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3) Inhibitor Switch

Connector J5▶
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1. DIAGNOSTIC TROUBLE CODE LIST 
TROUBLE CODE DIAGNOSIS
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2. SYSTEM DIAGNOSIS
1) TCU
The transmission control unit (TCU) controls transmission gear selection via variable bleed 
solenoids and On/Off solenoids. The TCU operating voltage is 8-16 V, with current draw 
typically being less than 4 amps but reaching as high as 10 amps during gear shifts.
As the mechanical components of the transmission change due to wear etc, the TCU adapts its 
shift data to accommodate these changes and maintain shift quality over the life of the vehicle. 
If a transmission component degrades to a point whereby the TCU is unable to adapt its shift 
data to maintain shift quality, the TCU will set a DTC.

Connector J5▶
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Schematic▶

Connector Details▶
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DTC Details▶

DTC Clearing▶
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2) Inhibitor Switch Assembly

DTC Description▶

The inhibitor switch assembly provides gear position data to the transmission control unit 
(TCU), inhibits starter motor operation when the transmission gear select (TGS) lever is not in 
the neutral or park position, and enables reverse light operation when the TGS lever is in the 
reverse position. The inhibitor switch has an individual circuit for each of these functions, with 
only the gear lever position circuit being connected directly to the TCU.
The TCU supplies a 5 V reference signal to the gear lever position circuit (inhibitor switch) and 
measures the voltage drop in the circuit to determine the gear lever position. There is a different 
resistance value for each position of the TGS lever.

Schematic▶

Connector Details▶
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Resistance Values▶

DTC Details▶

Gear Lever Position Sensor Specifications
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DTC Clearing▶
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3) Transmission Cooling

DTC Description▶

The transmission control unit (TCU) monitors the transmission oil temperature. If the vehicle 
cooling system is unable to maintain a satisfactory transmission oil temperature the TCU will take 
precautionary measures to prevent damage to the transmission and other vehicle components.
The TCU also monitors the rate of temperature change according to current operating conditions 
(performance). If the temperature sensor performance is outside a pre-determined set of values, 
DTC P0711 will set.

DTC Details▶

DTC Clearing▶
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4) Transmission Oil Temperature Sensor

DTC Description▶

The automatic transmission fluid temperature (TFT) sensor is mounted in the valve body 
harness tray. The TFT sensor is a negative coefficient thermistor. 
The transmission control unit (TCU) supplies a 5 V reference signal to the sensor and 
measures the voltage drop in the circuit. When the transmission fluid is cold, the sensor 
resistance is high, with the sensor resistance decreasing as the fluid temperature increases.

Schematic▶

Connector Details▶
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Resistance Values▶
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DTC Details▶

DTC Clearing▶
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5) Input Speed Sensor

DTC Description▶

The ISS sensor is a Hall Effect type sensor and is mounted on the valve body in the transmission.
The EMM is matched to the transmission valve body during manufacture. The EMM is integrated 
into the input speed sensor.
The hall effect sensor drives the signal low. The TCU then pulls the signal up to 5 V via a resistor, 
36 times per revolution of the C2 cylinder. 
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Schematic▶

Connector Details▶
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DTC Details▶
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DTC Clearing▶
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6) Transmission Gear Select Lever

DTC Description▶

The transmission gear select lever contains the mode switch, manual mode active switch and 
up/down switches. These switches are connected directly to the TCU. 

Schematic▶
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Connector Details▶

Resistance Values▶

Transmission Gear Select Lever

Resistance Values▶
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DTC Clearing▶
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7) Output Speed Sensor

DTC Description▶

The OSS sensor is a Hall Effect type sensor and is mounted at the rear of the transmission main 
case. 
The hall effect sensor drives the signal low. The TCU then pulls the signal up to 5 V via a 
resistor, 22 times per revolution of the transmission output shaft.

Schematic▶

Connector Details▶
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DTC Details▶

DTC Details▶
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8) Gear Engagement

DTC Description▶

Transmission gear change is controlled by the TCU. The TCU receives inputs from various 
engine and vehicle sensors to select shift schedules and to control the shift feel and torque 
converter clutch (TCC) operation at each gear change.
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DTC Details▶
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DTC Clearing▶
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9) Torque Converter Control

DTC Description▶

The torque converter lock-up clutch is engaged and released via the hydraulic control system.
Pressure at the torque converter lock-up clutch piston is determined by an electronic variable 
bleed solenoid (VBS). During operation, the TCU evaluates torque converter slip speed and 
compares this against what is expected. If torque converter slip is not within predefined 
parameters, a DTC will set to indicate a torque converter lock-up problem.
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DTC Details▶

DTC Clearing▶
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10) Steering Wheel

DTC Description▶

The steering wheel contains transmission gear select (TGS) up/down switches and are directly 
connected to the TCU. These switches operate in parallel with the TGS lever switches directly 
to the TCU.

Schematic▶
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Connector Details▶

Resistance Values▶

DTC Details▶
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DTC Clearing▶
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11) Variable Bleed Solenoids
The transmission control unit uses variable bleed solenoids to regulate hydraulic pressure. This 
hydraulic pressure controls torque flow through clutch elements within the transmission.
The TCU is able to vary the amount of torque applied to the clutch elements by controlling the 
current to the variable bleed solenoid windings. The clutch element torque transfer is directly 
related to the current applied to the solenoids.
During operation, the TCU evaluates the actual current delivered to the solenoid and compares 
this against what is expected. If the current is not within predefined parameters, a DTC will be 
set to indicate the load on the TCU is abnormal.
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DTC Description▶

Schematic▶

Connector Details▶
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DTC Details▶
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DTC Clearing▶
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12) On/Off Solenoids
The TCU uses on/off solenoids to select between different clutch elements within the 
transmission.
During operation, the TCU evaluates the actual current delivered to the on/off solenoid and 
compares this against what is expected. If the current is not within predefined parameters, a 
DTC will be set to indicate the load on the TCU is abnormal.

DTC Description▶
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Schematic▶

Connector Details▶
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DTC Details▶
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DTC Clearing▶
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13) CAN Network
The Controller Area Network (CAN) bus is used to share vehicle system information between 
the control units connected to the bus. The TCU obtains the majority if its information via this 
network. If the TCU does not receive information at regular intervals from the electronic control 
units connected to the bus, the TCU will set a communication DTC.

DTC Description▶
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Schematic▶

Connector Details▶

DTC Details▶
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DTC Clearing▶
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14) TCU Calibration
TCU software or calibration may be upgraded at service. These DTC뭩 protect the TCU 
against corrupted files being loaded into the TCU. They also ensure only the correct calibration 
parameters are used with the software version currently loaded into the TCU.

DTC Description▶
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DTC Details▶

DTC Clearing▶
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3680-01MAINTENANCE OPERATIONS

1. OIL TEST 
GENERALS

1) Hydraulic System
If there is a problem in the hydraulic system, perform the following:

Test transmission oil
Inspect the manual linkage adjustment
Check the engine's idling speed
Perform the stall test
Perform the driving test

-
-
-
-
-

2) Oil Test
Check the Amount of Oil▶

This check must be performed when the engine is warm. If there is insufficient oil and the 
vehicle moves, shift loss or delay may happen. 
First, check the transmission malfunction code. If there is a problem with the shaft speed, 
insufficient oil may cause the problem.
When there is an abnormal shift delay or loss of driving power during driving or reversing, 
perform the driving test. When the level of oil is low and this vehicle is moving on a corner, there 
will be a brief driving power loss.  
When both oil temperature and level are low, there will be loss of driving power. Replenish oil if 
the engine is completely warmed up and there is no loss of driving power, but there is still a 
problem with the vehicle speed.

Oil Check and Replenishment▶

When replenishing or changing transmission oil, a genuine recommended oil must be used. 
If non-approved oil is used, it will have fatal impacts on the transmission's performance and life. 
Never use such oil. Wrong oil can damage the transmission. 
When the transmission oil is hot, do not remove the filler plug. Wait for 2 hours to cool down the 
oil. Then, remove the plug. 

 When the engine is hot, wait for 2 hours before replenishing transmission oil. Then, the 
transmission's temperature also becomes cooled down to a proper range. When the filler 
plug is removed while the temperature of oil is hot, oil will flow out and its level in the 
transmission will go down. 
Push the selection lever to the "P" position and shut off the engine. 
Raise up the vehicle with a proper lift. 
Clean up the surroundings of the filler plug before removing the plug. After removing the 
plug, clean up the plug thoroughly and inspect the O-ring for any damage.

1.

2.
3.
4.
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After attaching the filler pump to the transmission, lower the vehicle and replenish oil. 
Engage the parking brake, start the engine while the selection lever is engaged to "P" and 
press the foot brake. Then, start shifting the selection lever to all positions. Replenish oil 
until you can sense moving of the transmission gears. 
Shut off the engine again and raise up the vehicle. Ensure that the vehicle maintains 
horizontal balance. 
Shut off the engine, wait for at least 3 minutes (within 1 hour), and remove the filler pump.  If 
oil reaches to just below the filler inlet, it is appropriate. If not, replenish oil until it reaches 
this level. 
Replace the filler plug with a new one. Wipe off oil on the transmission or other parts of the 
vehicle. 
Apply the specified torque to tighten up the filler plug (30 ~ 35 Nm).

5.

6.

7.

8.

9.

Oil check/Replenishment when there is an insufficient amount of oil▶

Engage the shift lever to the "P" position and shut off the engine. 
Raise this vehicle with an appropriate lift.
Clean up the surroundings of the filler plug before removing the plug. After removing the 
plug, clean up the plug thoroughly and inspect the O-ring for any damage. Then, attach the 
filler pump to the oil inlet. 
After attaching the filler pump to the transmission, lower this vehicle and replenish oil.

1.
2.
3.

4.
When the transmission torque converter has no oil: 9.5 ℓ

When the transmission torque converter is filled with oil: 4.5 ℓ

a.
b.
Engage the parking brake, start the engine while the selection lever is engaged to "P" and 
depress the foot brake. Then, start shifting the selection lever to all positions. Replenish oil 
until you can sense moving of the transmission gears. 
Add a 0.5 ℓ of recommended oil. 
Shut off the engine and raise this vehicle with an appropriate lifte. Detach the filler pump. 
Replace the filler plug with a new one (Tightening torque: 30 ~ 35 Nm).
When this vehicle travels 3.5 ~ 4.5 kilometers with the engine's RPM below 2500, the 
temperature of the transmission will reach to 50 ~ 60°C.  
With the engine idling, press the brake pedal and shift the transmission selector lever to all 
positions several times. 
Shut off the engine and raise the vehicle with an appropriate lift. Maintain horizontal balance 
of the vehicle if possible. 
Remove the filler plug 3 minutes after shutting off the engine. If oil reaches just below the 
filler inlet, it is appropriate. If not, replenish oil until it reaches this level.
Replace the filler plug with a new one. Wipe off oil on the transmission or other parts of the 
vehicle. Apply the specified torque to tighten up the filler plug (30 ~ 35 Nm). 

5.

6.
7.

8.

9.

10.

11.

12.
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2. STALL TEST
Stall testing can be performed on the Model 78 6 speed automatic transmission to determine 
whether the transmission clutches can hold the full engine torque without slipping.
Stall testing should be performed for a period no longer then 10 seconds.  

Apply Hand Brake
Start Engine
Press Brake Pedal
Shift to "DRIVE" 
Press Accelerator Pedal to 100 % for 6 seconds
Observe Engine speed
Release Accelerator Pedal
Shift To Reverse
Press Accelerator Pedal to 100 % for 6 seconds
Observe Engine speed

-
-
-
-
-
-
-
-
-
-

If engine speed is observed > 3000 rpm; transmission hardware failure
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3. TRANSMISSION RESET PROCEDURE
    (REPLACEMENT TRANSMISSION)
t is necessary to reset the adaptive data stored within the transmission control unit (TCU) when 
the transmission and or TCU have been replaced.

Green Offset Reset▶

Carried out when a replacement transmission has been installed in a vehicle.

Adaptive Reset▶

Carried out when one of the following has occurred:
Replace transmission
Replace TCU

-
-

Green Offset Reset Procedure▶

To perform a green offset reset procedure, proceed as follows:
Connect the vehicle's diagnostic scan tool to the vehicles diagnostic connector. Refer to the 
vehicle repair manual for information on connecting the scan tool.
With the transmission gear select (TGS) lever in Park, turn the ignition key to the ON position 
(engine not running).
Using the scan tool, set the parameter Set Km Travelled to 0Km.
Run the task Activate Adaptive Green Offset.
Turn the ignition key to the OFF position.
Start the vehicle and check for normal operation.

1.

2.

3.
4.
5.
6.

Adaptive Reset Procedure▶

To perform an adaptive reset procedure, proceed as follows:
Connect the vehicle's diagnostic scan tool to the vehicles diagnostic connector. Refer to 
the vehicle repair manual for information on connecting the scan tool.
With the transmission gear select (TGS) lever in Park, turn the ignition key to the ON 
position (engine not running).
Set the parameter Set Km Travelled to 0 Km.
Run the task Reset Adaptive Data.
Turn the ignition key to the OFF position.
Start the vehicle and check for normal operation.

1.

2.

3.
4.
5.
6.
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4. FLUID LEVEL INSPECTION

As the temperature of the transmission fluid greatly affects the fluid level, this procedure 
must only be carried out with the transmission fluid temperature below 50°C). If the 
transmission fluid temperature is greater than 50°C and the correct procedure is not 
followed, the result could be a false reading of the fluid level.
Fluid level inspection must be carried out with the vehicle level.
Caltex PED 1712 ATF must be used.

-
-
-

Raise the vehicle on a certified hoist. 
Place a drain container below the fluid level 
hole and remove the transmission fluid level 
plug (1).
If fluid starts to drain from the fluid level hole, 
reinstall the fluid level plug. If no fluid drains 
from the fluid level hole, fill the transmission 
until fluid starts to drain from the level hole and 
reinstall the plug.
Drive the vehicle for approximately five 
minutes.
Connect the vehicle's diagnostic scan tool to 
the vehicles diagnostic connector. Refer to the 
vehicle repair manual for information on 
connecting the scan tool.
With the gear select lever in the Neutral 
position, start the engine and allow to run at 
idle until the transmission fluid temperature 
reaches 50°C.

1.
2.

3.

4.

5.

6.

Use the scan tool to monitor the transmission fluid temperature. 

Raise the vehicle on a certified hoist.
When the transmission fluid temperature reaches 50°C turn off the engine.

Place a drain container below the fluid level hole and remove the transmission fluid level plug. 
Allow transmission fluid to drain from the fluid level hole for 50 seconds.
Reinstall the fluid level plug and tighten the plug to the correct torque specification.

7.
8.
9.

10.

Lower the vehicle to the ground and road test the vehicle to check vehicle operation and for 
fluid leaks.

11.
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5. TRANSMISSION COOLER AND HYDRAULIC LINE  
    FLUSHING PROCEDURE

To prevent transmission damage due to contaminants being present in the transmission 
cooler and/or hydraulic lines, the cooler and lines must be flushed.

Raise the vehicle on a certified hoist. 
Using compressed air, clear the cooler lines of any residual fluid.
Connect the front transmission cooler line to the transmission.

1.
2.
3.

Connect one end of a rubber hose to the end of the rear cooler line and place the other end 
in a suitable container to collect the transmission fluid as it is pumped out.
Start the engine and run for approximately 30 seconds at idle. (With ATF at 50°C 

temperature, a minimum of 2.5litres oil flow after 30 seconds.) 
Whist the engine is running, have an assistant pump transmission fluid into the transmission 
fluid level hole.
Connect the rear transmission cooler line to the transmission.

4.

5.

6.

7.

Check the transmission fluid level; refer to Fluid Level Inspection on page 69.8.

6. LUBRICATION
Automatic transmission fluid..................Caltex PED 1712 ATF
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7. TRANSMISSION COOLER AND HYDRAULIC LINE  
    FLUSHING PROCEDURE(NEW TRANSMISSION)
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