler tube.

Remove the O-ring from the oil filler tube.

o o
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Fig. 202: Locating Oil Filler Tube Clamp Bolts

11. REMOVE OIL COOLER INLET TUBE NO.1
a. Using SST and a wrench, disconnect the oil cooler inlet tube No.1.

Fig. 203: Removing Oil Cooler Inlet Tube

SST 09023-12701

12. REMOVE OIL COOLER OUTLET TUBE NO.1
a. Using SST and a wrench, disconnect the oil cooler outlet tube No.1.

SST 09023-12701

13. REMOVE ENGINE MOUNTING BRACKET FRONT
a. Remove the 3 bolts and engine mounting bracket front.
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Fig. 204: Locating Engine Mounting Bracket Bolts (Front)

14. REMOVE TRANSFER STIFFENER PLATE RH
a. Remove the 5 bolts and transfer stiffener plate RH.

e

\.lul |I Il S
W EET 3=
e S SN
Y
' g #

Fig. 205: Locating Transfer Stiffener Plate RH Bolts

15. REMOVE AUTOMATIC TRANSAXLE W/TRANSFER
a. Remove the 2 bolts and flywheel housing under cover.

DoA™

Fig. 206: Locating Flywheel Housing Under Cover Bolts

b. Turn the crankshaft to gain access and remove the 6 bolts while holding the crankshaft pulley bolt
with a wrench.

HINT:

There will be one green colored bolt.
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Fig. 207: Locating Torque Converter Clutch Mounting Bolts

c. Remove the 10 bolts.
d. Separate and remove the automatic transaxle w/ transfer.

Cleandr

Fig. 208: Locating Automatic Transaxle Assembly Bolts

16. REMOVE TRANSFER ASSEMBLY
HINT:
(See REMOVAL )

17. REMOVE TORQUE CONVERTER CLUTCH ASSEMBLY
18. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY

HINT:

(See INSPECTION)

INSTALLATION

1. INSTALL TORQUE CONVERTER CLUTCH ASSEMBLY
a. Install the torque converter clutch to the automatic transaxle.

b. Using vernier calipers and a straight edge, measure the dimension "A" between the transaxle fitting
part of the engine and the converter fitting part of the drive plate (*1).
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Fig. 209: Measuring Dimension Between Transaxle Fitting Part Of Engine And Converter
Fitting Part Of Drive Plate

c. Using vernier calipers and a straight edge, measure the dimension "B" shown in the illustration and
check that "B" is greater than "A" (measured in step (*1)).

Standard:

A +1 mm (0.03937 in.) or more

NOTE: Remember to minus the thickness of the straight edge.

COSSIHTEN

Fig. 210: Measuring Dimension B

2. INSTALL TRANSFER ASSEMBLY
HINT:

(See INSTALLATION )

3. INSTALL AUTOMATIC TRANSAXLE W/TRANSFER
a. Install the automatic transaxle w/transfer with the 10 bolts to the engine.

Torque: Bolt A

64 N*m (650 kgf*cm, 47 ft.*1bf)
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Bolt B
46 N*m (470 kgf*cm, 34 ft.*1bf)
Bolt C

43 N*m (439 kgf*cm, 32 ft.*Ibf)

CIEAMTEN

Fig. 211: Locating Automatic Transaxle Assembly Bolts

b. Apply a few drops of adhesive to each of 2 threads on the tip of the 6 torque converter clutch
mounting bolts.

Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equivalent
c. Install the 6 torque converter clutch mounting bolts.

Torque: 41 N*m (413 kgf*cm, 30 ft.*1bf)

NOTE: First install the black colored bolt, and then the remaining 5 bolts.

Fig. 212: Locating Torque Converter Clutch Mounting Bolts

d. Install the flywheel housing under cover to the automatic transaxle with the 2 bolt.
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Torque: 7.8 N*m (80 kgf*cm, 69 in.*1bf)

- LA =l 1 .
- e Vol
St e S \ R

Fig. 213: Locating Flywheel Housing Under Cover Bolts

4. INSTALL TRANSFER STIFFENER PLATE RH
a. Install the transfer stiffener plate RH with 5 bolts to the transfer and engine mounting bracket RR.

Torque: 34 N*m (350 kgf*cm, 25 ft.*Ibf)

Fig. 214: Locating Transfer Stiffener Plate RH Bolts

5. INSTALL ENGINE MOUNTING BRACKET FRONT
a. Install the engine mounting bracket front to the automatic transaxle with the 3 bolts.

Torque: 64 N*m (653 kgf*cm, 47 ft.*1bf)

6. INSTALL TRANSMISSION OIL FILLER TUBE SUB-ASSEMBLY
a. Coat a new O-ring with ATF, and install it to the transmission oil filler tube sub-assembly.
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Fig. 215: Locating Engine Mounting Bracket Bolts (Front)

b. Install the transmission oil filler tube sub-assembly and bolt to the automatic transaxle.

c

Fig. 216: Locating Transmission Qil Filler Tube Clamp Bolt

Torque: 5.5 N*m (56 kgf*cm, 49 in.*1bf)

c. Connect the 2 clamps to the oil filler tube.
d. Install the ATF level gauge.

7. INSTALL OIL COOLER INLET TUBE NO.1
a. Temporarily install the oil cooler outlet tube No.1.
b. Temporarily install the oil cooler inlet tube No.1.
c. Install the oil cooler tube clamp and bolt.

Fig. 217: Locating Oil Cooler Tube Clamp Bolt
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Torque: 5.5 N*m (56 kgf*cm, 49 in.*1bf)

d. Using SST and a wrench, tighten the oil cooler inlet tube No.1.

DO34SEEDN

Fig. 218: Tightening Qil Cooler Inlet Tube

SST 09023-12701
Torque: 34 N*m (347 kgf*cm, 25 ft.*1bf)

8. INSTALL OIL COOLER OUTLET TUBE NO.1
a. Using SST and a wrench, tighten the oil cooler outlet tube No.1.

SST 09023-12701
Torque: 34 N*m (347 kgf*cm, 25 ft.*1bf)

9. INSTALL TRANSMISSION CONTROL CABLE BRACKET NO.1
a. Install the control cable bracket No.1 with the 2 bolts.

Torque: 12 N*m (122 kgf*cm, 9 ft.*1bf)

L

Fig. 219: Locating Control Cable Bracket Bolts

10. CONNECT CONNECTORS
a. Connect the transmission wire connector.
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b. Connect the park/neutral position switch connector.
c. Connect the 2 speed sensor connectors.

Transmission

Park/neutral Position Switch Conneclor

Speed Sensor Connectors

3 '."f_"'
/ ; d A
x f W
b \
&) i~ -85 o
T tr ~ DOBEB4EDS

Fig. 220: Identifving Transmission Wire Connector And Speed Sensor Connectors

11. INSTALL STARTER ASSEMBLY
a. Install the starter assembly with the 2 bolts (1).

Torque: 37 N*m (377 kgf*cm, 27 ft.*1bf)

b. Connect the connector (2).
Connect the starter wire with the nut (3).

Torque: 9.8 N*m (100 kgf*cm, 87 in.*1bf)

CHIRSSAL 00

Fig. 221: Locating Starter Assembly Bolts
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12. CONNECT WIRE HARNESS
a. Connect the wire harness with the bolt.

Torque: 13 N*m (133 kgf*cm, 10 ft.*1bf)

BO25455

Fig. 222: Locating Wire Harness Bolt

13. INSTALL WIRE HARNESS CLAMP
a. Install the 2 clamps and 3 bolts.

Torque: 8.4 N*m (86 kgf*cm, 74 in.*1bf)

b. Connect the wire harnesses to the clamps.

Fig. 223: Locating Wire Harness Clamps Bolts

14. INSTALL TRANSMISSION CONTROL CABLE CLAMP
a. Install the transmission control cable clamp with the bolt.
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COE3I2NS

Fig. 224: Locating Transmission Control Cable Clamp Bolt

Torque: 12 N*m (122 kgf*cm, 9 ft.*1bf)
15. INSTALL FRONT DRIVE SHAFT ASSEMBLY LH
HINT:

(See INSTALLATION )

16. INSTALL FRONT DRIVE SHAFT ASSEMBLY RH
HINT:

(See INSTALLATION )

17. INSTALL ENGINE ASSEMBLY WITH TRANSAXLE

HINT:

(See INSTALLATION )
18. RESET MEMORY
HINT:

(See INITIALIZATION)

TORQUE CONVERTER CLUTCH AND DRIVE PLATE

INSPECTION

1. INSPECT TORQUE CONVERTER CLUTCH ASSEMBLY
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ATORI0SEDZ

Fig. 225: Inspecting Torque Converter Clutch Assembly

a. Inspect the one-way clutch.
1. Set SST into the inner race of the one-way clutch.

SST 09350-32014 (09351 -32010)

2. Install SST so that it fits in the notch of the converter hub and outer race of the one-way
clutch.

ATO0GEIE0

Fig. 226: Setting SST Into Inner Race Of One-Way Clutch

SST 09350-32014 (09351-32010,09351-32020)
3. Stand the torque converter up and turn the SST.
Standard:

If the one-way clutch is turned clockwise, it rotates freely and if turned
counterclockwise, it locks.

b. Determine the condition of the torque converter clutch assembly.

1. If the inspection result of the torque converter clutch assembly satisfies the following
conditions, replace the torque converter clutch assembly.

Malfunction item:

A metallic sound is emitted from the torque converter clutch assembly during the stall
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test or when the shift lever is moved to the N position.
The one-way clutch is free or locked in both directions.

The amount of powder in the ATF is greater than the sample shown on the illustration
(see the sample).

HINT:

The sample shows the auto fluid of approximately 0.25 liters (0.26 US qts, 0.22 Imp. qts) that
is taken out from the removed torque converter clutch.

c. Exchange the ATF in the torque converter clutch.

1. Ifthe ATF is discolored and/or has a foul odor, completely stir the ATF in the torque
converter clutch and drain it with the torque converter facing up.

Sample showing minimum amount of
powders in ATF

Actual Size

DO2EMTEDT

Fig. 227: Identifying Minimum Amount Of Powders In ATF

d. Clean and check the oil cooler and oil pipe line.

1. If the torque converter clutch is inspected or the ATF is exchanged, clean the oil cooler and
oil pipe line.

HINT:

e Spray compressed air of 196 kPa (2 kgf/cm 2, 28 psi) from the inlet hose.
o If plenty of fine powders are identified in the ATF, add new ATF using a bucket pump
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and clean it again.
2. Ifthe ATF is cloudy, inspect the oil cooler (radiator).

co11oaa

Fig. 228: Checking Qil Pipe Line

e. Prevent deformation of the torque converter clutch and damage to the oil pump gear.

1. When there is any damage on the end of the bolt for the torque converter clutch and on the
bottom of the bolt hole, replace the bolt and the torque converter clutch.

2. All of the bolts must be same length.
3. Bolts with washers must be used.

OK NG

The Botlom is
Damaged

COZa-IEEQs

Fig. 229: Identifving Proper Installation Of Bolts

2. INSPECT DRIVE PLATE & RING GEAR SUB-ASSEMBLY
a. Set up a dial indicator with a roller instrument and measure the drive plate runout.

b. Check for damage of the ring gear.
Maximum runout:
0.20 mm (0.0079 in.)

If runout is not within specification or ring gear is damaged, replace the drive plate.
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| ) contbna

Fig. 230: Measuring Drive Plate Runout

AUTOMATIC TRANSAXLE UNIT

COMPONENTS

SPEED SENSOR

§—111.3(158, 8
:
3 i
£y I
@—]5.4 (55, 48 in."Ib) K :
]
I
; = (7.4 (75, 65 in."Ibf)|

AUTOMATI
TRANSMISSION TgANSMISgION
WIRE CASE PLUG

AUTOMATIC TRANSMISSION )
CASE PLUG

. .5 - - Adl o U ., ] 1 .
A . oI e orne

-

@ O-RING ™. \&

o)
; -
L, -

=—@ O-RING

AUTOMATIC TRANSMISSION

)
ELBOW ® O-RING

CASE PLUG
@ DRAIN PLUG GASKET
[N*m (kgf*cm, ft."Ibf)|: Specified torque DRAIN PLUG
@ Non-reusable part _
M C1MBEEDS

Fig. 231: Identifving Automatic Transaxle Unit Components With Torque Specifications (1 Of 7)
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AUTOMATIC TRANSAXLE

—CASE SUB-ASSEMBLY
TRANSAXLE APPLY TUBE CLAMP TRANSAXLE REAR COVER
CASE PLUG BOLT A: 18.6 (190, 14)
7.4 (75, 65 in.7Ibf) OTHER BOLT: 24.5 (250, 18)

TRANSAXLE CASE &— GOVERNOR APPLY
2ND BRAKE GASKET = GASKET NO.1

DIFFERENTIAL GEAR BRAKE DRUM GASKET

W | 22 (225, 16) LUBE APPLY TUBE

RETAINER SPRING

@ SPACER
LOTED SPRING PIN

MANUAL VALVE LEVER SHAFT

NUAL VALVE LEVER SHAFT OIL SEAL

5.4 (55, 48 In."Ibf)

CONTROL SHAFT LEVER

ASHER

PARK/NEUTRAL POSITION SWITCH ASSEMBLY é y

NUT STOPPER

=

o—[Br0 ]

[N"m (kgf*cm, ft."1bf)| : Specified torque

® Non-reusable part * Precoated part
N

LN4ERIER

Fig. 232: Identifving Automatic Transaxle Unit Components With Torque Specifications (2 Of 7)
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TRANSMISSION VALVE BODY ASSEMBLY
PARKING LOCK ROD SUB-ASSEMBLY

[}
; PARKING LOCK PAWL
L. OIL STRAINER GASKET i BRACKET
1
OIL CLEANER MAGNET :
VALVE BODY OIL af
STRAINER ASSEMBLY a8
1 ]
| i ]
s 6

AUTOMATIC TRANSAXLE OIL PAN GASKET

MANUAL DETENT SPRING
SUB-ASSEMBLY

1
’

. COMPRESSION SPRING
L
B——sPriNG
AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY
8 check BALL BoDY

C-3 ACCUMULATOR PISTON E
COMPRESSION SPRING
@ O-RING g g
REVERSE CLUTCH ACCUMULATOR PISTON — '} C’j
® ORING E ® O-RING (>—@ O-RING

('m (kgom. . 60) : Specifed torque B-3 ACCUMULATOR
COMPRESSION SPRING ~ PISTON

. MNon-reusable part * Precoated part

N Cr1SEn

Fig. 233: Identifving Automatic Transaxle Unit Components With Torque Specifications (3 Of 7)
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THRUST NEEDLE ROLLER BEARING

OIL PUMP ASSEMBLY

FORWARD CLUTCH

ASSEMBLY ® OVERDRIVE BRAKE GASKET

iTHRUST NEEDLE
|ROLLER BEARING

COUNTER DRIVE -
GEAR BEARING =

® WASHER

MULTIPLE DISC _
CLUTCH HUB NUT e

D B RETURN B MBLY
COUNTER DRIVE GEAR BEARING 15T AND REVERSE BRAKE URN SPRING SUB-ASSEMBL

[N*m (kgf*cm, fi.°Ibf)|: Specified torque @ Non-reusable part

N CHMBTIEM

Fig. 234: Identifving Automatic Transaxle Unit Components With Torque Specifications (4 Of 7)
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FRONT PLANETARY GEAR ASSEMBLY

FRONT PLANETARY RING GEAR

SNAP RING

“REAR PLANETARY SUN GEAR ASSEMBLY

- T T
2ND BRAKE PISTON ASSEMBLY - BEARING
- RACE
P 1-WAY CLUTCH SLEEVE OUTER
i
| REAR PLANETARY GEAR ASSEMBLY B
: :
THRUST BEARING RACE NO.2 !
. THRUST NEEDLE
| INPUT SUN ROLLER BEARING
| GEAR

1-WAY CLUTCH

INNER RACE _1-""p| ANETARY CARRIER

THRUST WASHER NO.2

'
1
]
i
[
[
[
]
[
4
[
]
[
[
[

-

e THRUST NEEDLE ROLLER BEARING

T PLANETARY CARRIER THRUST WASHER NO.1 TRANSAXLE
" REAR COVER

DIRECT CLUTCH ASSEMBLY N, ?,f"'

THRUST BEARING RACE @ NEEDLE ROLLER BEARING

REAR CLUTCH OIL SEAL RING OUTER

THRUST BEARING

@ Non-reusable part OVERDRIVE DIRECT CLUTCH HUB SUB-ASSEMBLY

N C1I4ET4ED

Fig. 235: Identifving Automatic Transaxle Unit Components (5 Of 7)
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UNDERDRIVE PLANETARY GEAR ASSEMBLY

_ UNDERDRIVE CLUTCH ASSEMBLY

SNAP RING
THRUST BEARING

UNDERDRIVE
RACE NO.2

[ I

UNDERDRIVE 1-WAY CLUTCH ASSEMBLY
THRUST BEARING RACE -

NEEDLE ROLLER BEARING -~

THRUST NEEDLE ROLLER BEARING @® NEEDLE ROLLER
BEARING
UNDERDRIVE BRAKE PISTON
UNDERDRIVE BRAKE RETURN
SPRING SUB-ASSEMBLY |
UNDERDRIVE CLUTCH

| DRUM OIL SEAL RING
| O-RING
i SNAP RING

PARKING LOCK PAWL
PAWL SHAFT CLAMP
PARKING LOCK
PAWL SHAFT .
e
9.8 mm 87 in."Ibf)
[N*m (kgf*cm, ft."Ibf)] : Specified torque PARKING LOCK PAWL PIN

@ Non-reusable part TORSION SPRING

N CHABER

Fig. 236: Identifving Automatic Transaxle Unit Components With Torque Specification (6 Of 7)
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FRONT DIFFERENTIAL ASSEMBLY

/ —— CLUTCH APPLY TUBE

BRAKE APPLY TUBE

TRANSAXLE APPLY

/ I TUBE CLAMP

GOVERNOR APPLY GASKET NO.1

[N*m (kgf*cm, ft.*Ibf)| : Specified torque

@ Non-reusable part

N G114882E01

Fig. 237: Identifving Automatic Transaxle Unit Components With Torque Specification (7 Of 7)

DISASSEMBLY

1. REMOVE PARK/NEUTRAL POSITION SWITCH ASSEMBLY
a. Remove the nut, washer and control shaft lever.
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Lever

M Ciaas44ED

Fig. 238: Locating Control Shaft Lever Nut

b. Using a screwdriver, unstake the nut stopper, and remove the lock nut and nut stopper.

-

e L)
Mut Stopper g '
/ Ep e ~—\

] CoOee43EM

Fig. 239: Unstaking Nut Stopper Using Screwdriver

c. Remove the 2 bolts and pull out the park/neutral position switch.

Park/neutral I.' \\; )

N DO0SAIZED:

Fig. 240: Locating Park/Neutral Position Switch Bolts

2. REMOVE BREATHER PLUG HOSE
a. Remove the breather plug hose from the transaxle case.

3. REMOVE OIL COOLER TUBE UNION (INLET OIL COOLER UNION)
a. Remove the union.
b. Remove the O-ring from the union.
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Fig. 241: Removing Oil Cooler Tube Union (Inlet Oil Cooler Union)

4. REMOVE OIL COOLER TUBE UNION (OUTLET OIL COOLER UNION)
a. Remove the elbow.
b. Remove the O-ring from the elbow.

(e el
< [,

LU0

Fig. 242: Removing Elbow

5. REMOVE SPEED SENSOR
a. Remove the 2 bolts and the 2 speed sensors from the transaxle assembly.

Speed Sensor

[l T I ?
e
ol IE < DEOETEM

Fig. 243: Removing Speed Sensors

6. REMOVE TRANSAXLE CASE NO.1 PLUG
a. Remove the 4 transaxle case No.l plugs from the transaxle case.
b. Remove the 4 O-rings from the 4 transaxle case No.l plugs.

miércoles, 8 de febrero de 2023 08:20:11 p. m. Page 245 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

Fig. 244: Removing Transaxle Case Plugs

7. FIXAUTOMATIC TRANSAXLE ASSEMBLY
a. Fix the transaxle assembly.

Fig. 245: Fixing Automatic Transaxle Assembly

8. REMOVE AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY
a. Remove the 18 bolts, oil pan and gasket.

Fig. 246: Locating Oil Pan Assembly Bolts

b. Remove the 2 magnets from the oil pan.
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oty Magnet

CREIGENZ

Fig. 247: Identifving Magnets

9. INSPECT TRANSMISSION OIL CLEANER MAGNET

a. Remove the magnets and use them to collect any steel chips. Examine the chips and particles in the
pan and on the magnet to determine what type of wear has occurred in the transaxle:

Result:

Steel (magnetic):

Wear of the bearing, gear and plate
Brass (non-magnetic):

Wear of the bushing

Magnet

ATOIOFEDS

Fig. 248: Collecting Steel Chips Using Magnet

10. DISCONNECT TRANSMISSION WIRE
a. Remove the 7 connectors from the shift solenoid valves.
b. Remove the bolt, lock plate and temperature sensor.
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LI TED:

Fig. 249: Locating Shift Solenoid Valves Connectors

11. REMOVE TRANSMISSION WIRE
a. Remove the bolt and transmission wire from the transaxle case.

Fig. 250: Identifving Transmission Wire

12. REMOVE VALVE BODY OIL STRAINER ASSEMBLY
a. Remove the 3 bolts and oil strainer.

coaieal

Fig. 251: Locating Oil Strainer Bolts

b. Remove the O-ring from the oil strainer.
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Cering

COMgEIEN

Fig. 252: Locating Valve Body Qil Strainer O-Ring

13. REMOVE TRANSMISSION VALVE BODY ASSEMBLY
a. Support the valve body assembly and remove the 17 bolts and valve body assembly.

Fig. 253: Locating Valve Body Assembly Bolts

14. REMOVE GOVERNOR APPLY GASKET NO.1
a. Remove the governor apply gasket No.1 from the transaxle case.

L MU UOUTO0 Qo= W
e =

0|

Fig. 254: Locating Governor Apply Gasket

15. REMOVE TRANSAXLE CASE 2ND BRAKE GASKET
a. Remove the transaxle case 2nd brake gasket from the transaxle case.
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Fig. 255: Locating Transaxle Case 2nd Brake Gasket

16. REMOVE BRAKE DRUM GASKET
a. Remove the brake drum gasket from the transaxle case.

Fig. 256: Locating Brake Drum Gasket

17. REMOVE CHECK BALL BODY
a. Remove the check ball body and spring from the transaxle case.

Check Ball

DOCAEESED

Fig. 257: Identifving Check Ball Body And Spring

18. REMOVE C-3 ACCUMULATOR PISTON
a. Remove the spring from the C-3 accumulator piston.
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Fig. 258: Identifving C-3 Accumulator Piston Spring

b. Apply compressed air (392 kPa, 4.0 kgf/cm? , 57 psi) to the oil hole and remove the C-3
accumulator piston.

NOTE: « Applying compressed air may cause the piston to jump-out.
When removing the piston, hold it using a waste cloth.

o Take care not to splash ATF when applying compressed air.

T COO3SSGED

Fig. 259: Removing C-3 Accumulator Piston

c. Remove the O-ring from the C-3 accumulator piston.

C-3 Accumulatol
Fiston

[alniclaki i) ]

Fig. 260: Locating C-3 Accumulator Piston O-Ring

19. REMOVE REVERSE CLUTCH ACCUMULATOR PISTON
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a. Apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to the oil hole and remove the reverse
accumulator piston and spring.

NOTE: « Applying compressed air may cause the piston to jump-out.
When removing the piston, hold it using a waste cloth.

o Take care not to splash ATF when applying compressed air.

@\ o
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Fig. 261: Removing Reverse Clutch Accumulator Piston

b. Remove the 2 O-rings from the reverse clutch accumulator piston.

Reverse Clutch Accumulator Piston

| DZBA0TECY

Fig. 262: Locating Reverse Clutch Accumulator Piston O-Rings

20. REMOVE B-3 ACCUMULATOR PISTON

a. Apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to the oil hole and remove the B-3
accumulator piston and 2 springs.

NOTE: « Applying compressed air may cause the piston to jump-out.
When removing the piston, hold it using a waste cloth.

o Take care not to splash ATF when applying compressed air.
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Fig. 263: Removing B-3 Accumulator Piston

b. Remove the O-ring from the B-3 accumulator piston.

Piston

DOMaBGED

Fig. 264: Locating B-3 Accumulator Piston O-Ring

21. REMOVE MANUAL VALVE LEVER SHAFT RETAINER SPRING
a. Using needle-nose pliers, remove the manual valve lever shaft retainer spring.

Fig. 265: Removing Manual Valve Lever Shaft Retainer Spring

22. REMOVE MANUAL DETENT SPRING SUB-ASSEMBLY
a. Remove the 2 bolts, the manual detent spring sub-assembly and cover.
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Crlaten

Fig. 266: Locating Manual Detent Spring Sub-Assembly Bolts

23. REMOVE PARKING LOCK PAWL BRACKET
a. Remove the 2 bolts and parking lock pawl bracket.

Ay «w_umq,_;___w

=

CLEETIT

Fig. 267: Locating Parking Lock Pawl Bracket Bolts

24. REMOVE MANUAL VALVE LEVER SUB-ASSEMBLY
a. Using a chisel and hammer, cut off and remove the spacer.

Fig. 268: Removing Spacer

b. Using a pin punch (¢35 mm) and hammer, drive out the pin.
HINT:

Slowly drive out the pin so that it will not fall into the transaxle case.
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Fig. 269: Driving Out Pin

c. Remove the manual valve lever shaft and manual valve lever.

-:_“-.!¢; , X \ ~.
- 'J)Tra\ L

Fig. 270: Removing Manual Valve Lever Shaft And Manual Valve Lever

25. REMOVE PARKING LOCK ROD SUB-ASSEMBLY
a. Remove the parking lock rod from the manual valve lever.

Parking Lock Rod Sub-assembly

| DOREIZED

Fig. 271: Identifyving Parking Lock Rod Sub-Assembly

26. REMOVE MANUAL VALVE LEVER SHAFT OIL SEAL
a. Using a screwdriver, remove the oil seal from the transaxle case.
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Fig. 272: Removing Manual Valve Lever Shaft Oil Seal

NOTE: Do not apply excessive force when removing the oil seal.

27. FIXAUTOMATIC TRANSAXLE ASSEMBLY
a. Fix the transaxle case with the oil pump side facing up.
28. INSPECT INPUT SHAFT ENDPLAY

HINT:

(See INSPECTION)

29. REMOVE TRANSAXLE HOUSING
a. Remove the 16 bolts.

b. Tap on the circumference of the transaxle housing with a plastic hammer to remove the transaxle
housing from the transaxle case.

NOTE: The differential may be accidentally removed when the transaxle
housing is removed.

DoasEs

Fig. 273: Identifving Transaxle Housing Bolts

30. REMOVE OIL PUMP ASSEMBLY
a. Remove the 7 bolts and oil pump from the transaxle case.
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Fig. 274: Locating Oil Pump Assembly Bolts

31. REMOVE THRUST NEEDLE ROLLER BEARING
a. Remove the thrust needle roller bearing from the underdrive planetary gear assembly.

T Thrust Meedie
Differential Gear (I )} Roller Bearing

Fig. 275: Identifving Thrust Needle Roller Bearing And Differential Gear Assembly

32. REMOVE THRUST BEARING UNDERDRIVE RACE NO.2
a. Remove the thrust bearing underdrive race No.2 from the underdrive planetary gear assembly.

Thrust Bearing Underdrive Race MNa.2

Differential Gear Forwvard Clutch
Assembly Aszambly
(O

!

=

Underdrive Planetary Gear ﬂiaaambhr

DREEEEDNS

Fig. 276: Identifving Differential Gear Assembly, Forward Clutch Assembly And Underdrive
Planetary Gear Assembly

33. REMOVE DIFFERENTIAL GEAR ASSEMBLY
a. Remove the differential gear assembly from the transaxle case.
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Fig. 277: Removing Differential Gear Assembly From Transaxle Case

34. REMOVE OVERDRIVE BRAKE GASKET
a. Remove the 2 overdrive brake gaskets from the transaxle case.

e -
) DOCasTE

Fig. 278: Removing Overdrive Brake Gaskets From Transaxle Case

35. REMOVE FORWARD CLUTCH ASSEMBLY
a. Remove the forward clutch assembly from the transaxle case.

Forward Clutch
Assembly

Fig. 279: Identifving Forward Clutch Assembly

b. Remove the thrust needle roller bearing from the forward clutch.
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Fig. 280: Identifving Thrust Needle Roller Bearing

36. REMOVE MULTIPLE DISC CLUTCH HUB

a. Remove the thrust needle roller bearing, multiple disc clutch hub, thrust needle roller bearing and
thrust bearing race No.l from the transaxle case.

Multiple Disc &3——Thrust Needle
Clutch Hub Roller Bearing

s kdt Thrust Needle

;hmELBﬁf””%/leer Bearing
ace No. i 3
e
Lo /) P
. ._.--\_ ::-vl_,;

g :_E_g/ CO2ETATEDR
Fig. 281: Identifving Thrust Needle Roller Bearing, Multiple Disc Clutch Hub And Thrust
Bearing Race

37. INSPECT MULTIPLE DISC CLUTCH HUB
HINT:

(See INSPECTION)

38. REMOVE UNDERDRIVE PLANETARY GEAR ASSEMBLY
a. Remove the bolt and pawl shaft clamp.
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Fig. 282: Removing Pawl Shaft Clamp Bolt

b. Remove the parking lock pawl shaft.

Fig. 283: Removing Parking Lock Pawl Shaft

c. Push the parking lock pawl.

HINT:

Failure to do so will cause interference when the underdrive planetary gear is removed.

Fig. 284: Pushing Parking Lock Pawl

d. Remove the underdrive planetary gear assembly from the transaxle case.

NOTE: Be careful so that the underdrive planetary gear assembly will not fall
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Underdrive
Planetary Gear

Fig. 285: Removing Underdrive Planetary Gear Assembly

39. REMOVE PARKING LOCK PAWL
a. Remove the spring, pawl pin and parking lock pawl.

Fig. 286: Identifving Spring, Pawl Pin And Parking Lock Pawl

40. REMOVE UNDERDRIVE CLUTCH ASSEMBLY
a. Remove the underdrive clutch assembly, thrust bearing and bearing race from the transaxle case.

Thrust Bearing

Fig. 287: Identifving Thrust Bearing And Bearing Race

41. REMOVE UNDERDRIVE 1-WAY CLUTCH ASSEMBLY
a. Using a screwdriver, remove the snap ring from the transaxle case.
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Biosas21En

Fig. 288: Removing Snap Ring From Transaxle Case

b. Remove the underdrive 1-way clutch from the transaxle case.

Underdrive
wry/1-Way Clutch

bonzezrEm

Fig. 289: Identifving Underdrive 1-Way Clutch

c. Remove the outer race retainer from the 1-way clutch.

N S

e

Quter Race
Retainer

DooasarEN

Fig. 290: Identifving Outer Race Retainer

42. REMOVE UNDERDRIVE CLUTCH DISC NO.2
a. Using a screwdriver, remove the snap ring.

NOTE: Do not apply excessive force when removing the snap ring.
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Fig. 291: Removing Snap Ring

b. Remove the flange, 4 discs and 4 plates from the transaxle case.
43. INSPECT UNDERDRIVE CLUTCH DISC NO.2

HINT:
(See INSPECTION)
Flange
\
M Co28235EM

Fig. 292: Identifving Flange

44. REMOVE TRANSAXLE REAR COVER SUB-ASSEMBLY
a. Remove the 11 bolts.

b. Tap on the circumference of the rear cover with a plastic hammer to remove the transaxle rear
cover from the transaxle case.

M DOSEBTELR

Fig. 293: Locating Transaxle Rear Cover Bolts
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45. REMOVE TRANSAXLE CASE NO.1 PLUG

a. Remove the 4 transaxle case No.1 plugs from the transaxle rear cover.
b. Remove the 4 O-rings from the 4 transaxle case No.l plugs.

N DOZEAE

Fig. 294: Removing Transaxle Case Plugs

46. REMOVE REAR CLUTCH OIL SEAL RING OUTER

a. Remove the 3 rear clutch oil seal rings from the transaxle rear cover.

Rear Clutch Oil
Seal Ring Outer

Fig. 295: Identifving Rear Clutch Oil Seal Ring Quter

47. REMOVE NEEDLE-ROLLER BEARING

a. Using SST, remove the needle-roller bearing from the transaxle rear cover.

SST 09387-00041 (09387-01021,09387-01030, 09387-01040)

|

TN T
p, _f =
= L

M VY i [HIZR4TZESA

Fig. 296: Removing Needle-Roller Bearing From Transaxle Rear Cover
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48. REMOVE GOVERNOR APPLY GASKET NO.1
a. Using a screwdriver, remove the 3 apply gaskets.

Fig. 297: Locating Governor Apply Gaskets

49. REMOVE BRAKE APPLY TUBE
a. Remove the bolt, clamp and brake apply tube.
b. Remove the clutch apply tube.
c. Remove the brake apply tube from the clamp.

NOTE: Do not bend the tubes.

Brake Apply Tube

gl (@)

Clutch Apply Tube

DoeGasting

Fig. 298: Identifving Brake Apply Tube And Clutch Apply Tube

50. REMOVE DIRECT CLUTCH ASSEMBLY

a. Remove the thrust bearing and the direct clutch assembly from the transaxle case.
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M

Fig. 299: Identifving Thrust Bearing And Direct Clutch Assembly

51. REMOVE OVERDRIVE DIRECT CLUTCH HUB SUB-ASSEMBLY

a. Remove the thrust bearing race, thrust bearing and overdrive direct clutch hub from the planetary
gear assembly.

Overdrive Direct Cluich Hul?’j:ﬁl‘d:‘\ N
o ._\\ 1 o

Thrust Bearing __eee b/ a“lﬁ_{/\.

L 1 ta-jl /
Iz 2
57 37 | al'?"’f:[
=3\ OBP\W) 2!
=N
[=F == 5 ey B |
i - III |
Thrust Bearing Race i el )
M H‘E:E‘Eih DOAEIEHENS

Fig. 300: Identifving Thrust Bearing Race, Thrust Bearing And Overdrive Direct Clutch Hub

52. INSPECT OVERDRIVE DIRECT CLUTCH DRUM SUB-ASSEMBLY

HINT:

(See INSPECTION)

53. REMOVE REAR PLANETARY SUN GEAR ASSEMBLY
a. Remove the rear planetary sun gear assembly from the transaxle case.

Rear Planetary Sun Gear Assembly

M DeabTisRiz
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Fig. 301: Identifving Rear Planetary Sun Gear Assembly

b. Remove the thrust needle roller bearing and thrust bearing race from the rear planetary sun gear
assembly.

Thrust Needle
Roller Bearing

Thrust Bearing Race
N el IR

Fig. 302: Identifving Thrust Needle Roller Bearing And Thrust Bearing Race

c. Remove the planetary carrier thrust washer No.2 from the rear planetary sun gear assembly.

Planetary Rear

Carrier Thrust &= — Planetary
Washer No.2 Sun Gear

M DOEEFRIEN

Fig. 303: Identifving Planetary Carrier Thrust Washer And Rear Planetary Sun Gear

54. REMOVE 1-WAY CLUTCH ASSEMBLY
a. Remove the 1-way clutch assembly and the thrust needle roller bearing from the transaxle case.

1-Way Clutch Assembly __f’ﬁ"w-;\\_h
(_:a:l —— b

TS
J P a . -

Thrust Needle
Roller Bearing

Fig. 304: Identifving 1-Way Clutch Assembly And Thrust Needle Roller Bearing

b. Remove the 1-way clutch inner race from the 1-way clutch assembly.

miércoles, 8 de febrero de 2023 08:20:11 p. m. Page 267 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

1-Way Clutch
Inner Race

DO0G0EEN]

Fig. 305: Identifving 1-Way Clutch Inner Race

55. REMOVE 1-WAY CLUTCH SLEEVE OUTER
a. Remove the 1-way clutch sleeve outer from the transaxle case.

1-Way Clutch

Sleave Quter

DE03Za9EQd

Fig. 306: Identifying 1-Way Clutch Sleeve Quter

56. REMOVE PLANETARY CARRIER THRUST WASHER NO.1
a. Remove the planetary carrier thrust washer No. 1 from the planetary gear assembly.

Planetary Carrier Thrust - M." \. W
Washer N1 ER I k

M

Fig. 307: Identifving Planetary Carrier Thrust Washer

57. REMOVE 2ND BRAKE CLUTCH DISC
a. Using a screwdriver, remove the snap ring.
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Fig. 308: Identifving Snap Ring

b. Remove the flange, 4 discs and 4 plates from the transaxle case.
58. INSPECT 2ND BRAKE CLUTCH DISC

HINT:

(See INSPECTION)

59. REMOVE 2ND BRAKE PISTON ASSEMBLY
a. Using a screwdriver, remove the snap ring.

DO(E05EE01

Fig. 309: Removing Snap Ring

b. Remove the 2ND brake piston assembly from the transaxle case.

ZMD Brake Piston
Assambly

Fig. 310: Identifving 2nd Brake Piston Assembly
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60. REMOVE REAR PLANETARY GEAR ASSEMBLY
a. Using a screwdriver, remove the snap ring.

Snap Ring

DCOssaEM

Fig. 311: Removing Snap Ring

b. Remove the rear planetary gear assembly from the transaxle case.

Rear Planetary
Gear Assembly

Fig. 312: Identifving Rear Planetary Gear Assembly

61. REMOVE INPUT SUN GEAR

a. Remove the 2 thrust needle roller bearings, thrust bearing race No.2 and the input sun gear from the
transaxle case.

Thrust Bearing  Input Sun A

Race No.2 Gear /u- 3
/ \\

Fig. 313: Identifving Thrust Needle Roller Bearings, Thrust Bearing Race And Input Sun
Gear

62. REMOVE 1ST AND REVERSE BRAKE CLUTCH DISC
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a. Remove the flange, 6 discs and 6 plates from the transaxle case.

Fig. 314: Identifving Flange, Discs And Plates

63. INSPECT 1ST AND REVERSE BRAKE CLUTCH DISC

HINT:

(See INSPECTION)

64. REMOVE FRONT PLANETARY GEAR ASSEMBLY
a. Using a chisel and hammer, unstake the lock washer.

NOTE: Push down all claws of the washer. Otherwise the SST cannot be
fully pressed against the nut, and cannot loosen the nut.

Lock Washer

L
S -
¥ U u
SN AT
= DOO3saSEN

Fig. 315: Unstaking Lock Washer

b. Using SST, remove the nut.

SST 09387-00030,09387-00080
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Fig. 316: Removing Front Planetary Gear Nut

c. Using SST and a press, remove the front planetary gear assembly from the counter drive gear.

SST 09950-60010 (09951-00450), 09950-70010 (09951-07100)

DS

Fig. 317: Removing Front Planetary Gear Assembly From Counter Drive Gear

d. Remove the front planetary gear assembly from the brake hub.

o
Y

Front Planetary

Brake Hub Gear Assembly

DI3ETEIEDT

Fig. 318: Removing Front Planetary Gear Assembly From Brake Hub

65. REMOVE FRONT PLANETARY RING GEAR
a. Using a screwdriver, remove the snap ring and front planetary ring gear from the brake hub.
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Front Planetary Ring Gear

Snap Ring

: Brake Hub

CoOiEARED2

Fig. 319: Identifving Snap Ring, Brake Hub And Front Planetary Ring Gear

66. REMOVE 1ST AND REVERSE BRAKE RETURN SPRING SUB-ASSEMBLY
a. Place SST on the return spring, and compress the return spring with a press.

SST 09387-00070

b. Using a snap ring expander, remove the snap ring.

NOTE: o Stop the press when the spring seat is lowered 1 to 2 mm (0.039
to 0.078 in.) from the snap ring groove, to prevent the spring
seat from being deformed.

o Do not expand the snap ring excessively.

CARIZROCET

Fig. 320: Compressing Return Spring

67. INSPECT 1ST AND REVERSE BRAKE RETURN SPRING SUB-ASSEMBLY
HINT:

(See INSPECTION)

68. REMOVE 1ST AND REVERSE BRAKE PISTON

a. Apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to the transaxle case to remove the 1st and
reverse brake piston.

NOTE:
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o Applying compressed air may cause the piston to jump-out
When removing the piston, hold it using a waste cloth.

o Take care not to splash ATF when applying compressed air

1st and Reverse Brake Piston
'}ﬂ—.,

DiELISEN

Fig. 321: Removing 1st And Reverse Brake Piston

b. Remove the 2 O-rings from the 1st and reverse brake piston.

Fig. 322: Locating 1st And Reverse Brake Piston O-Rings
69. REMOVE COUNTER DRIVE GEAR

a. Using SST and a press, remove the counter drive gear from the transaxle case.

SST 09950-60010 (09951-00590), 09950-70010 (09951-07100)

SST A
X . SSTTHJ]
f.jr'-u » @ff ﬁ
| Iy 11
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\ \
Hf.,"i“x o’ 7

COsH e

Fig. 323: Removing Counter Drive Gear From Transaxle Case
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b. As shown in the illustration, tighten the 2 bolts evenly and make clearance of approx. 20.0 mm
(0.787 in.) between the counter drive gear and the inner race.

DressieEm

Fig. 324: Tightening Bolts

c. Using SST, remove the tapered roller bearing.

SST 09950-60010 (09951-00590), 09950-00020, 09950-00030, 09950-40011 (09957-04010)

DeOME0SEN

Fig. 325: Removing Tapered Roller Bearing

70. REMOVE TRANSFER DRIVEN PINION FRONT BEARING
a. Using a snap ring expander, remove the snap ring.

DL2B46TEM

Fig. 326: Removing Snap Ring

b. Using SST and a press, remove the bearing outer race.

SST 09950-60020 (09951 -00910)
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71. REMOVE BREATHER PLUG NO.2 (ATM)

] CosEiEd

Fig. 327: Removing Bearing Quter Race

72. REMOVE UNDERDRIVE BRAKE RETURN SPRING SUB-ASSEMBLY
a. Place SST on the return spring, and compress the return spring with a press.

SST 09387-00020

b. Using a snap ring expander, remove the snap ring.

NOTE: o Stop the press when the spring seat is lowered 1 to 2 mm (0.039
to 0.078 in.) from the snap ring groove, to prevent the spring
seat from being deformed.

« Do not expand the snap ring excessively.

] DHEELITEN

Fig. 328: Compressing Return Spring

73. INSPECT UNDERDRIVE BRAKE RETURN SPRING SUB-ASSEMBLY
HINT:

(See INSPECTION)

74. REMOVE UNDERDRIVE BRAKE PISTON
a. Apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to the transaxle case to remove the
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underdrive brake piston.

Underdrive Brake Piston

Fig. 329: Removing Underdrive Brake Piston

b. Remove the 2 O-rings from the underdrive brake piston.

COmTReEN

Fig. 330: Locating Underdrive Brake Piston O-Rings

75. REMOVE NEEDLE ROLLER BEARING
a. Using SST, remove the needle roller bearing from the transaxle case.

SST 09387-00041 (09387-01010, 09387-01030, 09387-01040)

88T

" pOCaRSED

Fig. 331: Removing Needle Roller Bearing

76. REMOVE UNDERDRIVE CLUTCH DRUM OIL SEAL RING
a. Remove the 2 oil seal rings from the transaxle case.
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Doox=14EM

Fig. 332: Identifving Underdrive Clutch Drum Qil Seal Ring

77. REMOVE TRANSAXLE CASE NO.1 PLUG
a. Remove the 2 transaxle case No.1 plugs.
b. Remove the 2 O-rings from the 2 transaxle case No.l plugs.

M L

Fig. 333: Removing Transaxle Case Plugs

78. REMOVE UNDERDRIVE CYLINDRICAL ROLLER BEARING
a. Using SST, remove the underdrive cylindrical roller bearing from the transaxle case.

SST 09514-35011

BT

—
um

DOOGSSEED

Fig. 334: Removing Underdrive Cylindrical Roller Bearing

79. REMOVE UNDERDRIVE OUTPUT SHAFT OIL SEAL RING
a. Remove the oil seal ring from the transaxle housing.

miércoles, 8 de febrero de 2023 08:20:12 p. m. Page 278 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

Underdrive Quiput Shaft Qll Seal Ring

Fig. 335: Identifving Underdrive Output Shaft Oil Seal Ring

80. REMOVE DIFFERENTIAL GEAR LUBE APPLY TUBE

a. Remove the bolt, transaxle apply tube clamp and differential gear lube apply tube from the
transaxle housing.

NOTE: Do not bend the tubes.

Transaxle Apply

Differential
Tube Clamp %

Gear Lube
Apply Tube

ot

)
M "u_ .J'r.‘ll Ba2Ea0bEr:

Fig. 336: Identifving Transaxle Apply Tube Clamp And Differential Gear Lube Apply Tube
INSPECTION

1. INSPECT MULTIPLE DISC CLUTCH HUB

a. Using a dial indicator, measure the inside diameter of the forward clutch hub bushing
Standard inside diameter: 23.025 to 23.046 mm (0.9065 to 0.9073 in.)
Maximum inside diameter: 23.09 mm (0.9091 in.)

NOTE: Check the contact surface of the bushing in the direct clutch shaft. If

any scratch or discoloration is found, replace the direct clutch sub-
assembly with a new one.

If the inside diameter is greater than the maximum, replace the forward clutch hub with a new one.
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Forward
Clutch Hub .
Dial Indicator

D e

Fig. 337: Measuring Inside Diameter Of Forward Clutch Hub Bushing

2. INSPECT UNDERDRIVE CLUTCH DISC NO.2

a. Check if the sliding surfaces of the disc, plate and flange are worn or burnt. If necessary, replace
them.

NOTE: o If the lining of the disc comes off or discolors, or if a part of the
groove is worn, replace all discs.

o Before installing new discs, immerse them in ATF for at least 15
minutes.

M OO0

Fig. 338: Identifying Underdrive Clutch Disc

3. INSPECT OVERDRIVE DIRECT CLUTCH DRUM SUB-ASSEMBLY
a. Using a dial indicator, measure the inside diameter of the forward clutch hub bushing.

Standard inside diameter: 23.025 to 23.046 mm (0.9065 to 0.9073 in.)

Maximum inside diameter: 23.09 mm (0.9091 in.)

NOTE: Check the contact surface of the bushing in the direct clutch shaft. If
any scratch or discoloration is found, replace the direct clutch sub-
assembly with a new one.

If the inside diameter is greater than the maximum, replace the forward clutch hub with a new one.
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Fig. 339: Measuring Inside Diameter Of Forward Clutch Hub Bushing

4. INSPECT 2ND BRAKE CLUTCH DISC

a. Check if the sliding surface of the disc, plate and flange are worn or burnt. If necessary, replace
them.

NOTE: o If the lining of the disc comes off or discolors, or if a part of the
groove is worn, replace all discs.

o Before installing new discs, immerse them in ATF for at least 15
minutes.

M = Da2ETT

Fig. 340: Identifying 2nd Brake Clutch Disc

5. INSPECT 1ST AND REVERSE BRAKE CLUTCH DISC

a. Check if the sliding surface of the disc, plate and flange are worn or burnt. If necessary, replace
them.

NOTE: « If the lining of the disc comes off or discolors, or if a part of the
groove is worn, replace all discs.

o Before installing new discs, immerse them in ATF for at least 15
minutes.
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M D81 8g

Fig. 341: Identifying 1st And Reverse Brake Clutch Disc

6. INSPECT 1ST AND REVERSE BRAKE RETURN SPRING SUB-ASSEMBLY
a. Using a vernier calipers, measure the free length of the spring together with the spring seat.

Standard free length: 17.61 mm (0.6933 in.)
HINT:

If the result is not as specified, replace the spring.

17.61 mm {0.6933in.}

3 ar
OECAARR DOIEsZLD

Fig. 342: Measuring Free Length Of 1st And Reverse Brake Return Spring

7. INSPECT UNDERDRIVE BRAKE RETURN SPRING SUB-ASSEMBLY
a. Using a vernier calipers, measure the free length of the spring together with the spring seat.

Standard free length: 13.24 mm (0.5213 in.)
HINT:

If the result is not as specified, replace the spring.
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Underdrive
Brake Retumn

Spring

Doanes2ET

Fig. 343: Measuring Free Length Of Underdrive Brake Return Spring

8. INSPECT PACK CLEARANCE OF 1ST AND REVERSE BRAKE

a. Using vernier calipers, measure the distance between the disc surface and the contact surface of the
2nd brake cylinder and transaxle case (Dimension A).

b. Select an appropriate flange so that the pack clearance will meet the specified value.

Pack clearance: 1.16 to 1.35 mm (0.0457 to 0.0531 in.)

CE2E452EN

Fig. 344: Measuring Distance Between Disc/Contact Surface Of 2nd Brake Cylinder And

Transaxle Case

HINT:

Piston stroke = Dimension A - Flange thickness

Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION

Mark|Thickness|Mark|Thickness
I [1.8(0.071)] 5 [2.2(0.087)
2 [1.9(0.075)] 6 [2.3(0.091)
3 (2.0(0.079)] 7 |2.4(0.094)
4 (2.1(0.083)] 8 [2.5(0.098)
c. Install the flange.
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9. INSPECT PACK CLEARANCE OF 2ND BRAKE

a. Using a vernier calipers, measure the distance between the disc surface and snap ring surface
(Dimension B).

b. Select an appropriate flange so that the pack clearance will meet the specified value.

Pack clearance: 0.62 to 0.91 mm (0.0244 to 0.0358 in.)

i DO2E45MEXT

Fig. 345: Measuring Distance Between Disc Surface And Snap Ring Surface

HINT:
Piston stroke = Dimension B - Flange thickness - Snap ring thickness 1.6 mm (0.063 in.)
Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION
Mark|Thickness|Mark|Thickness
1 [3.0(0.118)] 5 |3.4(0.134)

2 [3.10.122) 6 [3.5(0.138)
3 [32(0.126) 7 [3.6(0.142)
4 [3.3(0.130) 8 -

10. INSPECT PACK CLEARANCE OF UNDERDRIVE BRAKE
a. Using a dial indicator, measure the underdrive brake pack clearance while applying and releasing
compressed air (392 kPa, 4.0 kgf/crn2 , 57 psi).

Pack clearance: 1.81 to 2.20 mm (0.0713 to 0.0866 in.)
HINT:

Select an appropriate flange from the table below so that it will meet the specified value.
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D0z

Fig. 346: Measuring Underdrive Brake Pack Clearance

Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION

Mark|Thickness|Mark|Thickness
1 (3.0(0.118)] 4 |3.1(0.122)
2 13.2(0.126)] 5 |[3.3(0.130)
3 13.4(0.134)| - -

b. Temporarily remove the snap ring and attach it to the flange.
c. Reinstall the snap ring.

11. INSPECT UNDERDRIVE 1-WAY CLUTCH ASSEMBLY
a. Install the underdrive clutch assembly to the 1-way clutch.

b. Rotate the underdrive 1-way clutch assembly to check the rotating direction for the lock or free
operation.

HINT:

If the result is not as specified, replace the underdrive 1-way clutch.

LouzesEnt

Fig. 347: Inspecting Underdrive 1-Way Clutch Assembly

12. INSPECT INPUT SHAFT END PLAY
a. Using a dial indicator, measure the input shaft end play.
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End play: 0.262 to 1.244 mm (0.01 to 0.049 in.)
HINT:

If the result is not as specified, replace the input shaft or thrust needle roller bearing.

Fig. 348: Measuring Input Shaft End Play

REASSEMBLY

1. BEARING POSITION
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N Crn8EN

Fig. 349: Installing Bearings

FRONT/REAR RACE AND THRUST BEARING DIAMETER SPECIFICATION

Mark Front Race Diameter Inside / Thrust Bearing Diameter Rear Race Diameter Inside /
Outside mm (in.) Inside / QOutside mm (in.) Outside mm (in.)

) 57.2(2.252)/ 84.96 (3.3449) | 56.4 (2.220)/ 83.0 (3.268)
- 37.73 (1.4854)/58.0 (2.283) -
] 33.85 (1.3327)/52.2 (2.055) ]

24.94 (0.982) 23.5(0.925) / 44.0 (1.732) ]

o|lQ|w|>
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- 36.3 (1.429)/51.93 (2.044) 34.5 (1.358)/48.35 (1.904)

34.35 (1.352)/56.57 (2.227) | 32.45 (1.278)/56.48 (2.223) -

40.15 (1.581)/59.25 (2.333) 38.65 (1.522)/59.79 (2.354) 38.65 (1.522)/59.25 (2.332)

- 53.6 (2.110)/69.6 (2.740) -

33.02 (1.3)/45.8 (1.803) 31.85 (1.254)/57.3 (2.256) -

- 24.79 (0.976)/39.5 (1.555) 23.6 (0.929)/37.95 (1.494)

Al=|—|T|Q|m|m

- 56.3 (2.216)/75.96 (2.991) -

2. INSTALL DIFFERENTIAL GEAR LUBE APPLY TUBE

a. Install the differential gear lube apply tube and transaxle apply tube clamp with the bolt to the
transaxle housing.

Torque: 9.8 N*m (100 kgf*cm, 87 in.*1bf)

NOTE: Make sure to insert the pipe to the stopper.
T xla Appl Differantial
Tuo Clamp N @ GesrLube
‘_‘ Apply Tube
P g \f

| pozsansEs

Fig. 350: Identifving Differential Gear Lube Apply Tube And Transaxle Apply Tube Clamp

3. INSTALL TRANSAXLE CASE NO.1 PLUG
a. Install 2 new O-rings to the 2 transaxle case No.1 plugs.
b. Install the 2 transaxle case No.l plugs to the transaxle rear cover.

Torque: 7.4 N*m (75 kgf*cm, 65 in.*1bf)

N DoFnaed

Fig. 351: Installing Transaxle Case Plugs
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4. INSTALL UNDERDRIVE OUTPUT SHAFT OIL SEAL RING
a. Coat a new oil seal ring with ATF and install it to the transaxle housing.

Underdrive Qutput Shaft Qil Saal Ring .

T DooaetsEnd

Fig. 352: Identifving Underdrive Qutput Shaft Qil Seal Ring

5. INSTALL UNDERDRIVE CYLINDRICAL ROLLER BEARING
a. Coat the underdrive cylindrical roller bearing with ATF.
b. Using SST and a press, install the underdrive cylindrical roller bearing.

SST 09950-60020 (09951 -00810), 09950-70010 (09951-07100)

NOTE: Do not apply excessive pressure to the bearing.
SST
1 n
L = [ = =]
a__}q_x_:-_;,-"

DogmoTEN

Fig. 353: Installing Underdrive Cylindrical Roller Bearing

6. INSTALL UNDERDRIVE CLUTCH DRUM OIL SEAL RING
a. Coat 2 new oil seal rings with ATF, and install them to the transaxle rear cover.

NOTE: « Do not expand the end gap of the oil seal ring too much.
o Fix the hooks firmly. Confirm that the oil seal ring rotates freely
in its groove.
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ATF
—-:_\:\ Underdrive
\ =Te S\ Cluteh Drum
NI =S ;
A SNEe=ah | @ \Oil Seal Ring
AN @A
h ! LR

a3t 4EQ3

Fig. 354: Identifying Underdrive Clutch Drum Qil Seal Ring

7. INSTALL NEEDLE ROLLER BEARING

a. Wrap vinyl tape around the SST 4.0 mm (0.157 in.) from the bottom of the SST until the thickness
of the tape is about 5.0 mm (0.197 in.).

SST 09950-60010 (09951 -00320), 09950-70010 (09951-07100)
NOTE: Clean SST to remove deposited oil, before wrapping vinyl tape.

b. Coat the needle roller bearing with ATF.

DoomansEn

Fig. 355: Wrapping Vinyl Tape Around SST

c. Using SST and a press, install the needle-roller bearing to the transaxle case.

SST 09950-60010 (09951 -00320), 09950-70010 (09951-07100)

NOTE: When the wrapped vinyl tape contacts the transaxle case, stop press-
fitting.
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ity S ]

Fig. 356: Installing Needle-Roller Bearing To Transaxle Case

8. INSTALL UNDERDRIVE BRAKE PISTON

a. Coat 2 new O-rings with ATF, and install them to the underdrive brake piston.

NOTE: o Make sure that the O-rings are not twisted or pinched when they

are installed.

o Apply sufficient ATF to the O-ring before installing.

b. Coat the underdrive brake piston with ATF.

(ERIERTS ]

Fig. 357: Locating Underdrive Brake Piston O-Rings

c. Install the underdrive brake piston to the transaxle case.

NOTE: Be careful not to damage the O-ring.
;T:'.'E:—_ ™
7 Underdrive
| IR Brake Piston
T; ; m:-\
. ff“@%

DO28TE4ENT

Fig. 358: Identifving Underdrive Brake Piston
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9. INSTALL UNDERDRIVE BRAKE RETURN SPRING SUB-ASSEMBLY
a. Place SST on the return spring and compress the return spring with a press.

SST 09387-00020

b. Using a snap ring expander, install the snap ring to the transaxle case.

3~ Snap Ring
o
! DOZR40TED

M

Fig. 359: Compressing Return Spring

NOTE: o Stop the press when the spring seat is lowered 1 to 2 mm (0.039

to 0.078 in.) from the snap ring groove, to prevent the spring
seat from being deformed.

o Do not expand the snap ring excessively.

¢ Installing the spring sub-assembly, check that all of the springs
are fit in the piston correctly.

o The snap ring should be fully engaged in the groove of the
transaxle case.

10. INSTALL BREATHER PLUG NO.2 (ATM)
11. INSTALL COUNTER DRIVE GEAR BEARING
a. Coat the counter drive gear bearing with ATF.
b. Using SST and a press, install the bearing outer race.

SST 09950-60020 (09951 -01030), 09950-70010 (09951-07150), 09649-17010

NOTE: « Do not apply excessive pressure to the bearing.

« Press-fit the bearing outer race until it contacts the transaxle
case.
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c. Usinga

NOTE:

Fig. 361

>

COa1IaEM

Fig. 360: Installing Bearing Outer Race

snap ring expander, install the snap ring.

The white mark side of the snap ring should face upward.

Dia26&s7EM

: Installing Snap Ring

12. INSTALL COUNTER DRIVE GEAR

a. Coat the

counter drive gear with ATF.

b. Using SST and a press, install the tapered roller bearing to the counter drive gear.

SST 09950-70010 (09951-07150), 09649-17010

NOTE:

Do not apply excessive pressure to the bearing.
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Fig. 362: Installing Tapered Roller Bearing To Counter Drive Gear

c. Using SST and a press, install the counter drive gear and bearing to the transaxle case.

SST 09950-70010 (09951 -07150), 09223-15030, 09527-17011, 09950-60020 (09951-00750)

NOTE: Do not apply excessive pressure to the counter drive gear.
Counter S8T
Drive Gear I._r' Bearing

55T

77 L

M cofTIAST

Fig. 363: Installing Counter Drive Gear And Bearing To Transaxle Case

13. INSTALL 1ST AND REVERSE BRAKE PISTON
a. Coat 2 new O-rings with ATF.
b. Install the 2 O-rings to the 1st and reverse brake piston.

NOTE: o Make sure that the O-rings are not twisted or pinched when they
are installed.

o Apply sufficient ATF to the O-ring prior to assembling.

miércoles, 8 de febrero de 2023 08:20:12 p. m. Page 294 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

G671

Fig. 364: Locating 1st And Reverse Brake Piston O-Rings

c. Coat the Ist and reverse brake piston with ATF, and install it to the transaxle case.

NOTE: Be careful not to damage the O-ring.

15t and Reverse
Brake Piston

DA SEMEDT

Fig. 365: Identifving 1st And Reverse Brake Piston

14. INSTALL 1ST AND REVERSE BRAKE RETURN SPRING SUB-ASSEMBLY
a. Place SST on the return spring and compress the return spring with a press.

SST 09387-00070

b. Using a snap ring expander, install the snap ring to the transaxle case.

CO03EC0ECT

Fig. 366: Installing Snap Ring

NOTE:
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o Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove, preventing
the spring seat from being deformed.

o Do not expand the snap ring excessively.

¢ Installing the spring sub-assembly, check that all of the springs
are fit in the piston correctly.

o The snap ring should be fully engaged in the groove of the
cylinder.

o Fix the snap ring to the inside of the claw of the spring seat
firmly.

15. INSTALL FRONT PLANETARY RING GEAR
a. Using a screwdriver, install the front planetary ring gear and snap ring to the brake hub.

NOTE: Confirm that the snap ring is engaged in the groove of the brake hub
correctly.

Front Planetary Ring Gear

Snap Ring

" Brake Hub

(D0 1 B2

Fig. 367: Identifving Snap Ring, Brake Hub And Front Planetary Ring Gear

16. INSTALL FRONT PLANETARY GEAR ASSEMBLY
a. Install the front planetary gear assembly to the brake hub.

Front Planetary

CHIZE P ED

Fig. 368: Installing Front Planetary Gear Assembly

b. Using SST and a press, press-fit the front planetary gear assembly.
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SST 09950-60010 (09951 -00500), 09950-70010 (09951-07100)

NOTE: « Do not apply excessive pressure to the planetary gear
assembly.

o Press the inner race of LH tapered roller bearing, counter gear
and front planetary gear assembly to the position where no
preload should be applied to one pair of tapered roller bearings
(left and right).

Planetary Gear
Assambly

Transaxle
Case

Counter Drive
Gear DOGIETBED

Fig. 369: Pressing Front Planetary Gear Assembly

c. Install a new washer as shown in the illustration.

CoaxT

Fig. 370: Identifving Washer

d. Using SST, install the nut.

miércoles, 8 de febrero de 2023 08:20:12 p. m. Page 297 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

SST 09387-00030,09387-00080

Torque: 280 N*m (3,355 kgf*cm, 207 ft.*1bf)

NOTE: Assemble the washer after pressing each part, then tighten the nut to
the minimum tightening torque.

DE0ES06E01

Fig. 371: Identifving Front Planetary Gear Nut

e. Using SST and a torque wrench, measure the turning torque of the bearing while rotating SST at 60
rpm. When the measured value is not as specified, gradually tighten the nut until it reaches the
specified value.

SST 09387-00080
Standard: Turning torque at 60 rpm

Bearing: New Bearing:

88T

DoRe e

Fig. 372: Measuring Turning Torque Of Bearing

0.51 to 1.02 N*m (5.1 to 10.0 kgf*cm, 4.4 to 8.7 in.*1bf)
Used Bearing: 0.26 to 0.51 N*m (2.7 to 5.2 kgf*cm, 2.3 to 4.5 in.*1bf)
HINT:

Use a torque wrench with a fulcrum length of 160 mm (6.3 in.).
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f. Tighten the nut gradually until the specified turning torque of tapered roller bearing is measured.
Torque: 350 N*m (3,569 kgf*cm, 258 ft.*1bf)

g. Using a chisel and hammer, stake the front lock washer.

A

A

Lock Washer

Fig. 373: Staking Front Lock Washer

17. INSTALL INPUT SUN GEAR
a. Coat the 2 thrust bearings with ATF.

b. Install the 2 thrust bearings, the bearing race and the input sun gear to the front planetary gear
assembly.

NOTE: ¢ Install the bearing race on the side of the front planetary carrier.

Be careful about the direction of the race.

o Installing thrust bearing and front sun gears, be careful about
the direction of the parts.

o Install the bearing race on the side of the front sun gear. Be
careful about the direction of the race.

¢ Install the thrust bearing and the race after holding the parts on
the input sun gear by applying grease. Make sure that the
assembling order is correct.

M Cop123E02

Fig. 374: Identifying Thrust Bearings, Bearing Race And Input
Sun Gear
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Thrust bearing and bearing race diameter: mm (in.)

THRUST BEARING AND BEARING RACE DIAMETER SPECIFICATION
Inside Outside
Thrust Bearing, A| 32.5 (1.28) |56.5 (2.224)
Bearing Race, B [40.2 (1.583)(59.3 (2.335)
Thrust Bearing, C(38.6 (1.520)|59.7 (2.35)
Bearing Race, D (38.6 (1.520)[59.3 (2.335)

18. INSTALL REAR PLANETARY GEAR ASSEMBLY

a. install the rear planetary gear assembly to the rear planetary ring gear.

Rear Planetary e -
Gear Assembly ""[""‘f_—f A

DIZEEFIECR

Fig. 375: Identifving Rear Planetary Gear Assembly

b. Using a screwdriver, install the snap ring.

NOTE:

Confirm that the snap ring is fixed in the groove of the 1st and
reverse brake hub correctly.

Snap Ring

DO 18Em

Fig. 376: Installing Snap Ring

19. INSTALL 1ST AND REVERSE BRAKE CLUTCH DISC
a. Coat the 6 discs with ATF.

b. Install the 7 plates and 6 discs.
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NOTE: Make sure that the plates, discs, and flange are installed as shown in
the illustration.

Plate

Co2eat IEM

Fig. 377: Identifving Discs And Plates

20. INSPECT PACK CLEARANCE OF FIRST AND REVERSE BRAKE

a. Using vernier calipers, measure the distance between the disc surface and the contact surface of the
2nd brake cylinder and transaxle case (Dimension A).

b. Select an appropriate flange so that the pack clearance will meet the specified value.
Pack clearance: 1.16 to 1.35 mm (0.0457 to 0.0531 in.)
HINT:
Piston stroke = Dimension A - Flange thickness

Flange thickness: mm (in.)

M mee 2 bkl ]

Fig. 378: Measuring Distance Between Disc/Contact Surface Of 2nd Brake Cylinder And
Transaxle Case

FLANGE THICKNESS SPECIFICATION
Mark|Thickness|Mark|Thickness
1 [1.8(0.071)] 5 |2.2(0.087)
2 [1.9(0.075)] 6 [2.3(0.091)
3 (2.0(0.079)] 7 |2.4(0.094)
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| 4 2100083 8 [2.5(0.098)|

c. Install the flange.

[eeik ]

Fig. 379: Identifving Flange

21. INSTALL SECOND BRAKE PISTON ASSEMBLY
a. Install the second brake piston assembly to the transaxle case.

Second Brake Piston
Assembly

Fig. 380: Identifving Second Brake Piston Assembly

b. Install the snap ring and measure the inside diameter.

Inside diameter: Greater than 167 mm (6.57 in.)

NOTE: « Make sure that the taper snap ring is installed in the correct
direction.
« When the diameter does not meet the specified value, replace
the snap ring with a new one.
o After installing, confirm that there is no clearance between the
2nd brake cylinder and the fitting surface of the cylinder in the
transaxle case.
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CHaa0aEX

Fig. 381: Installing Snap Ring

22. INSTALL 1-WAY CLUTCH SLEEVE OUTER
a. Install the 1 -way clutch sleeve outer to the 2nd brake cylinder assembly.

NOTE: Make sure that the outer sleeve is installed in the correct direction.

o r":’""h
s

1-Way Clutch
Sleeve Quler

Fig. 382: Identifying 1-Way Clutch Sleeve Quter

23. INSTALL 1-WAY CLUTCH ASSEMBLY
a. Install the 1-way clutch inner race to the 1-way clutch.

NOTE: o Make sure that the inner race is installed in the correct
direction.

¢ Confirm that the discrimination mark is visible.

1-Way Clutch
Inner Race

DEOREGaEN
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Fig. 383: Identifying 1-Way Clutch Inner Race

b. Check the rotating direction of 1-way clutch for the lock or free operation as shown in the
illustration.

CBe3BED

Fig. 384: Checking Rotating Direction Of 1-Way Clutch

Install the 1-way clutch and thrust needle roller bearing to the 1-way clutch sleeve outer.
Bearing diameter: mm (in.)
BEARING DIAMETER SPECIFICATION

Inside Outside
Bearing|53.6 (2.110)[69.4 (2.732)

NOTE: Install the thrust bearing properly so that no-colored race will be
visible.

Thrust Needle

a8, 85 )
1-Way Clutch Assembiy /5|

~TinsRtEN

Fig. 385: Identifving Thrust Needle Roller Bearing And 1-Way Clutch Assembly

24. INSTALL PLANETARY CARRIER THRUST WASHER NO.1

a. Coat the planetary carrier thrust washer No. 1 with yellow petrolatum, and install the washer onto
the planetary sun gear assembly.

NOTE: After installing, confirm that the projection should be fixed firmly in

the hole of the planetary sun gear assembly.
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Planetary Carrier Thrust
Washer Ma.1

N

Fig. 386: Identifving Planetary Carrier Thrust Washer

25. REMOVE REAR PLANETARY SUN GEAR ASSEMBLY

a. Coat the planetary carrier thrust washer No.2 with yellow petrolatum, and install the washer onto
the rear planetary sun gear.

Flanetary Rear
Carrier Thrust Planetary
Washer Mo.2 Sun Gear
M DOIEIRIEN

Fig. 387: Identifving Planetary Carrier Thrust Washer And Rear Planetary Sun Gear
Assembly

b. Coat the bearing with yellow petrolatum, and install the bearing onto the rear planetary sun gear.
Bearing diameter: mm (in.)

BEARING DIAMETER SPECIFICATION

Inside Outside
Race, A |33.0(1.299) |45.4 (1.787)

Bearing, B|31.85 (1.254)(45.2 (1.78)
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Fig. 388: Identifving Bearing And Bearing Race

c. Install the rear planetary sun gear assembly to the rear planetary gear.

NOTE: Installing the rear planetary sun gear assembly, make sure that the
B1 discs are engaged.

Rear Planetary Sun Gear Assembly

M CHEET14EC2

Fig. 389: Identifving Rear Planetary Sun Gear Assembly

26. INSTALL 2ND BRAKE CLUTCH DISC
a. Coat the 4 discs with ATF.
b. Install the 4 discs and 5 plates to the transaxle case.
c. Temporarily install the snap ring.

Disc

Do2ediEn

Fig. 390: Identifving Discs And Plates

27. INSPECT PACK CLEARANCE OF 2ND BRAKE
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a. Using a vernier calipers, measure the distance between the disc surface and snap ring surface
(Dimension B).

b. Select an appropriate flange so that the pack clearance will meet the specified value.
Clearance: 0.62 to 0.91 mm (0.0244 to 0.0358 in.)
HINT:
Piston stroke = Dimension B - Flange thickness Snap ring thickness 1.6 mm (0.063 in.)
Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION
Mark|Thickness|Mark|Thickness
1 [3.0(0,118)] 5 |3.4(0.134)

2 [3.1¢0.122)) 6 [3.5(0.138)
3 [32(0.126) 7 [3.6(0.142)
4 [3.3(0.130) 8 -

M [HEHEIED

Fig. 391: Measuring Distance Between Disc Surface And Snap Ring Surface

c. Temporarily remove the snap ring, attach the selected flange and reinstall the snap ring.

NOTE: Secure the snap ring so that the ends visible through the groove of
the transaxle case.

Snap Ring
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Fig. 392: Identifving Snap Ring

28. INSTALL OVERDRIVE DIRECT CLUTCH HUB SUB-ASSEMBLY
a. Install the direct clutch hub to the planetary gear assembly.

NOTE: Be careful not to damage the bushing inside the overdrive clutch hub
during installation.

b. Coat the thrust bearing with ATF.
c. Install the bearing race and the thrust bearing to the direct clutch hub.

Overdrive Direct ) -,J’-Tk'l@i“-‘
Clutch Hub S

Fig. 393: Identifving Direct Clutch Hub

NOTE: Be careful not to drop the bearing when it is installed.

Bearing and race diameter: mm (in.)

BEARING AND RACE DIAMETER SPECIFICATION
Inside Outside
Bearing, A[24.7 (0.972)(39.5 (1.555)|

Race, B |23.6 (0.929)(38.0 (1.496)|

29. INSTALL DIRECT CLUTCH ASSEMBLY
a. Coat the thrust bearing with ATF.
b. Install the direct clutch assembly and thrust bearing to the rear planetary sun gear assembly.

NOTE: The disc in the direct clutch should completely match with the hub
attached outside the rear planetary sun gear. Otherwise, the rear
cover cannot be installed.
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N

Fig. 394: Identifving Thrust Bearing And Direct Clutch Assembly

c. Clean the connecting part of the transaxle case and the rear cover.

d. As shown in the illustration, place a straightedge on the direct clutch drum and measure the
distance between the transaxle case and the straightedge using vernier calipers (Dimension C).

M

Fig. 395: Measuring Distance Between Transaxle Case And Straightedge

e. Using vernier calipers and a straightedge, measure the dimension shown in the illustration.

f. Calculate the end play value using the following formula. Select a thrust bearing which satisfies the
end play value and install the selected bearing.

End play: 0.244 to 0.901 mm (0.0096 to 0.035S in.)

NOTE: Make sure that the no-colored race side is facing the direct clutch
assembly.

M DHRBATOEN
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Fig. 396: Measuring Dimension

HINT:
End play = Dimension D - Dimension C
Bearing thickness and diameter: mm (in.)

BEARING THICKNESS AND DIAMETER SPECIFICATION
Thickness Inside Outside
3.6 (0.1417)[56.3 (2.217)|75.7 (2.980)
3.8 (0.1496)(56.3 (2.217)|75.7 (2.980)

30. INSTALL GOVERNOR APPLY GASKET NO.1
a. Install 3 new governor apply gaskets No.1 to the transaxle case.

(m({,ﬁ / /

Q)

X

Fig. 397: Locating Governor Apply Gaskets

31. INSTALL BRAKE APPLY TUBE
a. Install the clamp to the brake apply tube.

NOTE: Make sure to install the clamp to the apply tube before installing the
apply tube to the transaxle case. This prevents the apply tube from
being deformed or damaged.

b. Install the clutch apply tube.

[ o)
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Fig. 398: Identifying Brake Apply Tube

c. Install the brake apply tube and a bolt to the transaxle case.

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)

NOTE: The tube should be securely inserted until it reaches the stopper.
N )
Brake Apply Tube \\ &
() INEEY
Clutch Jl!xpii';' H'I'uba’j ' E\Q:'

D2asEEN3

Fig. 399: Identifving Brake Apply Tube And Clutch Apply Tube

32. INSTALL NEEDLE ROLLER BEARING

a. Using SST and a press, press the needle roller bearing into the transaxle rear cover.
SST 09950-60010 (09951 -00230, 09952-06010)

Press fit depth: 20.55 to 21.25 mm (0.8091 to 0.8366 in.)

NOTE: o The engraved mark side of the bearing should face upward.

+ Repeat the press fit until the specified value is obtained.

587

[J_'J g

— 7 1

M - DOGTEEED

Fig. 400: Pressing Needle Roller Bearing Into Transaxle Rear
Cover

b. Coat a needle roller bearing with ATF.
33. INSTALL REAR CLUTCH OIL SEAL RING OUTER

a. Coat 3 new rear clutch oil seal rings with ATF, install them to the transaxle rear cover.
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NOTE: The snap ring should be fully engaged in the groove of the drum.

Rear Clutch Qi
Seal Ring Outer

Vo el e - bozeassem

Fig. 401: Identifving Rear Clutch Oil Seal Ring Quter

34. INSTALL TRANSAXLE CASE NO.1 PLUG
a. Coat 4 new O-rings with ATF.
b. Install the 4 O-rings to the 4 transaxle case No.1 plugs.
c. Install the 4 transaxle case No. 1 plugs to the transaxle rear cover.

Torque: 7.4 N*m (75 kgf*cm, 65 in.*1bf)

M DO2E3EE

Fig. 402: Identifving O-Ring And Transaxle Case No. 1 Plugs

35. INSTALL TRANSAXLE REAR COVER SUB-ASSEMBLY

a. Remove any packing material and be careful not to spill oil on the contact surfaces of the transaxle
rear cover or the transaxle case.

b. Apply FIPG to the cover.
FIPG:

Part No. 08826-00090, THREE BOND 1281 or equivalent.

NOTE: Make sure that the FIPG is applied in a bead (section diameter: ¢ 1.2)
so that the entire sealing surface will be evenly sealed. The FIPG
should also protrude slightly from the flange after the assembly of
the parts has been completed.
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Fig. 403: Applying FIPG To Cover

c. Apply liquid sealer to the "A" bolt threads.

Sealant: Part No. 08833-00080, THREE BOND 1344, LOCTITE 242 or equivalent.
d. Install the 11 bolts.

Torque: Bolt A

19 N*m (190 kgf*cm, 14 ft.*Ibf)

Other bolts:

25 N*m (250 kgf*cm, 18 ft.*1bf)

DO2EIATENS

Fig. 404: Locating Transaxle Rear Cover Bolts

36. INSTALL UNDERDRIVE CLUTCH DISC NO.2
a. Coat the 4 discs with ATF.
b. Install the 4 discs, 4 plates and flange to the transaxle case.

NOTE: Be careful about the order of discs, plate and flange assembly.
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Fig. 405: Identifving Discs, Plates And Flange

c. Using a screwdriver, install the snap ring.

NOTE: The snap ring should be fully engaged in the groove of the drum.

s dari

Fig. 406: Removing Snap Ring

37. INSPECT PACK CLEARANCE OF UNDERDRIVE BRAKE

a. Using a dial indicator, measure the underdrive brake pack clearance while applying and releasing
compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi).

Pack clearance: 1.81 to 2.20 mm (0.0713 to 0.0866 in.)

HINT:

Select an appropriate flange from the table below so that it will meet the specified value.
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Fig. 407: Measuring Underdrive Brake Pack Clearance

Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION

Mark|Thickness|Mark|Thickness
1 [3.0(0.118)] 4 |3.1(0.122)
2 3.2(0.126)] 5 |[3.3(0.130)
3 13.4(0.134)| - -

b. Temporarily remove the snap ring and attach it to the flange.
c. Reinstall the snap ring.
38. INSPECT UNDERDRIVE 1-WAY CLUTCH ASSEMBLY
a. Install the underdrive clutch assembly to the 1-way clutch.
b. Rotate the underdrive clutch assembly to check the rotating direction for the lock or free operation.

CaOn 382 HED

Fig. 408: Checking Free Operation

39. INSTALL UNDERDRIVE 1-WAY CLUTCH ASSEMBLY
a. Install the outer race retainer to the 1-way clutch.

NOTE: Fix the outer race retainer to the external tooth of the 1-way clutch
firmly.

CHFITEDN

Fig. 409: Identifving Outer Race Retainer
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b. Install the 1-way clutch to the transaxle case.

NOTE: Make sure that the mark on the 1-way clutch outer race is visible.

DonzE2ITER:

Fig. 410: Identifving Mark On 1-Way Clutch Outer Race

c. Using a screwdriver, install the snap ring to the transaxle case.

NOTE: The snap ring should be fixed fully engaged in the groove of the
transaxle case.

Fig. 411: Removing Snap Ring From Transaxle Case

40. INSTALL UNDERDRIVE CLUTCH ASSEMBLY
a. Coat the bearing and bearing race with petroleum jelly, install them onto the underdrive clutch.

Bearing and bearing race diameter: mm (in.)

BEARING AND BEARING RACE DIAMETER SPECIFICATION

Inside Outside

Bearing|37.73 (1.4854)(58.0 (2.2835)
Race |29.9 (1.1772)|55.5 (2.185)
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Fig. 412: Identifyving Bearing And Bearing Race

b. Install the underdrive clutch assembly to the transaxle case.

NOTE: Do not damage the oil seal when installing the underdrive clutch
drum sub-assembly.

41. INSTALL PARKING LOCK PAWL
a. Install the pawl pin and spring to the parking lock pawl.

Parking Lock Pawl

] THEAR1 ED

Fig. 413: Identifving Pawl Pin, Spring And Parking Lock Pawl

b. Temporarily install the parking lock pawl, shaft and spring to the transaxle case, as shown in the
illustration.

V. NREEETE J S e
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Fig. 414: Identifving Spring, Pawl Pin And Parking Lock Pawl
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42. INSTALL UNDERDRIVE PLANETARY GEAR ASSEMBLY
a. Install the underdrive planetary gear assembly to the transaxle case.

NOTE: Fully engage all the discs of underdrive clutch and hub splines of the
underdrive planetary gear assembly and install them securely.

=TT Underdrive
S ET Planetary Gear
Assambly

Fig. 415: Installing Underdrive Planetary Gear Assembly

b. Install the parking lock pawl shatft.

Fig. 416: Installing Parking Lock Pawl Shaft

c. Install the pawl shaft clamp with the bolt.

Torque: 9.8 N*m (100 kgf*cm, 87 in.*1bf)
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Fig. 417: Installing Pawl Shaft Clamp Bolt

d. Using a straightedge and vernier calipers as shown in the illustration, measure the gap between the
top of the differential drive pinion in the underdrive planetary gear and the contact surface of the
transaxle case and housing (Dimension E).

NOTE: Record dimension E for the following process.

00387 RED

Fig. 418: Measuring Gap Between Top Of Differential Drive Pinion

e. As shown in the illustration, measure the 2 places of the transaxle housing, and calculate dimension
F using the formula below.

NOTE: Record dimension F for the following process.
HINT:
Dimension F = Dimension (1) - Dimension (2)

Dimension (1) Dimension (2}

=l DOESSTIEN

Fig. 419: Identifyving Dimension (1) And Dimension (2)

43. INSTALL MULTIPLE DISC CLUTCH HUB
a. Install the thrust bearing race No.1 to the transaxle case while checking its direction.

Bearing race diameter: mm (in.)

BEARING RACE DIAMETER SPECIFICATION
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Inside Outside
Bearing race|39.5 (1.555)|45.8 (1.803)

Thrust Bearing Race No.1

e DONE0ETENR

Fig. 420: Identifving Thrust Bearing Race

b. Coat the thrust needle roller bearing and race with yellow petrolatum, install them onto the multiple
disc clutch hub.

Thrust bearing and race diameter: mm (in.)

THRUST BEARING AND RACE DIAMETER SPECIFICATION
Inside Outside
Thrust Bearing|36.4 (1.433)|52.2 (2.055)

c. Coat the needle roller bearing with ATF.

Thrust Needle Multiple

Roller Bearing

M D26 TI0EDZ

Fig. 421: Identifving Thrust Needle Roller Bearing And Multiple Disc Clutch Hub

d. Install the needle roller bearing to the multiple clutch hub.
Bearing diameter: mm (in.)

BEARING DIAMETER SPECIFICATION
Inside Outside
Bearing|23.6 (0.929)44 (1.732)

e. Install the multiple clutch hub to the transaxle case.
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Thrust Needle

Roller Bearing Diisc Clutch
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Multiple
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Fig. 422: Identifving Thrust Needle Roller Bearing And Multiple Disc Clutch Hub

44. INSTALL FORWARD CLUTCH ASSEMBLY
a. Coat the thrust needle roller bearing with ATF.
b. Install the thrust needle roller bearing to the forward clutch.

Thrust bearing diameter: mm (in.)

THRUST BEARING DIAMETER SPECIFICATION

Inside Outside
Thrust Bearing|33.58 (1.3220)|51.9 (2.043)

NOTE: Install the thrust bearing properly so that the no-colored race or blue
ink jet race will be visible.

() Thrust Needle
’ Roller Bearing

COaEn

Fig. 423: Identifving Thrust Needle Roller Bearing

c. Install the forward clutch to the forward clutch assembly.

NOTE:

o Align the splines of all discs in the forward clutch with those of
multiple clutch hub to install them securely.

o Be careful not to damage the bushing inside of the forward
clutch hub during installation.
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Fig. 424: Identifying Forward Clutch Assembly

45. INSTALL OVERDRIVE BRAKE GASKET
a. Install 2 new overdrive brake gaskets.

Fig. 425: Identifving Overdrive Brake Gaskets

46. INSTALL DIFFERENTIAL GEAR ASSEMBLY
a. Install the differential gear assembly to the transaxle case.

Differential
Gear Assembly

CO254G0EN

Fig. 426: Installing Differential Gear Assembly To Transaxle Case

47. INSTALL THRUST BEARING UNDERDRIVE RACE NO.2
a. Install the thrust bearing underdrive race No.2 to the underdrive planetary gear assembly.
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Thrust Bearing Underdrive Race No.2

Farward Clutch
Aszsambly

Differantial Gear
Aszambly

Underdrive Pianetary Gear Assambly
DOSsGEda

Fig. 427: I1dentifving Differential Gear Assembly, Forward Clutch Assembly And Underdrive
Planetary Gear Assembly

48. INSTALL THRUST NEEDLE ROLLER BEARING
a. Coat the thrust needle roller bearing with ATF.

b. Calculate the end play value using the following formula and values of Dimension E and F that are
measured when installing the cylindrical roller bearing and underdrive planetary gear. Select an
appropriate underdrive planetary gear thrust bearing race No.2 which satisfies the specified end
play value, and install the selected bearing race.

End play: 0.498 to 0.993 mm (0.01961 to 0.03909 in.)

Thrust Meedis
Differential Gear Roller Bearing
Assembly

Farward clutch Assambly
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Fig. 428: Identifving Forward Clutch Assembly And Differential Gear Assembly

HINT:

End play = Dimension F - Dimension E - thrust bearing thickness 2.5 mm (0.0984 in.) - underdrive
thrust bearing race No.2 thickness.

Race thickness: mm (in.)

RACE THICKNESS SPECIFICATION
F-E Thickness

Less than 7.72 (0.3039)[3.5 (0.138)
7.72 (0.3039) 3.8 (0.150)
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Bearing and bearing race diameter: mm (in.)

BEARING AND BEARING RACE DIAMETER SPECIFICATION

Inside Outside
Bearing |[57.2 (2.252)(84.96 (3.345)

Bearing race| 56.4 (2.22) | 83 (3.268)

49. INSTALL OIL PUMP ASSEMBLY
a. Install the oil pump to the transaxle case with the 7 bolts.

Torque: 22 N*m (226 kgf*cm, 16 ft.*1bf)

Fig. 429: Locating Transaxle Case Bolts

b. Coat the O-ring of oil pump with ATF.

NOTE: Confirm that the input shaft rotates smoothly with the manual
operation after installing the oil pump.

Fig. 430: Identifving O-Ring

50. INSTALL TRANSAXLE HOUSING

a. Remove any packing material and be careful not to spill oil on the contact surface of the transaxle
case or transaxle housing.

b. Apply FIPG to the transaxle case.
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FIPG: Part No. 08826-00090, THREE BOND 1281 or equivalent

FIPG —_

Seal Bead Width 1.2 mm (0.047 in.)
COFEI0EN2

Fig. 431: Identifving FIPG On Transaxle Housing

c. Install the transaxle housing and 16 bolts to the transaxle case.
Torque: Bolt A
22 N*m (225 kgf*cm, 16 ft.*1bf) Bolt B
29 N*m (300 kgf*cm, 22 ft.*Ibf) Bolt C
29 N*m (295 kgf*cm, 21 ft.*1bf) Bolt D

22 N*m (226 kgf*cm, 16 ft.*1bf)

COgasEaED

Fig. 432: Identifving Transaxle Housing Bolts

HINT:

Apply seal packing or equivalent to bolts A and D.
Seal packing: THREE BOND 2403 or equivalent
Bolt length

Bolt A: 50 mm (1.969 in.)
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Bolt B: 50 mm (1.969 in.)
Bolt C: 42 mm (1.654 in.)

Bolt D: 72 mm (2.835 in.)
NOTE: Tighten the bolts within 10 minutes of sealant application.

51. INSPECT INPUT SHAFT END PLAY
a. Using a dial indicator, measure the input shaft end play.

End play: 0.262 to 1.249 mm (0.0100 to 0.0494 in.)

Fig. 433: Measuring Input Shaft End Play

52. FIX AUTOMATIC TRANSAXLE ASSEMBLY
a. Fix the transaxle assembly.

L it k]

Fig. 434: Identifving Automatic Transaxle Assembly

53. INSTALL MANUAL VALVE LEVER SHAFT OIL SEAL
a. Coat a new oil seal with MP grease.
b. Install the oil seal to the transaxle case.

SST 09950-60010 (09951 -00230), 09950-70010 (09951-07100)
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Qil seal installation depth: 0 +- 0.5 mm (0 +- 0.197 in.)

55T
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Fig. 435: Tapping Oil Seal To Transaxle Case

54. INSTALL PARKING LOCK ROD SUB-ASSEMBLY
a. Install the parking lock rod to the manual valve lever.

Parking Lock Rod Sub-assembly

M LOaRIaZEM

Fig. 436: Identifying Parking Lock Rod Sub-Assembly

55. INSTALL MANUAL VALVE LEVER SUB-ASSEMBLY
a. Install a new spacer and manual valve lever shaft to the transaxle case.

NOTE: Do not damage the oil seal when installing the shaft to the transaxle
case.

DOHrEASEN

Fig. 437: Installing Manual Valve Lever Sub-Assembly
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b. Using a pin punch and hammer, drive in a new pin.

Fig. 438: Tapping Pin

c. Turn the spacer and the lever shaft to align the small hole for locating the staking position in the
spacer with the staking position mark on the lever shatft.

d. Using a pin punch, stake the spacer through the small hole.
Check that the spacer does not turn.

o

¥
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Fig. 439: Turning Spacer And Lever Shaft

56. INSTALL MANUAL VALVE LEVER SHAFT RETAINER SPRING
a. Using needle-nose pliers, install the retainer spring.

NOTE: Hang the spring on the shaft firmly.

Fig. 440: Removing Manual Valve Lever Shaft Retainer Spring
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57. INSTALL PARKING LOCK PAWL BRACKET
a. Install the parking lock pawl bracket with the 2 bolts.

Torque: 20 N*m (205 kgf*cm, 15 ft.*1bf)

Bolt length: 25 mm (0.984 in.)

NOTE: Make sure that the parking rod is placed between the parking pawl
and the guide of the parking bracket when the parking bracket is
installed.

Fig. 441: Locating Parking Lock Pawl Bracket And Bolts

58. INSTALL MANUAL DETENT SPRING SUB-ASSEMBLY
a. Install the manual detent spring and cover with the 2 bolts.

NOTE: Make sure to install the manual detent spring and cover in this order.
HINT:
Tighten bolt A first, and then bolt B.
Torque: Bolt A

20 N*m (205 kgf*cm, 15 ft.*1bf)

g\
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Fig. 442: Locating Manual Detent Spring And Cover Bolts

Bolt B 12 N*m (120 kgf*cm, 9 ft.*1bf)
Bolt length:

Bolt A: 27 mm (1.063 in.)

Bolt B: 16 mm (0.630 in.)

59. INSTALL B-3 ACCUMULATOR PISTON
a. Coat a new O-ring with ATF, install it to the B-3 accumulator piston.

NOTE: Make sure that the O-ring is not twisted and that it does not protrude
abnormally from the accumulator piston. Apply sufficient ATF before
installing the O-ring. The O-ring must be installed in the correct
position.

%= O-ring

B-3 Accumulator
Piston

CO0SMEN

Fig. 443: Locating O-Ring And B-3 Accumulator Piston

b. Coat the piston with ATF, install it to the transaxle case.

NOTE: Install the springs to each accumulator piston, checking the
identification color or each spring.

Accumulator spring:

B-3 ACCUMULATOR SPRING FREE LENGTH OUTER DIAMETER SPECIFICATION
Free length Outer diameter mm (in.)|Color
Inner 62.00 (2.4409)/ 15.50 (0.610) |Purple
Outer 74.23 (2.9224) / 21.70 (0.854) [Purple
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Fig. 444: Locating Piston With ATF

60. INSTALL REVERSE CLUTCH ACCUMULATOR PISTON
a. Coat 2 new O-rings with ATF, install them to the reverse accumulator piston.

NOTE: Make sure that the O-ring is not twisted and that it does not protrude
abnormally from the accumulator piston. Apply sufficient ATF before
installing the O-ring. The O-ring must be installed in the correct
position.

Reverse Cluich Accumulator Piston

L] COMENZEDRS

Fig. 445: Locating Reverse Clutch Accumulator Piston O-Rings

b. Coat the piston with ATF, install it to the transaxle case.

NOTE: Install the springs to each accumulator piston, checking the
identification color or each spring.

Accumulator spring:

REVERSE CLUTCH ACCUMULATOR SPRING FREE LENGTH OUTER DIAMETER
SPECIFICATION

Free length Outer diameter mm (in.)| Color
60.96 (2.3999)/ 14.10 (0.555) Yellow
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Fig. 446: Installing Reverse Clutch Accumulator Piston

61. INSTALL C-3 ACCUMULATOR PISTON
a. Coat a new O-ring with ATF, install it to the C-3 accumulator piston.

NOTE: Make sure that the O-ring is not twisted and that it does not protrude
abnormally from the accumulator piston. Apply sufficient ATF before
installing the O-ring. The O-ring must be installed in the correct
position.

C-3 Accumulator
Piston

DodAERE

Fig. 447: Locating O-Ring And C-3 Accumulator Piston

b. Coat the piston with ATF, install it to the transaxle case.

NOTE: Install the springs to each accumulator piston, checking the
identification color or each spring.

Accumulator spring:

C-3 ACCUMULATOR SPRING FREE LENGTH OUTER DIAMETER SPECIFICATION

Free length Outer diameter mm (in.)| Color
72.20 (2.8425)/ 19.0 (0.748) Colorless
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Fig. 448: Installing C-3 Accumulator Piston To Transaxle Case

c. Install the spring to the C-3 accumulator piston.

NOTE: Install the springs to each accumulator piston, checking the
identification color or each spring.

Fig. 449: Identifving Spring And C-3 Accumulator Piston

62. INSTALL CHECK BALL BODY
a. Coat the check ball body with ATF.
b. Install the check ball body and spring.

NOTE: Be sure to place the spring in the hole in the check ball body. Be
careful about the direction of the parts.

| 7 i)f_f—‘ Check Ball

- DOOGBIEDN

Fig. 450: Identifving Check Ball Body And Spring
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63. INSTALL BRAKE DRUM GASKET
a. Coat a new brake drum gasket with ATF, install it to the transaxle case.

NOTE: Be sure not to damage the lip of the transaxle case brake gasket
when inserting the gasket to the case. Apply sufficient ATF to the
gasket before installation. Be careful about the direction of parts.

Fig. 451: Locating Brake Drum Gasket

64. INSTALL TRANSAXLE CASE 2ND BRAKE GASKET
a. Coat a new transaxle case 2nd brake gasket with ATF, and install it to the transaxle case.

NOTE: Be sure not to damage the lip of the transaxle case brake gasket
when inserting the gasket to the case. Apply sufficient ATF to the
gasket before installation. Be careful about the direction of parts.

Fig. 452: Locating Transaxle Case 2nd Brake Gasket

65. INSTALL GOVERNOR APPLY GASKET NO.1
a. Coat a new governor apply gasket No.l1 with ATF, and install it to the transaxle case.

NOTE: Be sure not to damage the lip of the transaxle case brake gasket
when inserting the gasket to the case. Apply sufficient ATF to the
gasket before installation. Be careful about the direction of parts.
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Fig. 453: Locating Governor Apply Gasket No.1

66. INSTALL TRANSMISSION WIRE
a. Coat a new O-ring with ATF, and install it to the transmission wire.

NOTE: Make sure that the O-ring is not twisted, protruded, or pinched when
installing the wire transmission to the transaxle case. Apply
sufficient ATF to the O-ring before installation.

Do03s36aEm

Fig. 454: Locating O-Ring With ATF

b. Install the transmission wire retaining bolt.

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)

bl

Fig. 455: Locating Transmission Wire Retaining Bolt

TE0%

67. CONNECT TRANSMISSION WIRE
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a. Coat an O-ring of the ATF temperature sensor with ATF.
b. Install the ATF temperature sensor with the lock plate and bolt.

Torque: 6.6 N*m (67 kgf*cm, 58 in.*1bf)

c. Connect the 7 solenoid connectors.

NOTE: ¢ Connect the connectors A, B, C, D, E, F, G, in the order from
shortest to longest.

o Apply ATF to the bolt.

B
T SITEDS

Fig. 456: Locating Solenoid Connectors

68. INSTALL TRANSMISSION VALVE BODY ASSEMBLY

a. While positioning the manual valve lever position, install the valve body to the transaxle case with
the 17 bolts.

Torque: 11 N*m (110 kgf*cm, 8 ft.*Ibf)
Bolt length:

Bolt A: 41 mm (1.614 in.)

Bolt B: 57 mm (2.244 in.)

Bolt C: 25 mm (0.984 in.)
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Fig. 457: Locating Transaxle Case Bolts

NOTE: ¢ Push the valve body against the accumulator piston spring and
the check ball body to install the valve body.

o When installing the valve body to the transaxle case, do not
hold the solenoids.

o Temporarily tighten the bolts marked with (1) in the illustration
first because they are positioning bolts.

69. INSTALL VALVE BODY OIL STRAINER ASSEMBLY
a. Coat a new O-ring with ATF and install it to the oil strainer.

NOTE: Make sure that the O-ring is not twisted or pinched. Apply sufficient
ATF to the O-ring before installation.

Cog183IEH

Fig. 458: Locating O-Ring

b. Install the oil strainer and 3 bolts to the valve body.
Torque: 11 N*m (110 kgf*cm, 8 ft.*1bf)

NOTE: Apply ATF to the bolts.
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Fig. 459: Locating Qil Strainer Bolts

70. INSTALL AUTOMATIC TRANSAXLE OIL PAN SUB-ASSEMBLY
a. Install the 2 magnets to the oil pan.
b. Apply seal packing or equivalent to new 18 bolts.

Seal packing: THREE BOND 2430 or equivalent

) ;v:-_ _ﬂ.:'.;_ﬂ_'_'.'. :;::I_'..'._-.

[ Co2E31aEN

Fig. 460: Identifving Magnets In Oil Pan

c. Install the oil pan and new oil pan gasket to the transaxle case with the 18 bolts.

Torque: 7.8 N*m (80 kgf*cm, 69 in.*1bf)

NOTE: « Tighten the bolts within 10 minutes of sealant application.

o« Completely remove any oil or grease from the contact surface of
the transaxle case and the oil pan with the gasket before
installing the oil pan to the case.
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Fig. 461: Locating Oil Pan Bolts

71. INSTALL TRANSAXLE CASE NO.1 PLUG
a. Coat 4 new O-rings with ATF, and install them to the 4 transaxle case No.1 plugs.
b. Install the 4 transaxle case No.1 plugs to the transaxle case.

Torque: 7.4 N*m (75 kgf*cm, 65 in.*1bf)

] T =TT T

Fig. 462: Identifving O-Rings And Transaxle Case No.l1 Plugs

72. INSTALL SPEED SENSOR
a. Coat 2 new O-rings with ATF and install them to the 2 sensors.
b. Install the 2 sensors to the transaxle case with the 2 bolts.

Torque: 11.0 N*m (115 kgf*cm, 8 ft.*Ibf)

Speed Sensor

:‘““u _J'f = P C .r"/-
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Fig. 463: Identifying Speed Sensor

73. INSTALL OIL COOLER TUBE UNION (OUTLET OIL COOLER UNION)
a. Coat a new O-ring with ATF, and install it to the elbow.
b. Install the elbow to the transaxle case.

Torque: 27 N*m (276 kgf*cm, 20 ft.*1bf)
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Fig. 464: Identifving O-Ring And Elbow

74. INSTALL OIL COOLER TUBE UNION (INLET OIL COOLER UNION)
a. Coat a new O-ring with ATF, and install it to the union.
b. Install the union to the transaxle case.

Torque: 25 N*m (255 kgf*cm, 18 ft.*1bf)

75. INSTALL BREATHER PLUG HOSE
a. Install the breather plug hose to the transaxle case firmly.

CORIIED

Fig. 465: Identifving O-Ring And Union

76. INSTALL PARK/NEUTRAL POSITION SWITCH ASSEMBLY

a. Install the park/neutral position switch onto the manual valve lever shaft, and temporarily install the

2 adjusting bolts.
b. Install a new nut stopper and nut.
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Torque: 6.9 N*m (70 kgf*cm, 61 in.*1bf)

N DO0EI0

Fig. 466: Locating Park/Neutral Position Switch Bolts

c. Temporarily install the control shaft lever.

Control Shaft, |
Levear P

K DOoSHnERX

Fig. 467: Identifving Control Shaft Lever

d. Turn the lever counterclockwise until it stops, and then turn it clockwise 2 notches.
e. Remove the control shaft lever.

M

Fig. 468: Turning Lever Counterclockwise

Align the groove with the neutral basic line.
g. Tighten the 2 bolts.

Torque: 5.4 N*m (55 kgf*cm, 48 in.*1bf)
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Fig. 469: Aligning Groove With Neutral Basic Line

h. Using a screwdriver, stake the nut with the nut stopper.

il

Fig. 470: Tapping Lock Nut

1. Install the control shaft lever, washer and nut.
Torque: 13 N*m (130 kgf*cm, 9 ft.*1bf)

77. INSTALL SPEEDOMETER DRIVEN HOLE (ATM) COVER SUB-ASSEMBLY
a. Coat a new O-ring with ATF and install it to the speedometer driven hole cover.
b. Install the bolt and speedometer driven hole cover sub assembly to the transaxle assembly.

Torque: 6.9 N*m (70 kgf*cm, 61 in.*1bf)

Fig. 471: Locating Control Shaft Lever With Bolt
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SEAL RING

@ FRONT OIL PUMP OIL SEAL
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Fig. 472: Exploded View Of Qil Pump Components With Torque Specification

DISASSEMBLY
1. INSPECT OIL PUMP ASSEMBLY
HINT:

(See INSPECTION)

2. REMOVE CLUTCH DRUM OIL SEAL RING
a. Remove the 2 clutch drum oil seal rings.
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Clutch Drum
0Oil Seal Ring

COCHEICM

Fig. 473: Identifving Clutch Drum Qil Seal Rings

3. REMOVE STATOR SHAFT ASSEMBLY
a. Using a "Torx" socket (T30), remove the 11 bolts and stator shaft.
4. INSPECT CLEARANCE OF OIL PUMP ASSEMBLY

HINT:

(See INSPECTION)

oHasen

Fig. 474: Locating Stator Shaft With Bolts

5. REMOVE FRONT OIL PUMP DRIVE GEAR
a. Remove the front oil pump drive gear.

Fig. 475: Locating Front Oil Pump Drive Gear

6. REMOVE FRONT OIL PUMP DRIVEN GEAR
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a. Remove the front oil pump driven gear.

N ClHsZ

Fig. 476: Locating Front Oil Pump Driven Gear

7. REMOVE FRONT OIL PUMP BODY O-RING
a. Using a screwdriver, remove the O-ring.

HINT:

Tape the screwdriver before use.

Fig. 477: Removing O-Ring

8. REMOVE FRONT OIL PUMP OIL SEAL
a. Mount the oil pump in a soft jaw vise.
b. Using SST, remove the oil seal from the oil pump body.

SST 09308-00010
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DM PED

Fig. 478: Removing Oil Seal From Qil Pump Body

INSPECTION

1. INSPECT OIL PUMP ASSEMBLY
a. Turn the drive gear with the 2 screwdrivers and make sure that it rotates smoothly.

NOTE: Be careful not to damage the oil seal lip.

e R E]

Fig. 479: Turning Drive Gear With Screwdrivers

2. INSPECT CLEARANCE OF OIL PUMP ASSEMBLY
a. Push the driven gear to one side of the body.
b. Using a feeler gauge, measure the clearance.

Standard body clearance: 0.10 to 0.17 mm (0.0039 to 0.0067 in.)
Side clearance: 0.02 to 0.05 mm (0.001 to 0.002 in.)
Maximum body clearance: 0.17 mm (0.0067 in.)

If the body clearance is greater than the maximum, replace the oil pump body sub-assembly.
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Qil Pump
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Dil Purnp
Orive Gaar

D

Fig. 480: Inspecting Clearance Of Oil Pump Assembly

c. Using a feeler gauge, measure the tip clearance between the driven gear teeth and drive gear teeth.
Standard tip clearance: 0.07 to 0.15 mm (0.0028 to 0.0059 in.)
Maximum tip clearance: (.15 mm (0.0059 in.)

If the tip clearance is greater than the maximum, replace the oil pump body sub-assembly.

Fig. 481: Measuring Tip Clearance Between Driven Gear Teeth And Drive Gear Teeth

d. Using a straightedge and feeler gauge, measure the side clearance of both gears.
Standard side clearance: 0.02 to 0.05 mm (0.0008 to 0.0020 in.)
Maximum side clearance: 0.05 mm (0.0020 in.)
Drive gear thickness: mm (in.)

DRIVE GEAR THICKNESS SPECIFICATION
Mark Thickness

11.690 to 11.699 (0.4602 to 0.4606)
11.700 to 11.709 (0.4606 to 0.4610)
11.710 to 11.720 (0.4610 to 0.4614)
11.721 to 11.730 (0.4615 to 0.4618)
11.731 to 11.740 (0.4619 to 0.4622)

m|o|Q|w| >
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M

Fig. 482: Measuring Side Clearance Of Both Gears

Driven gear thickness: mm (in.)

DRIVEN GEAR THICKNESS SPECIFICATION
Mark Thickness

11.690 to 11.699 (0.4602 to 0.4606)
11.700 to 11.709 (0.4606 to 0.4610)
11.710 to 11.720 (0.4610 to 0.4614)
11.721 to 11.730 (0.4615 to 0.4618)
11.731 to 11.740 (0.4619 to 0.4622)

m|g|aw| >

3. INSPECT FRONT OIL PUMP AND GEAR BODY SUB-ASSEMBLY
a. Using a dial indicator, measure the inside diameter of the oil pump body bushing.

Standard inside diameter: 38.113 to 38.138 mm (1.50051 to 1.50149 in.)
Maximum inside diameter: 38.188 mm (1.50346 in.)

If the inside diameter is greater than the maximum, replace the oil pump body sub-assembly.

nleant ]

Fig. 483: Measuring Inside Diameter Of Oil Pump Body Bushing

4. INSPECT STATOR SHAFT ASSEMBLY
a. Using a dial indicator, measure the inside diameter of the stator shaft.

Standard inside diameter: 21.500 to 21.526 mm (0.84646 to 0.84748 in.)

miércoles, 8 de febrero de 2023 08:20:13 p. m. Page 348 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

Maximum inside diameter: 21.57 mm (0.8492 in.)

If the inside diameter is greater than the maximum, replace the stator shatft.

Do3ES

Fig. 484: Measuring Inside Diameter Of Stator Shaft

REASSEMBLY

1. INSTALL FRONT OIL PUMP OIL SEAL
a. Using SST and a hammer, install a new oil seal to the oil pump body.

SST 09350-32014 (09351-32140)
HINT:
The seal end should be flat with the outer edge of the oil pump.

b. Coat the lip of the oil seal with MP grease.

Fig. 485: Tapping Oil Seal To Oil Pump Body

2. INSTALL FRONT OIL PUMP BODY O-RING
a. Coat new O-ring with ATF, and install it to the oil pump body.

NOTE: Make sure that the O-ring is not twisted or pinched. Moreover, apply
enough ATF to the O-ring before installation.
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Fig. 486: Identifving O-Ring With ATF

3. INSTALL FRONT OIL PUMP DRIVEN GEAR

a. Goat the front oil pump driven gear with ATF, and install it to the oil pump body with the marked
side facing upward.

il Purngp
Dirive Gear

& [} EC T ]

Fig. 487: Identifving Mark On Front Oil Pump Driven Gear

4. INSTALL FRONT OIL PUMP DRIVE GEAR

a. Coat the front oil pump drive gear with ATF, and install it to the oil pump body with the marked
side facing upward.

Qil Pump Mark
Drive Gear
/)2
III. II.lr_..l'
L=
(N .
\
W
.
N o CHIECHEE 04

Fig. 488: Identifving Oil Pump Drive Gear Marks

5. INSTALL STATOR SHAFT ASSEMBLY
a. Set the stator shaft and align it with each bolt hole.
b. Using a "Torx" socket (T30), install the 11 bolts.
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Torque: 9.8 N*m (100 kgf*cm, 87 in.*1bf)

ooasiend

Fig. 489: Locating Stator Shaft With Bolts

6. INSTALL CLUTCH DRUM OIL SEAL RING
a. Coat 2 new clutch drum oil seal rings with ATF.
b. Install 2 new clutch drum oil seal rings.

NOTE: Do not expand the ring ends excessively.

7. INSPECT OIL PUMP ASSEMBLY

HINT:

(See INSPECTION)

Clutch Drum

Oil Seal Ring ,.-J7|:_

Da2ss2TEN

Fig. 490: Identifving Clutch Drum QOil Seal Rings

SECOND BRAKE PISTON

COMPONENTS
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2ZND BRAKE CYLINDER

2ND BRAKE PISTON

® O-RING

2ND BRAKE PISTON RETURN SPRING SUB-ASSEMBLY

SNAP RING

® MNon-reusable part

N CAMTIBEDL

Fig. 491: Identifving Second Brake Piston Components

DISASSEMBLY

1. REMOVE 2ND BRAKE PISTON RETURN SPRING SUB-ASSEMBLY
a. Place SST on the return spring and compress the return spring with a press.

SST 09387-00060

b. Using a screwdriver, remove the snap ring.
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Fig. 492: Removing Snap Ring

c. Remove the 2nd brake piston return spring.

Ind Brake Piston Return
Fpring

M DIZETMEYD

Fig. 493: Identifving 2nd Brake Piston Return Spring

2. REMOVE 2ND BRAKE PISTON

a. Hold the 2nd brake piston and apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to the 2nd
brake cylinder to remove the 2nd brake piston.

NOTE: Hold the piston with a shop rag or a piece of cloth when removing the
piston. Failure to do so may result in the piston jumping out from the
cylinder.

COZHTS

Fig. 494: Removing 2nd Brake Piston

3. REMOVE 2ND BRAKE PISTON O-RING
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a. Remove the 2 O-rings from the 2nd brake piston.

[ DHEHFOREG

Fig. 495: Locating 2nd Brake Piston O-Rings

INSPECTION

1. INSPECT 2ND BRAKE PISTON RETURN SPRING SUB-ASSEMBLY
a. Using vernier calipers, measure the free length of the spring together with the spring seat.

Standard free length: 16.61 mm (0.6539 in.)

2nd Brake Plston
Return Spring

] (el 24 E

Fig. 496: Measuring Free Length Of 2nd Brake Piston Return Spring

REASSEMBLY

1. INSTALL 2ND BRAKE PISTON O-RING
a. Coat 2 new O-rings with ATF, and install them in the 2nd brake piston.

NOTE: Make sure that the O-ring is not twisted or pinched.
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1 O-ring

M DIERFORET

Fig. 497: Locating 2nd Brake Piston O-Rings

2. INSTALL 2ND BRAKE PISTON
a. Coat the 2nd brake piston with ATF, and install it to the 2nd brake cylinder.

NOTE: Be careful not to damage the O-ring.

DO2ETTS

Fig. 498: Installing 2nd Brake Piston

3. INSTALL 2ND BRAKE PISTON RETURN SPRING SUB-ASSEMBLY
a. Install the 2nd brake piston return spring.

NOTE: Installing the spring sub- assembly, check that all of the springs are
fit in the piston correctly.

Ind Brake Piston Return
Fpring

M DIZETMEYD

Fig. 499: Identifving 2nd Brake Piston Return Spring

b. Place SST on the piston return spring, and compress the piston return spring with a press.
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SST 09387-00060

c. Using a screwdriver, install the snap ring.
d. Be sure that the end gap of the snap ring is not aligned with the spring retainer claw.

NOTE: o Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove.

o This prevents the spring seat from being deformed.

3] Ear Tk ]

Fig. 500: Removing Snap Ring

FORWARD CLUTCH

COMPONENTS
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FORWARD CLUTCH RETURN
SPRING SUB-ASSEMBLY

FORWARD CLUTCH PISTON
SUB-ASSEMBLY FORWARD CLUTCH

BALANCER

SMNAP RING

FORWARD CLUTCH
DRUM

INPUT SHAFT OIL
SEAL RING

1 i
Sy pp—

e SNAP RING

e FLANGE
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Fig. 501: Identifving Forward Clutch Components

DISASSEMBLY
1. INSPECT PACK CLEARANCE OF FORWARD CLUTCH
HINT:

(See INSPECTION)
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2. REMOVE FORWARD MULTIPLE DISC CLUTCH DISC
a. Using a screwdriver, remove the snap ring.

DoRGTEIEDT

Fig. 502: Removing Snap Ring

b. Remove the flange, 5 discs and 5 plates from the input shaft assembly.

CH2A 7 B4

Fig. 503: Identifving Flange, Discs And Plates

3. REMOVE FORWARD CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Place SST on the spring retainer and compress the return spring with a press.

b. Using a snap ring expander, remove the snap ring.

NOTE: o Stop the press when the spring seat is lowered 1 to 2 mm (0.039
to 0.078 in.) from the snap ring groove, preventing the spring
seat from being deformed.

o Do not expand the snap ring excessively.

c. Remove the clutch balancer from the input shatft.
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Fig. 505: Identifving Clutch Balancer And Input Shaft

d. Remove the forward clutch return spring from the input shaft.

Forward Clutch g
Return Spring | B

M L TETI

Fig. 506: Identifving Forward Clutch Return Spring And Input Shaft

4. REMOVE FORWARD CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Place the forward clutch drum onto the oil pump.

b. Holding the forward clutch piston by hand, apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to
the oil pump to remove the forward clutch piston.

HINT:

When the piston cannot be removed as it is slanted, blow air again with the protruding side pushed,
or remove the piston using the needle nose pliers with vinyl tape on the tip.
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Fig. 507: Applying Compressed Air To Oil Pump

5. REMOVE INPUT SHAFT OIL SEAL RING
a. Remove the input shaft oil seal ring from the input shatft.

Fig. 508: Removing Input Shaft Oil Seal Ring

INSPECTION

1. INSPECT PACK CLEARANCE OF FORWARD CLUTCH
a. Install the forward clutch on the oil pump.

NOTE: Be careful not to damage the oil seal ring of oil pump.

b. Using a dial indicator, measure the forward clutch pack clearance while applying and releasing
compressed air (392 kPa, 4.0 kgf/crn2 , 57 psi).

Pack clearance: 1.00 to 1.25 mm (0.0394 to 0.4921 in.)
If the clearance is not as specified, inspect the discs, plates and flange.
HINT:

If the opening is large, cover it with a shop rug or a piece of cloth to prevent the compressed air
from being released.
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Fig. 509: Measuring Forward Clutch Pack Clearance

2. INSPECT FORWARD MULTIPLE DISC CLUTCH DISC

a. Check if the sliding surface of the disc, plate and flange are worn or burnt. If necessary, replace
them.

HINT:

o If the lining of the disc comes off or discolors, or if a part of the groove is worn, replace all
discs.

o Before installing new discs, immerse them in ATF for at least 15 minutes.

M [T

Fig. 510: Identifving Reverse Brake Clutch Disc

3. INSPECT FORWARD CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Using vernier calipers, measure the free length of the spring together with the spring seat.
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Standard free length: 26.74 mm (1.0528 in.)

Forward Clutch
Return Spring

M

OOz 11 Ed

Fig. 511: Measuring Free Length Of Spring

4. INSPECT PACK CLEARANCE OF FORWARD CLUTCH

a. Using a dial indicator, measure the forward clutch pack clearance while applying and releasing
compressed air (392 kgf/cm2 , 4.0 kPa, 57 psi).

Pack clearance: 1.00 to 1.25 mm (0.0394 to 0.4921 in.)

If the piston stroke is less than the minimum, parts may be assembled incorrectly. Check and
reassemble the parts again.

If the clearance is not as specified, select another flange.

HINT:

There are 5 different thicknesses of flanges available.

Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION

No.

Thickness

No.

Thickness

3.00 (0.1181)

4

3.45 (0.1358)

3.15 (0.1240)

5

3.60 (0.1417)

W |~

3.30 (0.1299)
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DORET15EM1

Fig. 512: Measuring Forward Clutch Pack Clearance

5. INSPECT FORWARD MULTIPLE DISC CLUTCH DISC

a. Check if the disc lightly rotates when rotating the forward clutch assembly after inserting the
multiple disc clutch into it.

NOTE: Do not place the forward clutch assembly in a vise.

Fig. 513: Checking Forward Clutch Assembly Rotation

REASSEMBLY

1. INSTALL INPUT SHAFT OIL SEAL RING
a. Compress a new input shaft oil seal ring from both sides to reduce dimension A.

Dimension A: 5 mm (0.197 in.)
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b. Coat the oil seal ring with ATF and install it to the input shaft.

NOTE: Do not expand the end gap of the oil seal ring too much. Fix the
hooks firmly.

DO2SSATED

Fig. 514: Compressing Input Shaft Oil Seal Ring From Both Sides To Reduce Dimension

2. INSTALL FORWARD CLUTCH PISTON SUB-ASSEMBLY
a. Coat the forward clutch piston with ATF, and install it to the input shaft.

NOTE: Be careful not to damage the lip of the forward clutch piston.

Forward Clutch Piston - |
M : DO MPEMH

Fig. 515: Identifving Forward Clutch Piston Sub-Assembly

3. INSTALL FORWARD CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Install the return spring to the input shatft.

NOTE: Installing the spring sub-assembly, check that all of the springs are
fit in the piston correctly.

b. Coat the clutch balancer with ATF.
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Forward Clutch
Return Spring

M L TETI

Fig. 516: Identifving Forward Clutch Return Spring And Input Shaft

c. Install the clutch balancer to the input shaft.

NOTE: o Be careful not to damage the lip of the forward clutch balancer.

 Make sure that the clutch balancer is not pinched and that there
are no other defects at the lip.

o Apply sufficient ATF to the sealing lip before installation.

Clutch Balancer ==

Ca2ETnaEnz

Fig. 517: Identifying Clutch Balancer And Input Shaft

d. Place SST on the clutch balancer, and compress the clutch balancer with a press.
SST 09387-00020

e. Install the snap ring with a snap ring expander.
f. Be sure that the end gap of the snap ring is not aligned with the spring retainer claw.

NOTE: o Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove.

o This prevents the spring seat from being deformed.
« Do not expand the snap ring excessively.
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85T

Fig. 518: Removing Snap Ring

g. Set the end gap of the snap ring in the piston as shown in the illustration.

NOTE: The end gap of the snap ring should not align with any of the
stoppers.

4. INSTALL FORWARD MULTIPLE DISC CLUTCH DISC
a. Coat the 5 discs with ATF.

DO2ET BREND

Fig. 519: Identifving Stoppers

b. Install the 5 plates, 5 discs and flange input shaft.

NOTE: Make sure that the plates, discs, and flange are installed as shown in
the illustration.

Disc

CO2B4AFED
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Fig. 520: Identifving Plates, Discs And Flange Input Shaft

c. Using a screwdriver, install the snap ring.
d. Check that the end gap of the snap ring is not aligned with one of the cutouts.

NOTE: The snap ring should be fully engaged in the groove of the drum.
5. INSPECT PACK CLEARANCE OF FORWARD CLUTCH

HINT:

(See INSPECTION)

DoRGTEIEDT

Fig. 521: Removing Snap Ring

6. INSPECT FORWARD MULTIPLE DISC CLUTCH DISC
HINT:

(See INSPECTION)

DIRECT CLUTCH

COMPONENTS
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DIRECT MULTIPLE
DISC CLUTCH

SNAF RING CUSHION PLATE

| AT ..‘_.- . e ke NG, i  \2 :
! ¢ o P % o \ 1
l o @ .... | : 2 s -'.:-I. i1 “‘_.‘ & ' o
OVERDRIVE DIRECT
FLA
HANGE CLUTCH DISC

D L T L ——

SNAP RING
OVERDRIVE DIRECT
OVERDRIVE CLUTCH PISTON - =T
DIRECT CLUTCH ‘__’___F_.--""
BALANCER —.—==="""QVERDRIVE DIRECT

CLUTCH O-RING

INTERMEDIATE SHAFT
SNAP RING OVERDRIVE CLUTCH OVERDRIVE DIRECT
RETURN SPRING CLUTCH DRUM
SUB-ASSEMBLY SUB-ASSEMELY
N CTB0MIEDS

Fig. 522: Identifving Direct Clutch Components

DISASSEMBLY
1. INSPECT PACK CLEARANCE OF REVERSE CLUTCH
HINT:

(See INSPECTION)
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2. INSPECT PACK CLEARANCE OF DIRECT CLUTCH AND OVERDRIVE CLUTCH
HINT:

(See INSPECTION)

3. REMOVE DIRECT MULTIPLE DISC CLUTCH
a. Using a screwdriver, remove the snap ring from the intermediate shaft.

254 TRED

Fig. 523: Removing Snap Ring From Intermediate Shaft

b. Remove the flange, 3 discs, 3 plates and cushion plate from the intermediate shaft.

] THIFEAFD

Fig. 524: Removing Flange, Discs, Plates And Cushion Plate From Intermediate Shaft

4. REMOVE OVERDRIVE DIRECT CLUTCH DISC
a. Using a screwdriver, remove the snap ring from the intermediate shaft.
b. Remove the flange, 4 discs and 4 plates from the intermediate shaft.
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Fig. 525: Removing Flange, Discs And Plates From Intermediate Shaft

5. REMOVE OVERDRIVE CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Place SST on the clutch balancer and compress the spring with a press.

SST 09387-00020

b. Using a snap ring expander, remove the snap ring from the direct clutch drum.

NOTE: o Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove.

55T

OO0ETTED

Fig. 526: Removing Snap Ring

o This prevents the spring seat from being deformed.
o Do not expand the snap ring excessively.

c. Remove the clutch balancer from the direct clutch drum.
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Clutch
Direct Clutch Balancer

Drum

D224 EDR

M

Fig. 527: Identifving Clutch Balancer And Direct Clutch Drum

d. Remove the overdrive clutch return spring from the direct clutch drum.

Overdrive
Clutch Return
Spring

Direct Cluich
Drum

DORAGA23E 0

Fig. 528: Identifving Overdrive Clutch Return Spring And Direct Clutch Drum

6. REMOVE OVERDRIVE DIRECT CLUTCH PISTON
a. Install the intermediate shaft on the transaxle rear cover.

b. Holding the direct clutch piston with your hand, apply compressed air (392 kPa, 4.0 kgf/cm2 , 57
psi) to the transaxle rear cover to remove the direct clutch piston.

Fig. 529: Removing Overdrive Direct Clutch Piston

7. REMOVE OVERDRIVE DIRECT CLUTCH DRUM SUB-ASSEMBLY

a. Holding the direct clutch drum by hand, apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi) to the
transaxle rear cover to remove the direct clutch drum.
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Fig. 530: Removing Overdrive Direct Clutch Drum Sub-Assembly

8. REMOVE OVERDRIVE DIRECT CLUTCH O-RING
a. Using a screwdriver, remove the O-ring from the direct clutch drum.

O-Ring

M CHEAHED

Fig. 531: Locating Overdrive Direct Clutch O-Ring

INSPECTION

1. INSPECT PACK CLEARANCE OF REVERSE CLUTCH
a. Install the intermediate shaft and needle roller bearing onto the transaxle rear cover.

b. Using a dial indicator, measure the reverse clutch pack clearance while applying and releasing
compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi).

Pack clearance: 0.60 to 0.82 mm (0.02362 to 0.03228 in.)

If the pack clearance is not as specified, inspect the discs, plates and flange.
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] (B TR

Fig. 532: Measuring Reverse Clutch Pack Clearance

2. INSPECT PACK CLEARANCE OF DIRECT CLUTCH AND OVERDRIVE CLUTCH
a. Using a dial indicator, measure the direct clutch and overdrive clutch pack clearance while applying
and releasing compressed air (392 kPa, 4.0 kgf/em? , 57 psi).

Pack clearance: 0.61 to 0.83 mm (0.02401 to 0.03268 in.)

If the pack clearance is not as specified, inspect the discs, plates and flange.
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N D

Fig. 533: Measuring Direct Clutch And Overdrive Clutch Pack Clearance

3. INSPECT DIRECT MULTIPLE DISC CLUTCH DISC

a. Check if the sliding surfaces of the disc, plate and flange are worn or burnt. If necessary, replace
them.

HINT:

o If the lining of the disc comes off or discolors, or if a part of the groove is worn, replace all
discs.

o Before installing new discs, immerse them in ATF for at least 15 minutes.

DozeT8

M

Fig. 534: Identifving Direct Multiple Disc Clutch Disc

4. INSPECT OVERDRIVE DIRECT CLUTCH DISC

a. Check if the sliding surface of the disc, plate and flange are worn or burnt. If necessary, replace
them.
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HINT:

o Ifthe lining of the disc comes off or discolors, or if a part of the groove is worn, replace all
discs.

o Before installing new discs, immerse them in ATF for at least 15 minutes.

Y] CORETE

Fig. 535: Identifving Overdrive Direct Clutch Disc

5. INSPECT OVERDRIVE CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Using vernier calipers, measure the free length of the spring together with the spring seat.

Standard free length: 25.91 mm (1.0201 in.)

Owerdrive Clutch P
Return Spring  ~

M D2 1Egd

Fig. 536: Measuring Free Length Of Overdrive Clutch Return Spring

6. INSPECT PACK CLEARANCE OF REVERSE CLUTCH
a. Install the intermediate shaft onto the transaxle rear cover.

b. Using a dial indicator, measure the direct clutch pack clearance while applying and releasing
compressed air (392 kPa, 4.0 kgf/crn2 , 57 psi).

Clearance: 0.60 to 0.82 mm (0.02362 to 0.03228 in.)

If the pack clearance is less than the minimum, parts may have been assembled incorrectly, so
check and reassemble again. If the clearance is not as specified, select another flange.

HINT:
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There are 7 flanges of different thickness.
Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION
No.|Thickness|No.|Thickness
3.0(0.118) 5 3.4 (0.134)
3.1(0.122)[ 6 [3.5(0.138)
3.2(0.126)[ 7 (3.6 (0.142)
3.3(0.130)| - -

AW —

] (B TR

Fig. 537: Measuring Reverse Clutch Pack Clearance

7. INSPECT PACK CLEARANCE OF DIRECT CLUTCH AND OVERDRIVE CLUTCH
a. Using a dial indicator, measure the direct clutch & overdrive clutch pack clearance while applying
and releasing compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi).

Clearance: 0.61 to 0.83 mm (0.02401 to 0.03268 in.)

If the pack clearance is less than the minimum, parts may have been assembled incorrectly, so
check and reassemble again. If the clearance is not as specified, select another flange.

HINT:

There are 7 different thicknesses of flanges available.
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Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION
No.|Thickness|No.|Thickness
2.5 (0.098) 2.9 (0.114)
2.6 (0.102) 3.0 (0.118)
2.7 (0.106) 3.1(0.122)
2.8 (0.110)| - -

N |

W=D

b. Check that the disc rotates when rotating the disc after inserting the rear planetary sun gear.

NOTE: Do not place the rear planetary sun gear in a vise.

Fig. 538: Checking Disc Rotation

REASSEMBLY

1. INSTALL OVERDRIVE DIRECT CLUTCH O-RING
a. Coat an O-ring with ATF, and install it to the direct clutch drum.

NOTE: Make sure that the O-ring is not twisted or pinched when it is
installed.

M CHEAHED

Fig. 539: Locating Overdrive Direct Clutch O-Ring

2. INSTALL OVERDRIVE DIRECT CLUTCH DRUM SUB-ASSEMBLY
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a. Coat the direct clutch drum with ATF, and install it to the intermediate shaft.

NOTE: « Be careful not to damage the O-ring.
o Be careful not to damage the lip of the direct clutch drum.

Direct Clutch

Intermediate
Shaft

M BO2G4SZED

Fig. 540: Identifying Direct Clutch Drum And Intermediate Shaft

3. INSTALL OVERDRIVE DIRECT CLUTCH PISTON
a. Coat the overdrive direct clutch piston with ATF, and install it to the direct clutch drum.

COwerdrive Direct
Cluteh Platon

H GUER AT

Fig. 541: Identifving Overdrive Direct Clutch Piston

4. INSTALL OVERDRIVE CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Install the overdrive clutch return spring to the direct clutch drum.

NOTE: Installing the spring sub-assembly, check that all of the springs are
fit in piston correctly.

b. Coat the clutch balancer with ATF.
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i,  Overdrive
N5~ Cluich Return
Spring

D2 2¥E0N

Fig. 542: Identifving Overdrive Clutch Return Spring And Direct Clutch Drum

c. Install the clutch balancer to the direct clutch drum.

NOTE: o Be careful not to damage the lip of the direct clutch balancer.

« Make sure that the lip of the seal is not pinched and that it has
no other defects.

o Apply sufficient ATF to the sealing lip before installing the
clutch balancer.

Clutch
Direct Clutch Balancer

Drum

D224 EN2

N
Fig. 543: Identifying Clutch Balancer And Direct Clutch Drum

d. Place SST on the clutch balancer and compress the overdrive clutch return spring with a press.
SST 09387-00020

e. Using a snap ring expander, install the snap ring to the direct clutch drum.
f. Be sure that the end gap of the snap ring is not aligned with the spring retainer claw.

NOTE: o Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove.

o This prevents the spring seat from being deformed.
o Do not expand the snap ring excessively.
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55T

OO0ETTED

Fig. 544: Removing Snap Ring

g. Set the end gap of the snap ring in the piston shown in the illustration.

NOTE: The end gap of the snap ring should not align with any of the
stoppers.

Lizsa el

Fig. 545: Identifying Stoppers

5. INSTALL OVERDRIVE DIRECT CLUTCH DISC
a. Coat the 4 discs with ATF.
b. Install the 4 plates, 4 discs and flange to the intermediate shaft.

NOTE: Make sure that the plates, discs, and flange are installed as shown in
the illustration.

IS
RS [ N
[ ___"--_‘: I'~| _,r-"}“-a__.-/

N . T CHRMATED

Fig. 546: Identifving Plates, Discs And Flange
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c. Using a screwdriver, install the snap ring.
d. Check that the end gap of the snap ring is not aligned with one of the cutouts.

NOTE: The snap ring should be fully engaged in the groove of the drum.

il bal 1]

Fig. 547: Installing Snap Ring

6. INSTALL DIRECT MULTIPLE DISC CLUTCH DISC
a. Coat the 3 disc with ATF.
b. Install the cushion plate, 3 plates, 3 disc and flange to the intermediate shaft.

NOTE: « Install the cushion plate with the mark on the white surface
facing to plate.

o Be careful about the order of discs, plate and flange assembly.

Flange-_ |
F'Iate< Disc
Cushion
Plate
M [ali AT 2|

Fig. 548: Identifying Cushion Plate, Plates, Discs And Flange

c. Using a screwdriver, install the snap ling.
d. Check that the end gap of the snap ling is not aligned with one of the cutouts.

NOTE: The slap ring should be fixed certainly in the groove of the drum.
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Fig. 549: Installing Snap Ring

UNDERDRIVE PLANETARY GEAR
COMPONENTS
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CYLINDRICAL
ROLLER BEARING
RACE INNER

— PARKING LOCK GEAR

LOCK NUT DIFFERENTIAL
DRIVE PINION UNDERDRIVE PLANETARY RING GEAR

@ 280 (2,855, 207)

® RADIAL BALL BEARING FRONT

SNAP RING

UNDERDRIVE PLANETARY GEAR

COUNTER DRIVEN GEAR

® RADIAL BALL BEARING REAR
MN*m (kgf*cm, ft.*lbf) | Specified torque

® Non-reusable part
(7] C1IARRREND

Fig. 550: Identifving Underdrive Planetary Gear Components With Torque Specification

DISASSEMBLY
1. INSPECT UNDERDRIVE PLANETARY GEAR PRELOAD
HINT:

(See INSPECTION)

2. REMOVE FRONT PLANETARY GEAR NUT
a. Using SST, loosen the staked part of the lock nut.
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SST 09930-00010 (09931 -00010, 09931 -00020), 09387-00050

Fig. 551: Tapping Lock Nut

b. Place the underdrive planetary gear in a soft jaw vise.

NOTE: Be careful not to damage the differential drive pinion.

Undardrive
£ e Planefary Gear

- .-;I
- DO0GETENZ

Fig. 552: Placing Underdrive Planetary Gear In Soft Jaw Vise

c. Using a socket wrench, remove the lock nut.

Underdrive
e —~" Planetary Gaar
gt
s ,»””‘=iw

TRt e Ve
(RS

Fig. 553: Removing Lock Nut

3. REMOVE CYLINDRICAL ROLLER BEARING RACE INNER
a. Using SST, remove the cylindrical roller bearing race inner.
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SST 09950-00020, 09950-00030, 09950-60010 (09951-00320, 09957-04010)

e ik ]

Fig. 554: Removing Cylindrical Roller Bearing Race Inner

4. REMOVE UNDERDRIVE PLANETARY GEAR ASSEMBLY

a. Using SST and a press, remove the differential drive pinion, parking lock gear, counter driven gear
with underdrive planetary ring gear and radial ball bearing front.

SST 09950-60010 (09951 -00320), 09387-00050, 09950-00020, 09950-00030, 09950-40011
(09957-04010)

88T

DE28ATEN

Fig. 555: Identifving SST

b. Place the underdrive planetary gear in a soft jaw vise.
c. Using SST, remove the radial ball bearing rear from the underdrive planetary gear.

SST 09950-60010 (09951 -00320), 09950-00030, 09950-40011 (09957-04010)

== Tum .

55T

DFEHEN
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Fig. 556: Removing Radial Ball Bearing Rear

5. REMOVE UNDERDRIVE PLANETARY RING GEAR
a. Using a snap ring pliers, remove the snap ring.

Snap Ring

DOoeEeEm

Fig. 557: Removing Snap Ring

b. Remove the underdrive planetary ring gear from the counter driven gear.

Underdrive Planetary Ring Gear

DOC3EET ERD

Fig. 558: Identifving Underdrive Planetary Ring Gear And Counter Driven Gear

INSPECTION

1. INSPECT UNDERDRIVE PLANETARY GEAR PRELOAD
a. Using SST, fix the underdrive planetary gear assembly.

SST 09387-00050

ﬁ?‘ IL.I nderdrive

'*.‘- Planetary Gear

DICSRaEy
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Fig. 559: Identifving Underdrive Planetary Gear Assembly

. Using SST and a torque wrench, measure the turning torque of the underdrive planetary gear

assembly while rotating the torque wrench at 60 rpm.

SST 09387-00050

Turning torque at 60 rpm.: 0.50 to 1.42 N*m (5.1 to 14.5 kgf*cm, 4.4 to 12.6 in.*1bf)
HINT:

Use a torque wrench with a fulcrum length of 160 mm (6.3 in.).

DHEPEGIEN]

Fig. 560: Measuring Turning Torque Of Underdrive Planetary Gear

REASSEMBLY

1.

INSTALL UNDERDRIVE PLANETARY RING GEAR
a. Install a new snap ring to the outer race of the radial ball bearing rear.

HINT:

When replacing the bearing, also replace the counter driven gear with a new one.

COOB112EFT

Fig. 561: Installing Snap Ring To Outer Race

b. Using a piston ring compressor, squeeze the snap ring.
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Fig. 562: Squeezing Snap Ring

c. Using SST and a press, press in the outer race of the radial ball bearing rear.

SST 09950-60020 (09951-00890), 09950-70010 (09951-07100)

NOTE: Be sure not to damage the snap ring during outer race installation.

Do 14E01

Fig. 563: Pressing In Outer Race Of Radial Ball Bearing Rear

d. Install the underdrive planetary ring gear to the counter driven gear.

D03EET 02

Fig. 564: Identifving Underdrive Planetary Ring Gear And Counter Driven Gear

e. Using a snap ring pliers, install the snap ring.
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DoEEHEEN

Fig. 565: Identifving Snap Ring

2. INSTALL UNDERDRIVE PLANETARY GEAR ASSEMBLY
a. Using SST and a press, press the radial ball bearing rear in the underdrive planetary gear.

SST 09502-12010, 09950-60010 (09951 -00260), 09950-70010 (09951-07100)

NOTE: Press the bearing until it becomes flat at the bottom.

S5T

DInEEA35EN

Fig. 566: Pressing Radial Ball Bearing Rear In Underdrive Planetary Gear

b. Install the counter driven gear with planetary ring gear to the underdrive planetary gear.

Dooat1y

Fig. 567: Identifving Counter Driven Gear With Planetary Ring Gear

c. Using SST and a press, press in the radial ball bearing front.
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SST 09502-12010, 09950-60010 (09951-00260), 09950-70010 (09951-07100)

NOTE: Press the counter driven gear while rotating it.

Fig. 568: Pressing Radial Ball Bearing Front

d. Using SST and a press, press in the parking lock gear.

SST 09502-12010, 09950-60010 (09951 -00260), 09950-70010 (09951-07100)

NOTE: Press the counter driven gear while rotating it.

™ DlBaiIEe

Fig. 569: Pressing Parking Lock Gear

3. INSTALL DIFFERENTIAL DRIVE PINION
a. Using SST and a press, press the differential drive pinion.

SST 09726-40010, 09950-60010 (09951 -00260), 09950-70010 (09951-07100)

NOTE: Press the counter driven gear while rotating it.
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Differential
Drive Pinicn

M COREABEN

Fig. 570: Pressing Differential Drive Pinion

4. INSTALL CYLINDRICAL ROLLER BEARING RACE INNER
a. Using SST and a press, press the cylindrical roller bearing race inner.

SST 09506-35010, 09950-60010 (09951 -00260), 09950-70010 (09951-07100)

NOTE: Press the counter driven gear while rotating it.

[er T k]

Fig. 571: Pressing Cylindrical Roller Bearing Race Inner

5. INSTALL FRONT PLANETARY GEAR NUT
a. Place the underdrive planetary gear in a soft jaw vise.

NOTE: Be careful not to damage the differential drive pinion.

b. Using a socket wrench, install a new lock nut.
Torque: 280 N*m (2,885 kgf*cm, 207 ft.*1bf)
HINT:

Use a torque wrench with a fulcrum length of 750 mm (29.53 in.).
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Underdrive

s Wﬁahumw&nr
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Fig. 572: Tightening Lock Nut

c. Using a pin punch and hammer, stake the lock nut.

CAUTION: Be sure that there are no cracks on the nut.

6. INSPECT UNDERDRIVE PLANETARY GEAR PRELOAD
HINT:

(See INSPECTION)

Fig. 573: Staking Lock Nut

UNDERDRIVE CLUTCH

COMPONENTS
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PLATE

UNDERDRIVE CLUTCH
DRUM

UNDERDRIVE CLUTCH
PISTON SET

UNDERDRIVE CLUTCH
FLANGE NO.2 HOLE
SNAP RING

® UNDERDRIVE
CLUTCH DRUM
O-RING

UNDERDRIVE CLUTCH RETURN
SPRING SUB-ASSEMBLY

SNAP RING

@ Non-reusable part

N C14egacny

Fig. 574: Identifving Underdrive Clutch Components

DISASSEMBLY
1. INSPECT UNDERDRIVE PACK CLEARANCE
HINT:

(See INSPECTION)

2. REMOVE UNDERDRIVE CLUTCH FLANGE NO.2 HOLE SNAP RING
a. Using a screwdriver, remove the underdrive clutch flange No.2 snap ring.
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Snap Ring

DaCa e Com

Fig. 575: Removing Snap Ring

3. REMOVE UNDERDRIVE CLUTCH DISC NO.1
a. Remove the flange, 4 discs and 4 plates from the underdrive clutch drum.

Underdrive
Clutch Drum

M DB

Fig. 576: Identifving Underdrive Clutch Drum

4. REMOVE UNDERDRIVE CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Place SST on the clutch balancer and compress the spring with a press.

SST 09350-32014

b. Using a snap ring expander, remove the snap ring.

NOTE: « Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove.

o This prevents the spring seat from being deformed.
o Do not expand the snap ring excessively.
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Fig. 577: Compressing Spring

c. Remove the clutch balancer from the underdrive clutch drum.
Cluich : T Ty
Balancer Ly —

Underdrive
Clutch Drum

Clbsasekal

Fig. 578: Removing Clutch Balancer From Underdrive Clutch Drum

d. Remove the return spring from the underdrive clutch drum.

Undardrive
Clutch Refurn
Spring

Fig. 579: Removing Return Spring From Underdrive Clutch Drum

5. REMOVE UNDERDRIVE CLUTCH PISTON SET
a. Install the underdrive clutch to the transaxle case.

NOTE: Be careful not to damage the oil seal ring.

b. Holding the underdrive clutch piston by hand, apply compressed air (392 kPa, 4.0 kgf/cm2 , 57 psi)
to the transaxle case to remove the underdrive clutch piston.
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OO

Fig. 580: Applying Compressed Air To Transaxle Case

6. REMOVE UNDERDRIVE CLUTCH DRUM O-RING
a. Using a screwdriver, remove the O-ring from the underdrive clutch drum.

LI ::k el 7

NS =/
T WA
et Ny

I CO26AGEENE

Fig. 581: Locating O-Ring

INSPECTION

1. INSPECT UNDERDRIVE PACK CLEARANCE
a. Install the underdrive clutch to the transaxle case.

NOTE: Be careful not to damage the oil seal rings.

b. Install a dial indicator as shown in the illustration.

c. Measure the underdrive clutch pack clearance while applying and releasing compressed air (392

kPa, 4.0 kgf/em? , 57 psi).

Pack clearance: 1.51 to 1.71 mm (0.0594 to 0.0673 in.)

If the pack clearance is not as specified, inspect the discs, plates and flange.
HINT:

There are 5 flanges in different thickness.

Flange thickness: mm (in.)
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FLANGE THICKNESS SPECIFICATION

Mark|Thickness|Mark|Thickness
1 [3.0(0.118)] 4 ([3.6(0.122)
2 13.2(0.126)] 5 |[3.8(0.130)
3 3.4(0.134)] - -

M DEBAIIED

Fig. 582: Measuring Underdrive Clutch Pack Clearance

2. INSPECT UNDERDRIVE CLUTCH DISC NO.1

a. Check if the sliding surface of the disc, plate and flange are worn or burnt. If necessary, replace
them.

HINT:

o If the lining of the disc comes off or discolors, or if a part of the groove is worn, replace all
discs.

¢ Before installing new discs, immerse them in ATF for at least 15 minutes.
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QM7 7

Fig. 583: Identifving Underdrive Clutch Disc No.1

3. INSPECT UNDERDRIVE CLUTCH DRUM SUB-ASSEMBLY
a. Using a dial indicator, measure the inside diameter of the underdrive clutch drum bushing.

Standard drum bushing: 37.06 to 37.08 mm (1.4591 to 1.4598 in.)
Maximum drum bushing: 37.13 mm (1.4618 in.)

If the inside diameter is greater than the maximum, replace the underdrive clutch drum.

Fig. 584: Measuring Inside Diameter Of Underdrive Clutch Drum Bushing

4. INSPECT UNDERDRIVE CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Using a vernier calipers, measure the free length of the spring together with the spring seat.

Standard free length: 17.14 mm (0.6752 in.)

——
A

Fig. 585: Measuring Free Length Of Spring
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REASSEMBLY

1. INSTALL UNDERDRIVE CLUTCH DRUM O-RING
a. Coat a new O-ring with ATF, and install it to the underdrive clutch drum.

NOTE: Make sure that the O-ring is not twisted or pinched.

] [Blie 2 LS ]

Fig. 586: Identifving O-Ring

2. INSTALL UNDERDRIVE CLUTCH PISTON SET
a. Coat the underdrive clutch piston with ATF, and install it to the underdrive clutch piston drum.

NOTE: « Be careful not to damage the O-ring.
o Be careful not to damage the lip of the piston.

CO03a6D0

Fig. 587: Installing Underdrive Clutch Piston

3. INSTALL UNDERDRIVE CLUTCH RETURN SPRING SUB-ASSEMBLY
a. Install the return spring to the underdrive clutch drum.

NOTE: Installing the spring sub-assembly, check that all of the springs are
fit in the piston correctly.

b. Coat the clutch balancer with ATF.
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Fig. 588: Removing Return Spring From Underdrive Clutch Drum

c. Install the clutch balancer to the underdrive clutch drum.

NOTE: Be careful not to damage the lip of the clutch balancer.

Clutch e
Balancer --5_"'/
A L
Undeardrive
Clutch Drum
Cpsasekal

Fig. 589: Removing Clutch Balancer From Underdrive Clutch Drum

d. Place SST on the clutch balancer and compress the piston return spring with a press.
SST 09350-32014 (09351 -32070)

e. Using a snap ring expander, install the snap ring to the underdrive clutch drum.
f. Be sure that the end gap of the snap ring is not aligned with the spring retainer claw.

NOTE: o Stop the press when the spring seat is lowered to the place 1 to
2 mm (0.039 to 0.078 in.) from the snap ring groove.

o This prevents the spring seat from being deformed.
o Do not expand the snap ring excessively.
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Fig. 590: Compressing Spring

g. Set the end gap of the snap ring in the underdrive clutch drum as shown in the illustration.

NOTE: The end gap of the snap ring should not align with any of the
stoppers.

Stopper

ESANEDT

Fig. 591: Identifving Stoppers Location

4. INSTALL UNDERDRIVE CLUTCH DISC NO.1
a. Coat the 4 discs with ATF.
b. Install the 4 plates, 4 discs and flange to the underdrive clutch drum.

NOTE: Make sure that the plates, discs, and flange are installed as shown in
the illustration.

Fig. 592: Identifving Plates, Discs And Flange
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5. INSTALL 1ST & REVERSE BRAKE RETURN SPRING SHAFT SNAP RING
a. Using a screwdriver, install the underdrive clutch flange No.2 hole snap ring.

DooaTH

Fig. 593: Removing Snap Ring

b. Check that the end gap of snap ring is not aligned with one of the cutouts.
NOTE: The snap ring should be fully engaged in the groove of the drum.
6. INSPECT UNDERDRIVE PACK CLEARANCE

HINT:

(See INSPECTION)

DIFFERENTIAL CASE

COMPONENTS
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-
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@ Non-reusable part

C1AEESEN

Fig. 594: Identifving Differential Case Components With Torque Specifications (1 Of 2)
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DIFFERENTIAL LH CASE

CENTER DIFFERENTIAL SIDE
GEAR THRUST WASHEW NO.2 TAPERED ROLLER BEARING

CONICAL SPRING
FRONT DIFFERENTIAL SIDE =T
GEAR THRUST WASHER { @ -

FRONT DIFFERENTIAL SIDE GEAR et

S —— 1

- @ OIL SEAL

PLATE WASHER

BEARING RACE

FRONT DIFFERENTIAL RING GEAR

@ Non-reusable part

N C114BDSELS

Fig. 595: Identifving Differential Case Components (2 Of 2)

DISASSEMBLY

1. REMOVE FRONT DIFFERENTIAL RING GEAR
a. Place the match-marks on the ring gear and differential case.
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,?}ern-.mm .
Front Differential Ring Ge="  comuaso

Fig. 596: Identifving Match-Marks On Ring Gear And Differential Case

b. Remove the 16 bolts.

Front Differential
Ring Gear

Fig. 597: Identifving Front Differential Ring Gear

c. Using a plastic hammer, tap ring gear to remove it from the case.

Fig. 598: Tapping Front Differential Ring Gear

2. REMOVE FRONT DIFFERENTIAL SIDE GEAR
a. Remove the differential LH case from the differential case assembly.
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Differential i
Case Assembly /3

CosmATEN

Fig. 599: Identifving Differential LH Case And Differential Case Assembly

b. Remove the differential case No.2 from the differential case LH.

Differential
Case No.2

Differantial
Case LH

COEXBNEDT

Fig. 600: Removing Differential Case No. 2 From Differential Case LH

c. Remove the front differential side gear, front differential side gear thrust washer, conical spring and
center differential side gear thrust washer No.2 from the differential case LH.

Front Diﬁ&rential,@ Front Differential

Side Gear Side Gear Thrust
Waher
Conical Spring '@
@ Center
Differential
Side Gear
Differential [o & 12 Thrust
Case LH ' Washer No.2
COMHEEEN
Fig. 601: Identifving Front Differential Side Gear And Front/Center Differential Side Gear
Thrust Washer

d. Using a snap ring expander, remove the pinion shaft spacer snap ring.
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Do EEDED

Fig. 602: Removing Pinion Shaft Spacer Snap Ring

e. Using a pin punch and hammer, remove 3 straight pins.

CoBaniEm

Fig. 603: Removing Straight Pins

f. Remove the center differential pinion shaft and 2 differential pinion shafts.

GO Eo

Fig. 604: Identifving Center Differential Pinion Shaft And Differential Pinion Shafts

g. Remove 4 front differential pinions, 4 front differential pinion thrust washers, front differential
pinion shaft holder, front differential planetary ring and differential side gear thrust washer No.1.

miércoles, 8 de febrero de 2023 08:20:15 p. m. Page 407 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

CRErea IR

Fig. 605: Identifving Front Differential Pinions And Front Differential Pinion Thrust
Washers

3. REMOVE FRONT DIFFERENTIAL CASE REAR TAPERED ROLLER BEARING
a. Using SST, remove the front differential case rear tapered roller bearing from the differential case.

SST 09950-00020, 09950-00030, 09950-60010 (09951-00480)

]

UG

)
i
e [

DNaE5ETEDG

Fig. 606: Removing Front Differential Case Rear Tapered Roller Bearing From Differential
Case

b. Using SST, remove the front differential case rear tapered roller bearing outer race and differential
case washer.

SST 09308-00010

Cpenusiny

Fig. 607: Removing Front Differential Case Rear Tapered Roller Bearing Outer Race And
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Differential Case Washer

4., REMOVE CENTER DIFFERENTIAL PINION
a. Using Torx socket (T50), remove the 15 bolts.

CO501 S3ED

Fig. 608: Identifving Bolts

b. Place the matchmarks on the differential intermediate case and differential case.
c. Remove the differential intermediate case from the differential case RH.

Differential
RH Case

Differantial
Intermediate
Case

COSI30ENT

Fig. 609: Removing Differential Intermediate Case From Differential Case RH

d. Remove the center differential side gear, conical spring washer and center differential side gear
thrust washer No.1 RH from the differential case RH.

CenterDifferential
Side Gear

COs01S8EN

Fig. 610: Identifving Differential Case RH And Center Differential Side Gear
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e. Remove the differential spider, 5 center differential pinions and 5 center differential pinion thrust
washers from the differential intermediate case.

COE0134EN

Fig. 611: Identifving Differential Spider And Center Differential Pinions

5. REMOVE FRONT DIFFERENTIAL CASE FRONT TAPERED ROLLER BEARING
a. Using SST, remove the front differential case front tapered roller bearing from the differential case.

SST 09950-00020, 09950-00030

SST 09950-60010 (09951-00600)

Doass 1B

Fig. 612: Removing Front Differential Case Front Tapered Roller Bearing From Differential
Case

b. Using SST, remove the front differential case front tapered roller bearing outer race and differential
case washer.

SST 09308-00010

miércoles, 8 de febrero de 2023 08:20:15 p. m. Page 410 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

CHEESSa

Fig. 613: Removing Front Differential Case Front Tapered Roller Bearing OQuter Race And
Differential Case Washer

6. REMOVE TRANSAXLE HOUSING OIL SEAL
a. Using SST, remove the oil seal.

SST 09950-70010 (09951-07100)

SST 09649-17010

D bsaaT i

Fig. 614: Removing Transaxle Housing Oil Seal

7. REMOVE DIFFERENTIAL SIDE BEARING RETAINER OIL SEAL
a. Using SST, remove the oil seal.

SST 09950-70010 (09951 -07100), 09608-10010

DR SEOOEN2
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Fig. 615: Removing Differential Side Bearing Retainer Qil Seal

INSPECTION

1. INSPECT FRONT DIFFERENTIAL

a. Using a dial indicator, measure the backlash of one pinion gear while holding the front differential
side gear toward the case.

Standard backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.)

NOTE: Do not mount the surface of front differential case which contacts
with bushing in a vise.

Fig. 616: Measuring Backlash Of Pinion Gear

If the backlash is not within the specified value, refer to the table below and select a thrust washer
which will ensure that the backlash is within the specified value.

Thrust washer thickness: mm (in.)

THRUST WASHER THICKNESS SPECIFICATION
Mark| Thickness [Mark| Thickness

0.95 (0.0373) 1.20 (0.0472)
1.00 (0.0393) 1.25 (0.0492)
1.05 (0.0413) 1.30 (0.0512)
1.10 (0.0433) 1.35(0.0532)
1.15(0.0453) 1.40 (0.0552)

(O |O|W >
A=z Q™

b. Engage the front differential side to the above mentioned front differential case.
c. Install the differential case LH to the front differential case and measure its center.
d. After that, remove the differential case LH.
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Differantial
Case LH

Differantial
Case No.2

COS1 30

Fig. 617: Identifving Differential Case LH And Differential Case No. 2

e. Using a straight edge and feeler gauge, measure the clearance between the front differential case
and the front differential side gear.

HINT:

o t= Thrust washer thickness
e L= Clearance
e t=01-0.162 - 0.265 mm (0.0064 - 0.0104 in.)

If the clearance is not within the specified value, refer to the table below and select a thrust washer
which will ensure that the clearance is within the specified value.

Cosaz1aET

Fig. 618: Measuring Clearance Between Front Differential Case And Front Differential Side
Gear

Thrust washer thickness: mm (in.)

THRUST WASHER THICKNESS SPECIFICATION
Mark| Thickness [Mark| Thickness

0.95 (0.0373) 1.20 (0.0472)
1.00 (0.0393) 1.25 (0.0492)
1.05 (0.0413) 1.30 (0.0512)
1.10 (0.0433) 1.35(0.0532)
1.15 (0.0453) 1.40 (0.0552)

(O OQ|W >
Al=|T|Qlm
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If the clearance is not within the specified value, parts may have been assembled incorrectly, so
check and reassemble it.

2. INSPECT CENTER DIFFERENTIAL
a. Pressing and holding the differential spider toward the differential case RH, measure the pinion's

backlash with a dial indicator as illustrated.

Standard backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.)

If the backlash is not within the specified value, refer to the table below and select a thrust washer
which will ensure that the backlash is within the specified value.

Fig. 619: Measuring Pinion Backlash

Thrust washer thickness: mm (in.)

THRUST WASHER THICKNESS SPECIFICATION

Mark

Thickness

Mark

Thickness

MA

0.80 (0.0313)

MH

1.15 (0.0453)

MB

0.85 (0.0333)

MJ

1.20 (0.0472)

MC

0.90 (0.0353)

MK

1.25 (0.0492)

MD

0.95 (0.0373)

ML

1.30 (0.0512)

ME

1.00 (0.0393)

MM

1.35 (0.0532)

MF

1.05 (0.0413)

MN

1.40 (0.0552)

MG

1.10 (0.0433)

b. Temporarily install the differential side gear thrust washer No.2 LH, center differential side gear
conical spring washer and differential case No.2 to the differential case LH.

HINT:

Ensure that the conical washers is installed correctly.
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COMRMED

Fig. 620: Identifving Differential Side Gear Thrust Washer And Differential Case LH

c. Install the differential intermediate case to the above and fix them with 4 bolts.

COMTEN

Fig. 621: Identifving Differential Intermediate Case

d. remove the differential spider, 5 center differential pinions and 5 center differential pinion thrust
washers from the differential case RH. Put them in the differential intermediate case and fix the
case.

COSERIBED

Fig. 622: Identifving Differential Spider And Center Differential Pinions

e. Pressing and holding the differential spider toward the differential intermediate case, measure the
pinion's backlash with a dial indicator.

Standard backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.)

If the backlash is not within the specified value, refer to the table below and select a thrust washer
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which will ensure that the backlash is within the specified value.

Thrust washer thickness: mm (in.)

THRUST WASHER THICKNESS SPECIFICATION

Mark

Thickness

Mark

Thickness

MA

0.80 (0.0313)

MH

1.15 (0.0453)

MB

0.85 (0.0333)

Ml

1.20 (0.0472)

MC

0.90 (0.0353)

MK

1.25 (0.0492)

MD

0.95 (0.0373)

ML

1.30 (0.0512)

ME

1.00 (0.0393)

MM

1.35 (0.0532)

MF

1.05 (0.0413)

MN

1.40 (0.0552)

MG

1.10 (0.0433)

COSIZ0RED1

Fig. 623: Measuring Pinion Backlash

f. Remove the 4 bolts and disconnect the differential case LH from the differential intermediate case.

CooiriDENT

Fig. 624: Identifving Differential Case LH And Differential Intermediate Case

g. Remove the differential case No.2 from the differential case LH.
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Differential
Case No.2

Differential
Cass LH

COB1488ED1

Fig. 625: Removing Differential Case No. 2 From Differential Case LH

3. ADJUST TAPERED ROLLER BEARING PRELOAD
a. Install the intermediate case to the differential case LH and fix them with 4 bolts.
b. Install the differential assembly to the transaxle case.

CORIMEDN

Fig. 626: Identifving Intermediate Case

c. Clean the matching surfaces of the transaxle case and transaxle housing.
d. Install the transaxle housing to the transaxle case and tighten them with the 16 bolts.

Torque: Bolt A

25 N*m (255 kgf*cm, 18 ft.*1bf) Bolt B
33 N*m (337 kgf*cm, 24 ft.*1bf) Bolt C
29 N*m (295 kgf*cm, 21 ft.*1bf)

Bolt length:

Bolt A: 50 mm (1.969 in.)

Bolt B: 50 mm (1.969 in.)

Bolt C: 42 mm (1.654 in.)
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Fig. 627: Identifving Transaxle Housing Bolts

HINT:
Usually, bolt A is a non-reusable bolt. In the case, however, it can be used after cleaning it.
e. Using SST, turn the differential assembly right and left 2 or 3 times to allow the bearing settle.
SST 09564-32011
f. Using SST and a torque wrench, measure the turning torque of the differential case assembly.
SST 09564-32011
Torque: New bearing (¥)
0.2 to 0.69 N*m (2.0 to 7.0 kgf*cm, 1.8 to 601 in.*Ibf)
Used bearing (*¥)
0.10 to 0.35 N*m (1.0 to 3.6 kgf*cm, 0.9 to 3.1 in.*1bf)
HINT:
e (*): Turning torque at 60 rpm

¢ If the turning torque is not within the specified value, refer to the table below and select a
thrust washer which turning torque is within the specified value.
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COsETEN

Fig. 628: Measuring Turning Torque Of Differential Case Assembly

Flange thickness: mm (in.)

FLANGE THICKNESS SPECIFICATION

Mark| Thickness [Mark| Thickness
0 (2.00(0.0787)] 9 [2.45(0.0965)
1 [2.05(0.0807)] A |2.50(0.0984)
2 [2.10(0.0827) B |2.55(0.1004)
3 [2.15(0.0846)] C [2.60(0.1024)
4 12.20 (0.0866)] D |2.65(0.1043)
5 12.25(0.0886)] E [2.70 (0.1063)
6 (2.30(0.0906)] F [2.75(0.1083)
7 (2.35(0.0925)] G [2.80(0.1102)
8 12.40(0.0945)] H (2.00 (0.1122)

g. Remove the 16 bolts and the transaxle housing.
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Fig. 629: Locating Transaxle Housing Bolts

h. Remove the differential assembly.

LRG0ZAEN2

Fig. 630: Identifving Differential Assembly

REASSEMBLY

1. INSTALL DIFFERENTIAL CASE SUB-ASSEMBLY NO.2

a. Coat the front differential side gear thrust washer No.1, front differential planetary ring gear, front
differential pinion No.2, front differential pinion thrust washer No.2, front differential pinion shaft
holder, front differential pinion shaft and 2 differential pinion shafts with ATF, install them to the
differential case No.2.

ClsaaiERR

Fig. 631: Identifving Front Differential Side Gear Thrust Washer And Front Differential
Pinion

b. Using a pin punch and a hammer, install 3 straight pins.

miércoles, 8 de febrero de 2023 08:20:15 p. m. Page 420 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

GO0 TEN

Fig. 632: Installing Straight Pins

c. Using a snap ring expander, install the pinion shaft spacer snap ring.

DOEa10e02

Fig. 633: Installing Pinion Shaft Spacer Snap Ring

2. INSPECT FRONT DIFFERENTIAL
HINT:

(See INSPECTION)

3. INSTALL CTR DIFFERENTIAL PLANETARY GEAR ASSEMBLY

a. Install the center differential side gear, conical spring washer and center differential side gear thrust

washer No.2 RH from the differential case RH.
HINT:

Ensure that the conical washers is installed correctly.
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Differential Case RH

Center Differantial
Side Gear

Fig. 634: Identifving Center Differential Side Gear And Differential Case RH

b. Hold the differential case RH by vice. Install the center differential pinion and pinion thrust washer
to the differential spider and install them to the differential case RH.

NOTE: When holding the differential case RH by vise, be sure to place an
aluminum sheet between them and use a minimum force

COBI8EEm

Fig. 635: Holding Differential Case RH By Vice

c. Pressing and holding the differential spider toward the differential case RH, measure the pinion's
backlash with a dial indicator as illustrated.

Standard backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.)

If the backlash is not within the specified value, refer to the table below and select a thrust washer
which will ensure that the backlash is within the specified value.

Thrust washer thickness: mm (in.)

THRUST WASHER THICKNESS SPECIFICATION
Mark| Thickness [Mark| Thickness
MA 10.80 (0.0313)] MH (1.15 (0.0453)
MB [0.85(0.0333)] MJ [1.20 (0.0472)
MC (0.90 (0.0353)] MK |1.25 (0.0492)
MD [0.95 (0.0373) ML |1.30 (0.0512)
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ME [1.00 (0.0393)] MM [1.35 (0.0532)
MF |1.05 (0.0413)] MN |1.40 (0.0552)
MG [1.10 (0.0433)] - -

Fig. 636: Measuring Pinion Backlash

d. Temporarily install the differential side gear thrust washer No.2 LH, center differential side gear
conical spring washer and differential case No.2 to the differential case LH.

HINT:

Ensure that the conical washers is installed correctly.

COM2MED

Fig. 637: Identifving Differential Side Gear Thrust Washer And Differential Case LH

e. Install the differential intermediate case to the above and fix them with 4 bolts.

CONITED
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Fig. 638: Identifving Differential Intermediate Case

f. remove the differential spider, 5 center differential pinions and 5 center differential pinion thrust
washers from the differential case RH. Put them in the differential intermediate case and fix the
case.

COSERIBED

Fig. 639: Identifving Differential Spider And Center Differential Pinions

g. Pressing and holding the differential spider toward the differential intermediate case, measure the
pinion's backlash with a dial indicator.

Standard backlash: 0.05 - 0.20 mm (0.0020 - 0.0079 in.)

If the backlash is not within the specified value, refer to the table below and select a thrust washer
which will ensure that the backlash is within the specified value.

Thrust washer thickness: mm (in.)

THRUST WASHER THICKNESS SPECIFICATION
Mark| Thickness [Mark| Thickness
MA 10.80 (0.0313)] MH (1.15 (0.0453)
MB 0.85 (0.0333)] MJ {1.20 (0.0472)
MC |0.90 (0.0353)| MK |1.25 (0.0492)
MD |0.95 (0.0373)] ML (1.30 (0.0512)
ME |1.00 (0.0393) MM (1.35 (0.0532)
MF {1.05 (0.0413)| MN [1.40 (0.0552)
MG |1.10 (0.0433)| - -
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COSIZ0RED1

Fig. 640: Measuring Pinion Backlash

h. Remove the 4 bolts and disconnect the differential case LH from the differential intermediate case.

CooiriDENT

Fig. 641: Identifving Differential Case LH And Differential Intermediate Case

1. Remove the differential case No.2 from the differential case LH.

Differential
Case No.2

Differential
Case LH

COE148BED

Fig. 642: Removing Differential Case No. 2 From Differential Case LH

J. Install the selected differential side gear thrust washer No.2 LH and center differential planetary
gear to the differential case LH.
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CO51488WEN1

Fig. 643: Identifving Differential Side Gear Thrust Washer And Center Differential
Planetary Gear

k. Install the differential case No.2 to the differential case LH again.

Differential
Case No.2

Differential
Case LH

CORHSIEST

Fig. 644: Installing Differential Case No. 2 To Differential Case LH

1. install the adjusted differential case RH to the intermediate case and tighten the 15 bolts using a
Torx socket wrench (T50).

Torque: 63 N*m (642 kgf*cm, 46 ft.*1bf)

NOTE: Align the matchmarks.

COaYTRIEL

Fig. 645: Identifving Differential Case RH Bolts

4. INSTALL FRONT DIFFERENTIAL CASE FRONT TAPERED ROLLER BEARING
a. Using SST and a press, install the front differential case tapered roller bearing FR to the differential
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casec.

SST 09950-70010 (09951-07100), 09649-17010

NOTE: Do not make a damage on the bearing cage during the bearing inner
race installation.

Dersa13Eg

Fig. 646: Installing Front Differential Case Tapered Roller Bearing FR To Differential Case

b. Using SST, install the outer race of the tapered roller bearing FR.

SST 09527-17011, 09950-60020 (09951-01030)

NOTE: Clearance is not allowed between the plate washer and transaxle
housing.

Fig. 647: Installing Outer Race Of Tapered Roller Bearing FR

5. INSTALL FRONT DIFFERENTIAL SIDE GEAR

a. Using SST and a press, install the front differential case tapered roller bearing RR to the differential
case.

SST 09316-20011, 09214-76011

NOTE: Do not make a damage on the bearing cage during the bearing inner
race installation.
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b. Install the front differential case shim RR to the transaxle case.

Dot 1 3EDY

Fig. 648: Installing Front Differential Case Tapered Roller Bearing RR To Differential Case

If the bearing is new, check to select a front differential case shim RR of proper thickness starting
from the thinner ones. If the bearing is reused, check to select a front differential case shim RR
starting from the same thickness as one installed before disassembly.

c. Using SST, install the outer race of the front differential case tapered roller bearing RR.

SST 09950-60020 (09951 -00890), 09950-70010 (09951-07100)

NOTE: Clearance is not allowed between the differential case shim and
transaxle case.

6. ADJUST TAPERED ROLLER BEARING PRELOAD
HINT:

(See INSPECTION)

DO2EEMHEM

Fig. 649: Installing Outer Race Of Front Differential Case Tapered Roller Bearing RR

7. INSTALL FRONT DIFFERENTIAL RING GEAR
a. Using ATF and heater, heat the front differential ring gear to 90 to 110°C (194.0 to 230.0°F).
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NOTE: Do not heat the ring gear to more than 110°C (230.0°F).

b. Clean the contact surface of the front differential case.

80 to 100°C (194 to 230°F)

DozssEr

Fig. 650: Heating Front Differential Ring Gear

c. Set the match-marks, install the front differential ring gear case quickly.

NOTE: Do not install the bolts while the ring gear is hot.

Match-marks

Coampsto

Fig. 651: Identifvying Matching Marks On Front Differential Ring Gear

d. Temporarily install the 8 bolts as shown in the illustration.

N

L || . ] l. “‘-.f COSIEEDN

Fig. 652: Installing Front Differential Ring Gear Bolts

e. Remove the 4 bolts shown in the illustration.
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f. Temporarily install the remaining 8 set bolts.
g. Fully tighten the set bolts.

Torque: 95.1 N*m (970 kgf*cm, 70 ft.*1bf)

NOTE: Tighten the bolts a little at a time in diagonal order.

(II.Ih:lD.!JID'l

Fig. 653: Identifving Front Differential Ring Gear

8. INSTALL DIFFERENTIAL SIDE BEARING RETAINER OIL SEAL
a. Using SST and a hammer, install a new oil seal.

SST 09223-15020, 09950-70010 (09951 -07100)

b. Coat the rip of oil seal with a little MP grease.

Fig. 654: Installing Differential Side Bearing Retainer Oil Seal

9. INSTALL TRANSAXLE HOUSING OIL SEAL

a. Wind a vinyl tape around SST at the place 6.0 mm (0.236 in.) above from the bottom end until the
thickness of the wound tape is about 5.0 mm (0.197 in.).

SST 09950-60020 (09951-00730)

NOTE: Remove foreign matter such as grease on the SST before winding the
tape.
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b. Coat the rip of oil seal with a little MP grease.

Fig. 655: Winding Vinvl Tape Around SST

c. Using SST, install a new oil seal.
SST 09950-60020 (09951 -00730), 09950-70010 (09951-07150)

Standard press in depth: 5.5 - 6.5 mm (0.217 - 0.256 in.)

NOTE: Stop pressing when the would vinyl tape is contact with the transaxle
housing.

D50

Fig. 656: Installing Transaxle Housing Qil Seal

SPEED SENSOR

COMPONENTS
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[11 (115, 8)]
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&__'!-—f-f SPEED SENSOR (NC SENSOR)
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| @ O-RING
SPEED SENSOR &;'3& &
(NT SENSOR) i
® O-RING

«w Precoated parl @ Non-reusable part

[N*m (kgfem, ft.*Ibf)] : Specified torque

CAEE1BED

F'l
Fig. 657: Identifving Speed Sensor Components With Torque Specifications

REMOVAL

1. REMOVE BATTERY
2. REMOVE AIR CLEANER ASSEMBLY

HINT:
(See REMOVAL )

3. REMOVE SPEED SENSOR (NT SENSOR)
a. Disconnect the speed sensor connector.
b. Remove the bolt and speed sensor.
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Fig. 658: Locating Speed Sensor Bolt And Speed Sensor Connector (NT)

4. REMOVE SPEED SENSOR (NC SENSOR)
a. Disconnect the speed sensor connector.
b. Remove the bolt and speed sensor.

Fig. 659: Locating Speed Sensor Bolt And Speed Sensor Connector (NC)

INSPECTION

1. INSPECT SPEED SENSOR (NT SENSOR)
a. Disconnect the speed sensor connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

AISIN made:
Resistance:

RESISTANCE SPECIFICATION
Tester Connection(Specified Condition 20°C (68°F)
1-2 560 to 680 ohms

TOYOTA made:

Resistance:

miércoles, 8 de febrero de 2023 08:20:15 p. m. Page 433 © 2011 Mitchell Repair Information Company, LLC.




2007 Toyota Sienna XLE Limited
2007 TRANSMISSION U151F Automatic Transmission - Sienna

RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20°C (68°F)
1-2 500 to 620 ohms

Sensor Side:

{Connactor Front View):

CHIDMIED

Fig. 660: Identifving Speed Sensor Connector Terminals (NT)

2. INSPECT SPEED SENSOR (NC SENSOR)
a. Disconnect the speed sensor connector from the transaxle.
b. Measure the resistance according to the value (s) in the table below.

AISIN made:
Resistance:

RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20°C (68°F)
1-2 560 to 680 ohms

TOYOTA made:
Resistance:

RESISTANCE SPECIFICATION
Tester Connection|Specified Condition 20°C (68°F)
1-2 500 to 620 ohms
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Sensor Side:

{Connector Front View):

CHIDMIETD

Fig. 661: Identifving Speed Sensor Connector Terminals (NT)

INSTALLATION

1. INSTALL SPEED SENSOR (NC SENSOR)
a. Coat the O-ring with ATF.
b. Install the speed sensor with the bolt.

Torque: 11 N*m (115 kgf*cm, 8 ft.*1bf)
HINT:
Make sure to install the same manufacturer's sensor.

c. Connect the speed sensor connector.

Fig. 662: Locating Speed Sensor Bolt And Speed Sensor Connector (NC)

2. INSTALL SPEED SENSOR (NT SENSOR)
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Fig. 663: Locating Speed Sensor Bolt And Speed Sensor Connector (NT)

a. Coat the O-ring with ATF.
b. Install the speed sensor with the bolt.

Torque: 11 N*m (115 kgf*cm, 8 ft.*1bf)
HINT:
Make sure to install the same manufacturer's sensor.

c. Connect the speed sensor connector.
3. INSTALL AIR CLEANER ASSEMBLY

HINT:

(See INSTALLATION )

4. INSTALL BATTERY
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