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AUTOMATIC TRANSMISSION 3650-01)

1. DSI M78 6-SPEED AUTOMATIC TRANSMISSION
GENERAL

» Six Speed Automatic Transmission

The six speed automatic (M78)
transmission is available in two
variants: four wheel drive and two
wheel drive.

The transmission has the following
features:

- Six Forward Speeds

- One reverse gear

- A torque converter with an integral
converter lock-up clutch

- Electronic shift and pressure controls

- A single planetary gear-set

- A double planetary gear-set

- Two hydraulically controlled brake bands

- Three multi-plate clutches

- All hydraulic functions are directed by
electronic solenoids to control:

- Engagement feel Tip Switch on Steering Wheel

- Shift feel

- Shift scheduling '
applications Shift down Shift up

- Modulated torque converter clutch

» TCU (Installed under the driver's seat)

The TCU receives input signals from certain transmission-
related sensors and switches. The TCU also uses these
signals when determining transmission operating
strategy.

Using all of these input signals, the TCU can determine
when the time and conditions are right for a shift, or when
to apply or release the torque converter clutch. It will also
determine the pressure needed to optimise shift feel.
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» Six Speed Automatic Transmission

Gear Position Indicator
(for automatic transmission)

This indicator shows the
current position of the
gear.

TGS DSI M78 DC 5- ION 4-
LEVER § 6-SPEED§ SPEED § SPEED

P: Parking 6: 1~6th Gear shifting
R: Reverse 5: 1~5th Gear shifting
N: Neutral 4: 1~4th Gear shifting

3

2

1

D: Driving : 1~3rd Gear shifting
(1 ~ 6th gear : 1~2nd Gear shifting
shifting) - 6A/T : 1st Gear

Tip Switch
(Manual GearAdjustment)

The shiftable gear can be
adjusted by this switch when the
gear selector lever is in "M"
position.

Shift Lock Release Button Hole
when Locked in the "P" Position
If you cannot move the selector

Winter Mode

When winter mode is selected,
starting in second gear is facilitated
and the WINTER mode indicator
light is switched ON. To prevent
wheel spin on slippery surfaces,
the transmission will not allow first
gear unless manually overridden.

Standard Mode

Standard Mode is selected when the lever is in the D
position with the mode switch in the standard (S) position
and the transmission is within normal temperature
ranges. Shift schedule points are optimised for fuel
efficiency and general driving conditions.

lever from the "P" position, try to
move the lever while pushing
down here with a sharp object
such as a ballpoint pen. For
your safety, turn off the engine
and depress the brake pedal
before the attempt.

Shift from the "P" Position
To shift into any other positions
from the "P" position after
stopping the vehicle, you have
to depress the brake pedal with
the ignition switch "ON".
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2. STRUCTURE CHARACTERISTICS AND SPECIFICATIONS
1) Specifications

Description DSI M78 6A/T REMARK

Gear ratios 1st 3.536 : 1

2nd 2.143 : 1

3rd 1.478 : 1

4th 1.156 : 1

5th 0.866 : 1

6th 0.677 : 1

Reverse 3.094 : 1

Torque converter Diamerter 260 (mm)
Number of element 3 EA
Number of Step 1 EA
Number of Phase 2 EA
Transmission Planetary gear set 2 EA
component One-way clutch 1 EA
Multi disc clutch 3 EA
Band brake 2 EA
Weight Including oil 79 kg

Qil Fluid specification CALTEX PED 1712 ATF
Fluid capacity Approx. 9.5 f

Change interval

At every regular check-up
(every 30,000 km or 1 year)
Check fluid level, leakage

and fluid condition.
Change if necessary

Resistance of oil -20°C 430.7 ~ 533.9 Q
temperature sensor 0°C 146.8 ~ 175.7 Q
20°C 56.74 ~ 65.86 Q
100°C 3.201 ~ 3.399 Q
Resistance of gear 1 -
position sensor 2 _
3 -

D gear position

2.686 kQ + 8%

N gear position

5.036 kQ + 8%

R gear position

8.953 kQ + 8%

P gear position

16.786 kQ + 8%

DSI M78 6-SPEED A/T
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2) Appearance

» 4WD Automatic Transmission

Torque converter—

QOil cooler outlet —— Qil cooler return

Servo

Inhibiter switch Adapter housing

» 2WD Automatic Transmission

Modification basis

Application basis
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3) Internal Assembly Figure
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3. TIGHTENING TORQUE
Component Size Torque (Nm)
TC housing M12 x 32 54 ~ 68
Extension housing M12 x 32 54 ~ 68
Qil pan M6 x 16 4~6
Tightening valve body and transmission housing M6 x 26 8 ~13
Tightening valve body and transmission housing M6 x 45 8~13
Tightening center support and transmission housing M10 x 34 20 ~ 27
Output shaft locking nut M24 x 15 100 ~ 110
Tightening oil pump and pump cover M8 x 55 24 ~ 27
Tightening pump cover and transmission housing M8 x 40 24 ~ 34
Tightening pump cover and transmission housing M8 x 58 24 ~ 34
Tightening upper valve body and lower valve body M6 x 30 15 ~ 17
Fixing detent spring M8 x 16 20 ~ 25
Fixing VBS & speed sensor M4 x 12 28 ~ 3.2
Transmission oil level plug 30 ~ 35
Fixing front transmission cooler line and 25 ~ 35
transmission cooler connector
Fixing rear transmission cooler line and 25~ 35
transmission cooler connector
Fixing torque converter and drive plate 40 ~ 42
Tightening transmission selector lever and shaft rod 14 ~ 20

DSI M78 6-SPEED A/T
KYRON 2010.01
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OVERVIEW AND OPERTION PROCESS

1. GENERAL DESCRIPTION

The six speed automatic (M78) transmission
is available in two variants: four wheel drive
and two wheel drive.

The transmission has the following features:

- Six Forward Speeds
- One reverse gear
- A torque converter with an integral converter lock-up clutch
- Electronic shift and pressure controls
- A single planetary gear-set
- A double planetary gear-set
- Two hydraulically controlled brake bands
- Three multi-plate clutches
- All hydraulic functions are directed by electronic solenoids to control:
- Engagement feel
- Shift feel
- Shift scheduling
- Modulated torque converter clutch applications
The transmission contains fully synthetic automatic transmission fluid (ATF) and is filled for life;
therefore it does not require periodic servicing.
Engine power reaches the transmission via a torque converter with integral converter lock-up
clutch.
The six forward gears and one reverse gear are obtained from a single planetary set, followed
by a double planetary set. This type of gear-set arrangement is commonly known as Lepelletier
type gear-set.
The automatic transmission is electronically controlled. The control system is comprised of the
following elements:
- External transmission control unit (TCU)
- Internal embedded memory module (EMM)
- Input and output speed sensors
- Valve body unit comprised of four on/off solenoid valves and six variable bleed solenoids
- Torque converter

STEERIN PROPELLR T/C AXLE QCLUTCH M/T /M TGS DSI M78 DC 5- ION 4-
G ER LEVER § LEVER Q 6-SPEEDQ§ SPEED B SPEED

Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN




03-10 BEEEEER KYTRON

2. ADVANCED SIX SPEED FEATURES

1) Characteristics

» Early Downshifts with Hard Braking and Skip Shifts

When heavy braking is detected, the transmission downshifts early and skips gears to provide
increased engine braking to provide gear selection for tip-in.

» Gear Hold Going Uphill/Downhill
If the accelerator pedal is released when travelling uphill, upshifts are prevented to reduce
busyness on grades. If the accelerator pedal is released when travelling downhill, upshifts are
prevented to enhance engine braking.

» Upshift Prevention with Fast-off Accelerator Pedal

Upshifts are prevented when the throttle is backed off very quickly to reduce busyness in sporty
driving.

» Drive and Reverse Engagement

A soft engagement feature avoids harsh take up of drive when selecting Drive or Reverse. This
is achieved by limiting engine speed and engine torque which results in a rapid, but progressive
engagement of either Drive or Reverse when moving from the Park or Neutral positions. Drive
and Reverse engagements from either Park or Neutral are performed in less than 2.2 seconds.
There is no drive engagement prevention strategy implemented on the transmission system as
there is sufficient engine strategy to protect the system. However, reverse engagement is
prevented until engine speed is less than 1400 rpm and the accelerator pedal position is less
than 12% and vehicle speed is less than 10 km/h.

» Converter Clutch Lock-Up In All Gears
The transmission features converter clutch lock-up in all gears. This feature provides improved
fuel economy and vehicle performance. It also improves transmission cooling efficiency when
towing heavy loads at low speeds, e.g. in city driving or hill terrain.

» Converter Clutch Lock-Up In All Gears

The embedded memory module (EMM) is matched to the transmission's valve bodies during
transmission assembly to ensure refined shift quality. The EMM is integrated into the input
speed sensor which is mounted on the valve body in the transmission. The EMM is used to
store data such as valve body calibration data and valve body serial number.

Upon installation, the TCU will download the data from the EMM and utilise this data in the
operation of the transmission.

DSI M78 6-SPEED A/T Modification basis
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2) Transmission Cooling

The transmission cooling system ensures rapid warm-up and constant operating temperature
resulting in reduced fuel consumption and refined shift quality.

It also includes a cooler by-pass within the hydraulic system to allow sufficient cooling and
lubrication to the transmission drivetrain in the event of a blockage in the transmission cooler.

3) Shift Strategy

» Gear Hold Going Uphill/Downhill
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

TGS DSI M78 DC 5- ION 4-
LEVER § 6-SPEED§ SPEED § SPEED

» Coastdown
Coastdown downshifts occur at 0% pedal when the vehicle is coasting down to a stop.

» Torque Demand
Torque demand downshifts occur (automatically) when the driver demand for torque is greater
than the engine can provide at that gear ratio. If applied, the transmission will disengage the
TCC to provide added acceleration.

STE(I;ERIN HW PR%I;ELL TIC W AXLE BcLutcHl w/T
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3. FUNCTION OF EACH MODE

1) Description
(1) Shift Lock Release Button Hole when Locked in the "P" Position

If you cannot move the selector lever from the "P" position, try to move the lever while pushing
down here with a sharp object such as a ballpoint pen. For your safety, turn off the engine and
depress the brake pedal before the attempt.

Shift from the "P" Position
To shift into any other positions from the "P" position after stopping the vehicle, you have
to depress the brake pedal with the ignition switch "ON".

(2) Selection of Manual / Automatic Shift Function

- D : Automatic shift according to the driving condition
- M : Manual shift

(3) Mode Switch

- W : Winter mode 6
- S : Standard mode
Use the standard mode in normal driving c

(4) Gear Position

- P : Parking
- R: Reverse
- N : Neutral
- D : Driving

(5) Tip Switch
(Manual Gear Adjustment)

The shiftable gear can be adjusted by
this switch when the gear selector lever is
in "M" position.

DSI M78 6-SPEED A/T Modification basis
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2) Range Mode (Manual Mode)

This allows the driver to define the highest possible gear by selecting "+" or "-" on the gear
selector when the lever is in the "M" position. When the lever is first moved to the manual "M"
position the transmission will select the lowest possible gear.

When maximum engine rpm is reached the transmission will upshift automatically regardless of
the driver selected limit. 4WD models with low range will not automatically upshift when low
range is selected.

9

> 1st Gear State
The 1st gear state will display on the instrument cluster. Unlike the normal 1st gear, engine
braking will be available in this manual 1st state.

» 2st Gear State
The 2nd gear state will display on the instrument cluster. 2-1 automatic kick-down shifts are
available. 2nd gear has engine braking available.

» 3st Gear State
The 3rd gear state will display on the instrument cluster. 3-2 and 3-1 automatic kick-down shifts
are available. 3rd gear has engine braking available.

» 4st Gear State
The 4th gear state will display on the instrument cluster. 4-3, 4-2 and 4-1 automatic kick-down
shifts are available. 4th gear has engine braking available.

» 5st Gear State
The 5th gear state will display on the instrument cluster. 5-4, 5-3 automatic kick-down shifts are
available. 5th gear has engine braking available.

» 6st Gear State
The 6th gear state will display on the instrument cluster. 6-5, 6-4 automatic kick-down shifts are
available. 6th gear has engine braking availabl

Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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4.

LIMP HOME MODE

» In case of transmission malfunction

1.

If a serious fault occurs in the automatic transmission, the TCU enters the limp home mode
to secure safe driving and protect the automatic transmission.

As power is no longer supplied to the solenoid, the current basic function (P, R, N, D) is
maintained and the 4th gear can be maintained only by the operation of the hydraulic
system without electrical operation.

. The ECU communicates with other electric modules with CAN. If a serious fault occurs, the

transmission automatically enters the limp home mode for service.
The TCU monitors all factors which can af

» In case of overheated transmission

1.
2.

The TCU enters the limp home mode when the batter voltage drops below 8 V.
If the transmission is overheated, the shift pattern is changed to the hot mode to cool the
transmission more efficiently.

. While the transmission is overheated, the selector lever symbol and engine temperature

warning lamp on the instrument cluster blink until the transmission is cooled down to the
normal operation temperature. If the transmission is excessively overheated, the gear
cannot be shifted but remains in the neutral position.

» Towing vehicle equipped with A/T

DSI M78 6-SPEED A/T Modification basis
KYRON 2010.01 Application basis
Affected VIN
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5. TRANSMISSION ELECTRONIC CONTROL SYSTEM
1) General FATCS About TCU

The transmission control unit (TCU) and its input/output network control the following
transmission operations:

- Shift timing

- Line pressure

- Clutch pressure (shift feel)

- Torque converter clutch
In addition, the TCU receives input signals from certain transmission-related sensors and
switches. The TCU also uses these signals when determining transmission operating strategy.
Using all of these input signals, the TCU can determine when the time and conditions are right
for a shift, or when to apply or release the torque converter clutch. It will also determine the
pressure needed to optimise shift feel. To accomplish this, the TCU operates six variable bleed
control solenoids and four on/off solenoids to control transmission operation.
The following provides a brief description of each of the sensors and actuators used to control
transmission operation.

2) Transmission Control Unit

Caution: If the TCU requires reprogramming the handbrake must be firmly applied and the
transmission placed in Park (P).
The transmission control unit (TCU) is mounted under the left-hand front seat and controls the
operation of the transmission.
The TCU is activated and deactivated by the ignition power supply and is connected to the
transmission link harness by a 26 pin connector.
The TCU processes information received from internal sensors and signals received across
the CAN bus in analogue and digital forms such as:
- Transmission input speed
- Transmission output speed
- Accelerator pedal position
- Gear selector position
Engine torque
Engine speed
Transmission fluid temperature
Brake pedal status
Engine oil temperature
Engine coolant temperature
Ambient air temperature

- Barometric pressure
This information is used by the TCU to decide which shift pattern to select and for shift energy

management. Electro-hydraulic solenoid valves and variable bleed solenoids control the
transmission gear changes.

Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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Six variable bleed solenoids and four on/off solenoids are used to direct transmission fluid flow
to control the fluid pressure within the three clutches and two bands. Separate pressure
regulators are used exclusively for torque converter clutch control and main transmission line
pressure.

The TCU monitors all TCU inputs and outputs to confirm correct system operation. If a fault
occurs the TCU is able to perform default action and inform the driver of the problem through
the instrument cluster warning lights. Detailed information is available via trouble codes which
can be read with the service tool.

3) Transmission Control Monitoring System

The TCU monitors all input and outputs to identify possible failures. If a fault is detected, the
TCU takes the appropriate action to ensure the transmission maintains a safe mode of
operation, without sacrificing transmission durability or driver safety.

» Supply Monitoring

If the battery voltage is either too great or too low, the TCU will detect a fault condition.

» Solenoid Supply Monitoring
While the solenoid operating transistors are being activated, checks are run for open circuits,
shorts circuits to ground and short circuits to supply. The monitoring function evaluates the
voltage characteristics during the switch ON process checking for the above faults.

» Gear Ratio Monitoring
The gear ratio diagnostic checks if each gear ratio is correctly engaged. Also, following a gear
shift the diagnostic checks if the transmission has engaged the target gear within the allowed
time.

» Torque Converter Monitoring
The TCU checks if the torque converter can be locked correctly. If torque converter lock-up
does not occur correctly the TCU performs the appropriate fail-safe action of opening the
torque converter clutch.

4) Shift Energy Management

This function involves reducing or increasing the engine output torque during shifting. The aim
when upshifting is to reduce the energy which is dissipated in the friction elements of the
transmission. This is done by reducing the engine torque during the ratio change without
interrupting the tractive drive. This function is used for:

- Increasing the transmission service life by shortening the slipping time

- Improving the shift comfort by reducing the step change in torque caused by the gearshift

DSI M78 6-SPEED A/T Modification basis
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- Transferring a higher engine power, this is allowed by the mechanical in-gear strength of the
transmission

Real-time control of engine torque is required to maintain maximum shift quality and
transmission durability. The TCU has the ability to control the engine torque during the gearshift
to synchronise with the operation of the transmission clutches.

» Pressure Modulation
To provide a high level of shift comfort and durability, the hydraulic pressure in the shift related
friction elements of the transmission must be matched accurately to the transmission input
torque. This hydraulic pressure is composed of a hydraulically pre-set basic pressure and a
controlling pressure which is set by one of the variable bleed solenoids.
The transmission input torque can be directly calculated from the following operating
parameters: engine torque signals, engine speed or any signals transmitted from the engine
management ECU by CAN, and converter slip. Separate pressure characteristics for each gear
change make it possible to adapt precisely to the particular shift operation.

High and Low range operation has different parameters to optimise shift quality.

4) Shift Map Selection

The driver can manually select between normal (S) and winter modes (W) via the mode switch.
Depending on the transmission temperature, uphill and downhill grades and altitude, shift maps
will be selected by the TCU to suit the driving conditions. The following maps are available.

» Normal Mode

Normal Mode is selected when the lever is in the D position with the mode switch in the normal
(S) position and the transmission is within normal temperature ranges. Shift schedule points are
optimised for fuel efficiency and general driving conditions.

» Uphill and Downhill Mode
In this mode, depending on the load of the vehicle, adaptive shift maps are selected to
progressively adjust the shift points and torque converter lock points.

» Altitude Mode
Shift points are automatically adjusted at higher altitudes to compensate for changes in engine
torque where the torque produced by the engine is greatly reduced by the effects of reduced
barometric pressure and temperature.

» Winter Mode
When winter mode is selected, starting in second gear is facilitated and the WINTER mode
indicator light is switched ON. To prevent wheel spin on slippery surfaces, the transmission will
not allow first gear unless manually overridden.

Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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» Low Range Schedule
When the transfer case is in 4L position, the transmission uses a different shift map to optimise
low range driving. Similar to winter mode, 1st gear is inhibited. The transmission may skip
gears, e.g. 2-4, to optimise engine rpm.

» Warm up Schedule

Used typically when transmission fluid temperature is below 20°C.
The torgue converter will not lock—up below 20°C to assist in transmission warm-up.

» Hot Mode
The hot mode is progressively applied between temperatures of 110°C- 145°C. The
torque converter lock-up is increased to prevent heat generation by the torque converter.
As additional assistance to the hot mode, the following are activated:
- Above 110°C - the electrical radiator fans are switch ON
- Above 130°C - the engine torque will be reduced and the WINTER light on the
instrument cluster will flash
- Above 145°C - the transmission will neutralise until the fluid temperature falls below
120°C as a final protection.
Activation of the hot mode inhibits other transmission performance features including uphill and
downhill compensation and altitude compensation. Some degradation in shift feel may be
experienced as the torque converter is not unlocked during shifting. The fluid temperature must
be below 1052% to exit all hot modes.

» Cruise

When cruise control is activated the engine ECU may request the transmission to downshift
under trailing throttle conditions to increase engine braking.

DSI M78 6-SPEED A/T Modification basis
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6. CONFIGURATION OF CAN RELATED TO TCU

1) Communication Network

Instrument

Engine ECU

® Cluster

(Termination)

(Termination)

Transfer ECU ABS ECU

Transmission
ECU

The TCU sends signals to be used by other vehicle systems via the CAN bus, such as:

- Selector lever position

- Selected gear state

- Manual mode activation

- Output torque

- Input speed

- Output speed

- Transmission fluid temperature

- Engine torque reduction requests

2) Embedded Memory Module

RO L
S
Input Speed Sensor
/Embeded Memory Module|

The embedded memory module (EMM) is
matched to the transmission valve body
during manufacture.

The EMM is integrated into the input speed
sensor which is mounted on the valve body in
the transmission.

The EMM data contains transmission specific
characterisation information. Upon
installation, the TCU will upload the data from
the EMM and utilise this data in the operation
of the transmission.

Modification basis

Application basis
Affected VIN
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7. POWER TRAIN

The various power train of the transmission is as follow:

- Power train - M 1st gear

- Power train - D 1st gear

- Power train - D 2nd gear

- Power train - D 2nd gear - lockup

- Power train - D 3rd gear

- Power train - D 4th gear - D 4th gear - limp home mode
- Power train - D 5th gear

- Power train - D 6th gear

» Gear States Summary

i . Engaged elements (clutches & bands) Shift ON/OFF solenoids
C1 Cc2 c3 B1 B2 (120wC| St S2 S3 S4

M1 3.536 ON ON ON

1st 3.536 ON ON ON

2nd 2.143 ON ON ON ON

3rd 1.478 ON ON ON ON

4th 1.156 ON ON

5th 0.866 ON ON ON

6th 0.677 ON ON ON ON
Reverse | -3.094 ON ON ON ON ON

Gear Ratio Variable Pressure Solenoid Valve
M1 3.536 1 0 1
1st 3.536 1 0 o
2nd 2.143 1 0 ; o
3rd 1.478 1 0 ] o
4th 1.156 0 0 o
5th 0.866 0 1 ] o
6th 0.677 0 1 ] o
Reverse -3.094 1 1 1 o1

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis

Affected VIN
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» Solenoids

- There are in total 10 solenoids used to control the transmission. All solenoids are located in
the Valve Body.

- Solenoids S1, S2, S3 & S4 are ON/OFF solenoids. They determine the static gear position of
the transmission by controlling the shift valves.

- Solenoids S5, S6, S7 & S8 are Variable Bleeding Solenoids (VBS) which ramp pressure via
a current change during gear shifting. They direct pressure to the regulator valves and are
the primary means of controlling gear shift quality.

- Solenoids S9 is also a variable bleeding solenoid. It controls Line Pressure.

- Solenoid S10 is a variable bleeding solenoid as well and is used for controlling the
application of the Torque Converter lock-up clutch.

- ON/OFF Solenoids:
- 81 controls apply/release of the C1 Clutch.

- 82 controls apply/release of the C2 Clutch
- 83 controls apply/release of the C3 Clutch & B2 Band
- 84 controls apply/release of the B1 Band
- VBS Solenoids are generally used for regulating and ramping pressure to different shift
elements (clutch/band) :
- 85 regulates pressure supplied to the C1 Clutch
- 86 regulates pressure supplied to the C2 Clutch
- 87 regulates pressure supplied to the C3 Clutch & B2 Band
- 88 regulates pressure supplied to the B1 Band

» Gear States Summary

Gear - Engaged elements (clutches & bands) Shift ON/OFF solenoids
Ci C2 c3 B1 B2 [120WC| S1 S2 S3 S4

M1 3.536 ON ON ON

1st 3.536 ON ON ON

2nd 2.143 ON ON ON ON

3rd 1.478 ON ON ON ON

4th 1.156 ON ON

5th 0.866 ON ON ON

6th 0.677 ON ON ON ON
Reverse | -3.094 ON ON ON ON ON

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis
Affected VIN
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1) Power Train - "M" (Manual) Position

» Power flow diagram

Ring gear|
Pinion

=

Sun gear
L |

Ring gear

Long Pinion

Reverse || ghort
Sun

Pinion

Forward

Sun ouT

» Functioning elements

- C2 applied, drives FSG

- B2 applied to hold Rear Planet Carrier held stationary.

- This gear state provides engine breaking.

» Control

- S1is ON, S7is ON

- S1 ON moves C1 Shift Valve to the left end not allowing an application of the C1 Clutch.

- S1 ON moves B2 Shift Valve to its left-end position allowing an application of the B2 Band.
(S7 must be ON as well).

- C2 Shift Valve (S2 OFF) is open allowing drive oil to engage C2 Clutch.

- Drive oil that engages C2 Clutch is regulated by VBS S6.

» Connecting Components

A\ cauTiON
- Manual 1st is not achieved by moving the Manual Valve into a certain position.
This gear state is obtained electronically by solenoids S1 & S7.

» Connecting Components

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS
Gear
. B1 B2 CONV S5|S6 | S7|S8|S9|S10
ratio| C1 | C2 | C3 OWC S1|S2 83|54
AO| Al | R |AO| Al CLu (A) | (A) | (A) | (A) | (A) | (A)
3.536 ON ON | ON ON 1 0 1 0-1

Modification basis

Application basis

Affected VIN

DSI M78 6-SPEED A/T
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2) Power Train - "D" (Drive) 1st (Auto)

» Power flow diagram

B1 B2
—~f—
——
| | é:% Ring gear
| Long Pinion
Ring gear Reverse
Pinion C1 ‘ Sun Short
1-2 Pinion
IN mmi Sun gear owcC Forward ouT
[ E— | — Sun

» Functioning elements

- C2 applied, drives FSG
- Rear Planet Carrier held via 1-2 OWC

» Control

- S1is ON, S2 is OFF

- 81 ON moves C1 Shift Valve to the left end not allowing an application of the C1 Clutch.
- C2 Shift Valve (S2 OFF) is open allowing drive oil to engage C2 Clutch.

- Drive oil that engages C2 Clutch is regulated by VBS S6.

» Connecting Components

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS

Gear
. B1 B2 CONV S5| 86| S7|S8|S9|S10

ratio| C1 | C2| C3 WC S1|82|S3| 54

AO| Al | R |AO| Al CLu (A) | (A) | (A) | (A) | (A) | (A)
3.536 ON ON ON 110 0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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> Auto 1st - C2 & OWC ON (3.536)
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3) Power Train - "D" (Drive) 2nd

» Power flow diagram

[ B1 | B2
——
——
| | @ Ring gear
Long Pinion
[ ]
Q Ring .gear @‘ ‘ L Reverse Short
Pinion ‘ Sun
1-2 Pinion
[T T owc
Sun gear| Forward
IN I — Sun ouT

» Functioning elements
- C2 applied, drives FSG
- B1 applied to hold RSG stationary

» Control

- S1is ON, S2 is OFF & S4 is ON.

- S1 ON moves C1 Shift Valve to its left-end position not allowing the application of the C1 Clutch
- C2 Shift Valve is OPEN (S2 OFF) allowing drive oil to engage C2 Clutch.

- Drive oil that engages C2 Clutch is regulated by VBS S6.

- S4 ON moves B1 Shift Valve to its left-end position allowing engagement of B1 Band.

- Drive oil that engages B1 Band is regulated by VBS S8.

» Connecting Components

STEERIN PROPELLR T/C AXLE QCLUTCH M/T /M TGS DSI M78 DC 5- ION 4-
G ER LEVER § LEVER Q 6-SPEEDQ§ SPEED B SPEED

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS

Gear
. B1 B2 CONV S5|S6 | S7|S8|S9|S10

ratio| C1 | C2 | C3 OWC S1|S2|S3|S4

AO| Al | R |AO| Al CLu A (A) | (A)] (A) | (A) | (A)
2.143 ON ON ON ON| 1] 0 1 |01
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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> Auto 2nd - C2 & B1 ON (2.143)
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4) Power Train - "D" (Drive) 2nd - Lockup

» Power flow diagram

<
ZW
%
8%
[~=]
[ B1 ||| B2 cu
- B0
—— ©
| |§:ﬁ i% Ring gear
14
| Long Pinion 8%
\ I ~u
Ring gear| T 1
Pinion ‘ @‘ ‘ ‘ ReSVSrr\SB| Short
1-2 Pinion
TT] owcC
s Forward
IN un gear osr\g:r ouT
=
=
. T
» Connecting Components o
=)
Elements engaged ON / OFF solenoids |Variable pressure sol. valve-VBS| =
Gear
. B1 B2 CONV S5|S6 | S7|S8|S9|S10
ratio | C1 | C2 | C3 ole S1|S2|S3|s4 o
AO| Al | R |AOQ| Al CLu A (A) | (A)] (A) | (A) | (A)
<
2.143 ON ON ON ONION| 1 | O | O | 1 |O1] 1
S
-
-
m
o
w
o
=
m(D
==
%)
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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5) Power Train - "D" (Drive) 3rd

» Power flow diagram

B1 B2
—~f— ——
——
| | é:% ‘ Ring gear
| Long Pinion
[ ]
Ring gear AN |Reverse |
Q Pinion \éﬁ?’ ‘ ‘ Sun Short
1-2 Pinion
ITT] owc
Sun gear Forward
IN | — I — — Sun ouT
——

» Functioning elements

- C2 applied, drives FSG
- C3 applied, drives Rear Planet Carrier
- Rear Planetary Gear Set is locked and the output is equal to the ratio of the Front Gear Set.

» Control

- S1 ON moves C1 Shift Valve to the left end not allowing the application of the C1 Clutch.
- C2 Shift Valve is open allowing drive oil to engage C2 Clutch (S2 OFF).

- S3 & S7 ON moves C3 Shift Valve to the left end allowing the application of C3 Clutch.

» Connecting Components

A\ cauTiON
- C3 Clutch cannot be engaged without S7 being ON and supplying pressure to the C3
Regulator Valve.

» Connecting Components

STEERIN PROPELLR T/C AXLE QCLUTCH M/T /M TGS DSI M78 DC 5- ION 4-
G ER LEVER B LEVER j 6-SPEED§ SPEED j§ SPEED

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS

Gear
. B1 B2 CONV S5|S6 | S7|S8|S9(S10

ratio| C1 | G2 | C3 OWC S1|/S2|S3| 54

AO| Al | R |AO| Al CLu A) [ (A) [ (A) | (A) | (A) | (A)
1.478 ON|ON ON ON 1 0 1 0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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6) Power Train - "D" (Drive) 4th - "D" (Drive) 4th Limp Home Mode

» Power flow diagram

B1 B2
—~f—
——
@ Ring gear
Long Pinion
—— [ |
Ring gear jé—.liH | 1] Reverse (| short
Pinion ‘ Sun
1-2 Pinion
IN am. Sun gear ‘ OwcC Forward ouT
L1 | — Sun
— ——

» Functioning elements
- C2 applied, drives FSG
- C1 applied, drives Rear Planet Carrier

» Control

- S1is OFF, S2 is OFF.

- C1 Shift Valve is OPEN (S1 OFF) allowing drive oil to engage C1 Clutch.

- C2 Shift Valve is OPEN (S2 OFF) allowing drive oil to engage C2 Clutch.

- Drive oil that engages C1 & C2 Clutches is regulated by S5 & S6 VBS, respectively for each
clutch.

» Connecting Components

A\ cAuTION
- 4th GEAR is used as a LHM state.

» Connecting Components

STEERIN PROPELLR T/C AXLE QCLUTCH M/T /M TGS DSI M78 DC 5- ION 4-
G ER LEVER § LEVER Q 6-SPEEDQ§ SPEED B SPEED

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS

Gear
. B1 B2 CONV S5|S6|S7|S8|S9(S10

ratio| C1 | C2 | C3 OWC S1|S2|8S3|54

AO| Al | R |AO| Al CLU A A) [ (A) ] (A) | (A)] (A)
1.156/ ON | ON 0|0 0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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7) Power Train - "D" (Drive) 5th

» Power flow diagram

i

‘ ‘ @ Ring gear
f Long Pinion

TGS DSI M78 DC 5- ION 4-
LEVER § 6-SPEED§ SPEED § SPEED

— [ ]
Rin.g .gear éiﬂ | ‘ Reverse Short
Pinion | Sun |
‘ 1-2 Pinion
IN L Sun gear ‘ OWC Forward 1 ouT
— L— | Sun —
—— ———

» Functioning elements

- C1 applied, drives Rear Planet Carrier
- C3 applied, drives RSG

» Control

- S1is OFF,S2is ON, S3 is ON.

- S2 ON moves C2 Shift Valve to its left-end position not allowing the application of the C2 Clutch
- C1 Shift Valve is OPEN (S1 OFF) allowing drive oil to engage C1 Clutch

- S3 ON and with S7 ON moves C3 Shift Valve to the left end allowing the application of C3 Clutc

» Connecting Components

STEERIN HW PROPELLY T/C W AXLE BcLutcHll wm/T

Elements engaged ON / OFF sole- |Variable pressure valve-VBS

Gear
. B1 B2 CONV S5| S6 | S7|S8|S9(S10

ratio| C1 | C2 | C3 OWC S1|S2 |83 |54

AO| Al | R |AO| Al CLu A A) [ (A) ] (A) | (A) | (A)
0.866| ON ON ON|ON o111 0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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8) Power Train - "D" (Drive) 6th

» Power flow diagram

| B1 ||| B2
—~f—
‘ ‘ é? g% Ring gear
‘ Long Pinion
— [ ]
Rin.g .gear %;l:lliﬂ | |Reverse | Short
Pinion Sun
‘ 1-2 Pinion
IN Sun gear ‘ OWC Forward 1 ouT
L1 Sun —
—— ——

» Functioning elements

- C1 applied, drives Rear Planet Carrier
- B1 applied to hold RSG

» Control

- S1is OFF, S2is ON, S4 is ON.

- S2 ON moves C2 Shift Valve to its left-end position not allowing the application of the C2 Clutch
- C1 Shift Valve is OPEN (S1 OFF) allowing drive oil to engage C1 Clutch

- S4 ON moves B1 Shift Valve to its left-end position allowing the engagement of B1 Band.

» Connecting Components

STEERIN PROPELLR T/C AXLE QCLUTCH M/T /M TGS DSI M78 DC 5- ION 4-
G ER LEVER B LEVER j 6-SPEED§ SPEED j§ SPEED

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS

Gear
. B1 B2 CONV S5|S6|S7|S8|S89(S10

ratio| C1 | C2 | C3 WG S1|S2|S3|S4

AO| Al | R |AO| Al CLU A) | (A) | (A) | (A)| (A) | (A)
0.677| ON ON ON ON| 0 | 1 1 |0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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9) Power Train - Reverse

» Power flow diagram

B1 ||[ B2 |

| |

‘ ‘ é:% ‘ Ring gear
Long Pinion

0
ZWw
oG
Q

o%
28
=4
25
Q¢
8%
l__l

[ ]
Q Ri”? .gear éiﬂ ‘ LT |Reverse | Short
Pinion Sun
‘ 1-2 Pinion
[TT] owc
Sun gear Forward
IN — ouT
—_— L1 L] Sun —
———

» Functioning elements
- C3 applied, drives RSG
- B2 applied, holds Rear Planet Carrier stationary

» Control

- S1is ON, S2is ON, S3 is ON.

- Line pressure is directed via Manual Valve to apply B2 Band directly.

- S3 ON allows ramping and regulating pressure supplied to the C3.

- S1 & S2 are ON not allowing engagement either C1 or C2 Clutch at any circumstances.

» Connecting Components

STE(I;ERIN HW PR%I;ELL TIC W AXLE BcLutcHl w/T

Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS

Gear
. B1 B2 CONV S5|S6 | S7|S8|S9|S10

ratio| C1 | C2 | C3 OWC S1|S2|S3|S4

AO| Al | R |AO| Al CLu A (A) | (A) ] (A) | (A) | (A)
3.094 ON ON|ON ON | ON | ON 11111 0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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10) Power Train - Reverse (Limp Home Mode)

» Power flow diagram

B1 |[[ B2 |
—— ——
——
é:% | | | ‘ Ring gear
Long Pinion
| I
Ring gear| T T
Pinion @‘ ‘ |Resv§r:se| Short
‘ 1-2 Pinion
T owce
S F d
IN un gear OSI’\LAllsr ouT
———
» Connecting Components
Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS
Gear
. B1 B2 CONV S5| 86| S7|S8|S9|S10
ratio| C1 | C2| C3 OWC S1[S2|83|54
AO| Al | R |AO| Al CLu A (A) | (A)] (A) | (A) | (A)
3.094 ON ON | ON o,o0;j0|0|0]O0

Modification basis

Application basis
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11) Power Train - Parking

» Power flow diagram

Ring gear

Iz

Long Pinion

Ring gear @‘ Reverse Short
Pinion Sun
— 1-2 Pinion
OWC
Sun gear, Forward ‘
IN Sun ouT
» Connecting Components
Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS
Gear
) B1 B2 CONV S5|S6|S7|S8|S9|S10
ratio| C1 | C2 | C3 WC S1|S52|S3| 54
AO| Al | R |AO| Al CLu A) [ (A) [ (A) | (A) | (A) | (A)
N/A ON | ON | ON 1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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12) Power Train - Neutral

» Power flow diagram

| B2 |
==
‘ ‘ @ Ring gear
‘ Long Pinion
Ring gear R
Pinion esvl?;se Short
Pinion
IN ams Sun gear Forward ouT
— | T Sun —
» Connecting Components
Elements engaged ON / OFF solenoids | Variable pressure sol. valve-VBS
Gear
) B1 B2 CONV S5|S6|S7|S8|S9|S10
ratio| C1 | C2 | C3 OWC S1|S2|S3|54
AO| Al | R |AO| Al CLU A) [ (A) [ (A) | (A) | (A) | (A)
N/A ON|ON|ON 0-1
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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DIAGNOSIS AND TESTING

1. WIRING DIAGRAM

Steering Wheel (SW)
Inhibitor SW ASSY o s
nnibitor Range- | Range-
845 1.65K
Lever Reverse  Starter
%D
155 |54 |56 |51 |52 |15 Transmission Gear Select Lever (TGS)
q s b ﬁl
Range- | Range- Winter Range
845 165K Mode Active
B7 | s 29 |s315 4 | 1210 TCU
g 2 Zz 2 4 € 2
5 0O G © 5 s 3
o 3 S 3 <3 5
= 4 o 4
3 5 £ 8
7] 28 ¢
o o §
o o °
g 5 : z g
3 a a
v 3 o ® « o o « 292 3 § §
T X w © N~ © o v 3 4 31 4 4 g ¥ 88 B o & 2
£° 40 40 O 4 20 4 00 O O o o € 8 g8 9@ 9o = =
g O O 0 o 0o 0o o®n ®» & B» 68 5 & & ¢ & 8
SX & & & B B D D e & £ = = 2 2 2 2 5 5 5 T =
2 28 2 8 83282 @2 2 @22 2 =22 3§ & 5 5 % %
20 > > > > > > >0 O O O O W w wmwm £ & FE E O
J1-16/J1-8 1-7 |16 |J1-6 [J1-3 [J14 (U111 (120115 U110 |J1-9 U112 |J1-11 (034 |J3-14  [J3-12[U3-2  |J3-3 J31 (U3 |J3-18 [J2-1 | J2-7
To Ignition source L To Can Network
To Vehicle GND--—— L= To Can Network
J4-1 [J4-2 [J4-3 [Ja-4 |J4-5 |J4-6 |J4-7 [J4-20 [J4-21 |J4-22 |J4-23 |J4-24|J4-12 [J4-13 |J4-B |J4-9  |J4-11 J4-10 | J4-26 | J4-25
I
M R O [ N L
EMM
VBS8 | VBS9 | VBS10 OnOff1| OnOff2[OnOff3| OnOff4
® ot
Input  Output
Shaft ~ Shaft
Speed Speed .Friﬁirés‘
Sensor Sensor Temp
Sensor
Transmission
* TCU Connector
SMJ1=EWDA
SMJ2=EWD B
SMJ3=EWDC
(SM: Service Manual, EWD: Electrical Wiring Diagram)

DSI M78 6-SPEED A/T
KYRON 2010.01
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2. WIRE HARNESS CONNECTOR CHART

Connector Front View

omoo
QOO0

3. UNIT CONNECTOR DESCRIPTION
1) Transmission Control Unit

JI(A) Jz2(B) J3(C)
00000000 C0||s s s s ss|lsscsasssasss ﬁ\"
] BIE i||10 1
g00000000flesescslfeccaccscce
| e— —
():EWD
» Connector J1 (A)
Terminal / Pin Function Terminal / Pin Function
Ji1-1 VBS Solenoid 9 J1-9 On / Off Solenoid 2
J1-2 VBS Solenoid 10 J1-10 On / Off Solenoid 1
J1-3 VBS Solenoid 7 J1-11 On / Off Solenoid 4
J1-4 VBS Solenoid 8 J1-12 On / Off Solenoid 3
J1-5 VBS Solenoid 5 J1-13
J1-6 VBS Solenoid 6 J1-14
Ji1-7 VBS Solenoid Return J1-15 On / Off Solenoid Return
J1-8 Ground J1-16 Ignition Supply Voltage

Modification basis

Application basis

Affected VIN

DSI M78 6-SPEED A/T

KYRON 2010.01
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» Connector J2 (B)
Terminal / Pin Function Terminal / Pin Function
J2-1 CAN High J2-7 CAN Low
J2-2 - J2-8 -
J2-3 - J2-9 Steering Wheel Range Control
J2-4 Transmission Gear Selector Range Control J2-10 Range Active
J2-5 - J2-11 -
J2-6 - J2-12 -

» Connector J3 (C)

Terminal / Pin Function Terminal / Pin Function
J3-1 Output Speed J3-11 -
J3-2 EMM / Speed Sensor Supply Voltage J3-12 EMM / Speed Sensor Ground
J3-3 Input Speed J3-13 -
J3-4 Embedded Memory Module Data J3-14 Embedded Memory Module Clock
J3-5 - J3-15 Switch Ground
J3-6 Mode J3-16 -
J3-7 Gear Lever J3-17 Gear Lever Ground
J3-8 Transmission Fluid Temperature J3-18 Transmission Fluid Temperature Return
J3-9 - J3-19 -
J3-10 - J3-20 -

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis
Affected VIN
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2) Transmission

Connector Front View

» Connector J4

Terminal / Pin Function Terminal / Pin Function
J4-1 VBS Solenoid Return J4-14 -
J4-2 VBS Solenoid 5 J4-15 -
J4-3 VBS Solenoid 6 J4-16 -
J4-4 VBS Solenoid 7 Ja4-17 -
J4-5 VBS Solenoid 8 J4-18 -
J4-6 VBS Solenoid 9 J4-19 -
J4-7 VBS Solenoid 10 J4-20 On/Off Solenoid Return
J4-8 EMM Data / Speed Sensor Ground J4-21 On/Off Solenoid
J4-9 EMM / Speed Sensor Supply Voltage J4-22 On/Off Solenoid
J4-10 Output Speed J4-23 On/Off Solenoid
J4-11 Input Speed J4-24 On/Off Solenoid
J4-12 Embedded Memory Module Data J4-25 Transmission Fluid Temperature Return
J4-13 Embedded Memory Module Clock J4-26 Transmission Fluid Temperature Input

Modification basis

Application basis

Affected VIN

DSI M78 6-SPEED A/T
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3) Inhibitor Switch

» Connector J5

Terminal / Pin Function Terminal / Pin Function
J5-1 Reverse Circuit J5-4 Gear Lever Ground
J5-2 Starter Circuit J5-5 Gear Lever
J5-3 Starter Circuit J5-6 Reverse Circuit

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis
Affected VIN
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TROUBLE CODE DIAGNOSIS

1. DIAGNOSTIC TROUBLE CODE LIST

DTC Description Sub System
P0603 TCU Adaptive Data Memory Error TCU (see page 68)
P0604 TCU Adaptive Data Limit Reached
P0700 Transmission Control System (MIL Request)

P0707 Gear Lever Position Sensor Error Low

P0708 Gear Lever Position Sensor Error High Inhibitor Switch Assembly

PO711 Transmission Oil Temp Over Temp (see page 71)

PO712 Transmission Oil Temperature Sensor Error Low Transmission Cooling
(see page 74)

P0713 Transmission Qil Temperature Sensor Error High (Open Circuit) | Transmission Qil Tempera-

P0716 | Input Shaft/Turbine Speed Value ture Sensor (see page 75)

P0O717 Input Shaft/Turbine Speed Sensor Erratic Input Speed Sensor

P071D Manual Shift Control Up/Down (TGS) Switch Stuck (see page 78)

PO71E Manual Shift Control Up/Down (TGS) Switch Signal Low Transmission Gear Select

PO71F | Manual Shift Control Up/Down (TGS) Switch Signal High (TGS) Lever

P0721 Output Shaft Speed Sensor Value (see page 82)

P0722 Output Shaft Speed Sensor Erratic Output Speed Sensor

P0729 | Gear 6 Incorrect Ratio (see page 85)

P0731 Gear 1 or M1 Incorrect Ratio Gear Engagement

P0732 | Gear 2 Incorrect Ratio (see page 87)

P0733 Gear 3 Incorrect Ratio

P0734 Gear 4 Incorrect Ratio

P0735 Gear 5 Incorrect Ratio

P0736 Reverse Incorrect Ratio

P0741 Torque converter clutch circuit stuck off

P0742 Torque converter clutch circuit stuck on Torque Converter Control

P0744 | Torque converter clutch Slip Error (see page 90)

P0826 Manual Shift Control Up/Down (Steering Wheel) Switch Stuck

P0827 Manual Shift Control Up/Down (Steering Wheel) Switch Signal Low | Steering Wheel

P0828 Manual Shift Control Up/Down (Steering Wheel) Switch Signal High | (S€€ page 92)

P0962 Solenoid S9 Over Current

P0963 Solenoid S9 Low Current Variable Bleed

P0966 Solenoid S10 Over Current Solenoids

P0967 Solenoid S10 Low Current (see page 95)

Modification basis

Application basis

Affected VIN

DSI M78 6-SPEED A/T
KYRON 2010.01
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DTC Description Sub System
P0973 Solenoid S1 Over Current ON / OFF Solenoids
P0974 | Solenoid S1 Low Current (see page 101)
P0976 Solenoid S2 Over Current
P0977 Solenoid S2 Low Current
P0979 Solenoid S3 Over Current
P0980 Solenoid S3 Low Current
P0982 Solenoid S4 Over Current
P0983 Solenoid S4 Low Current
P0985 Solenoid S5 Over Current Variable Bleed Solenoids
P0986 | Solenoid S5 Low Current (see page 95)
P0998 Solenoid S6 Over Current
P0999 Solenoid S6 Low Current
P099B | Solenoid S7 Over Current
P099C | Solenoid S7 Low Current
PO99E Solenoid S8 Over Current
PO99F | Solenoid S8 Low Current
P1604 | TCU EMM Data Error TCU (see page 68)
P1605 EMM Data Mismatch Input Speed Sensor
P1610 | EMM Comms Error (see page 82)
P1611 EMM Data Error
P1701 TCU Supply Voltage Low TCU (see page 68)
P1703 TCU Supply Voltage High
uo100 Cyclic CAN messages from Engine Management ECU are CAN Network
unavailable (see page 106)
uo102 Cyclic CAN messages from Transfer Case ECU are unavailable
uo103 Cyclic CAN messages from TGS ECU are unavailable
uo121 Cyclic CAN messages from Brake System ECU (ABS/
ESP/TCS) are unavailable
u0401 CAN signals from EMS are out of range or Invalid
u0403 CAN signals from Transfer Case are out of range or Invalid
U404 CAN signals from Gear Lever ECU are out of range or Invalid
uo415 CAN signals from Brake System ECU (ABS/ESP/TCS) are
out of range or Invalid
U1600 ECU Application Software Missing TCU Calibration
U1601 | ECU Application Software Missing or Corrupted (see page 109)
uU1606 TCU Calibration Error - Platform
U1607 | TCU Calibration Error - Active Variant
u1608 TCU VIN Coding Error
uU1609 TCU Hardware (pcb) Calibration Error

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis

Affected VIN
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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.

DTC Title System Action
P0603 TCU Adaptive Data Memory Error e MIL - OFF
* Normal transmission operation with degraded
shift quality
P0604 TCU Adaptive Data Limit Reached e MIL - OFF
* Normal transmission operation with degraded
shift quality
P0700 Transmission Control System (MIL Request) | ¢ MIL - ON
P1604 TCU EMM Data Error e MIL - ON
e Transmission in LHM
P1701 TCU Supply Voltage Low e MIL - ON
* Transmission in LHM
P1703 TCU Supply Voltage High e MIL - ON
e Transmission in LHM

» Connector J5

DTC Description

P0603 TCU is not able to store adaptive (learning) data.

P0604 TCU shift adaptation is applying maximum effort. This may be because the transmission
operation has degraded significantly.

P0700 The transmission control system has a sufficient number, and DTC type of faults to turn the
MIL light ON.

P1604 The EMM Data image stored in the TCU is corrupted or missing.

P1701 The battery voltage sensor is reporting a value too low to operate the solenoids correctly.

P1703 The battery voltage sensor is reporting a value too high for continuous operation of
solenoids. The solenoids will be disabled and the transmission in LHM during this condition.

Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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6-SPEED



03-102 BEZELELN KYTROIN

» Schematic

TCU
TOIGNITION SOURCE <€ JT16 | anmion kL1s
TOVEHICLE GND <— BB onp KLzt
» Connector Details
J1

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01
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Affected VIN
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» DTC Details
DTC Evaluation Condi- Possible Causes Actions
P0603 Ignition key in ON TCU Clear DTC and check if DTC sets
TCU Adaptive Data | Position within the evaluation conditions

Memory Error

Replace TCU

P0604

Limit Reached

TCU Adaptive Data

Ignition key in ON
position

Transmission

Clear DTC and check if DTC sets
within the evaluation conditions

Service transmission

P0700

TM Control
System
(MIL Request)

Ignition key in ON
position

Other DTC's requiring
the MIL to be turned
ON are set.

Clear DTC and check if DTC sets
within the evaluation conditions

Check if any DTC's requiring the MIL
to be turned ON are set

Replace TCU

P1604

TCU EMM Data
Error

Ignition key in ON
position

¢ Embedded Memory
Module (EMM).

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Replace TCU

P0700, P1604,
P1701 & P1703

e Engine stopped
* Scan tool

P1701 * Ignition key in ¢ Vehicle charging Clear DTC and check if DTC sets
TCU Supply ON position system within the evaluation conditions
Voltage Low e Engine speed > ¢ Vehicle battery Check vehicle charging system
300 rpm e TCU to Transmis- Check vehicle battery
* TCU supply voltage |  sion hamess and/ | « Check circuit between terminal J1-8
<8V for 0.5 seconds or connector fault and vehicle ground
+ TCU Check circuit between terminal J1-16 and
ignition source. Refer to vehicle electrical
section for circuit specific information
Check supply voltage at TCU
Replace TCU
P1703 Ignition key in ON ¢ Vehicle charging Clear DTC and check if DTC sets
TCU Supply position system within the evaluation conditions
Voltage High TCU supply voltage | « Vehicle battery Check vehicle charging system
>17 V for 60 sec- | . TCU to Trans- Check vehicle battery
onds mission harness Check circuit between terminal J1-8
and/or connector and vehicle ground
fault Check circuit between terminal J1-16 and
« TCU ignition source. Refer to vehicle electrical
section for circuit specific information
Check supply voltage at TCU
Replace TCU
» DTC Clearing
DTC Conditions
P0603, P0604, * Ignition ON

Modification basis

Application basis

Affected VIN
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2) Inhibitor Switch Assembly

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.

DTC Title System Action

P0O707 Gear Lever Position Sensor Error Low e MIL - ON
e Transmission in LHM
P0708 Gear Lever Position Sensor Error High e MIL - ON
¢ Transmission in LHM

» DTC Description

DTC Description

P0O707 The Gear Lever Position sensor (Inhibitor Switch) is giving a value indicative of a short circuit to

Po708 | ground

» Schematic

INHIBITOR
SWITCH ASSY

TCU

LEVER .
rz: 454 S317Y GEAR LEVER GND
J55 3T} nEAR LEVER

» Connector Details

J5 INHIBITOR SWITCH ASSEMBLY J3

DSI M78 6-SPEED A/T Modification basis
KYRON 2010.01 Application basis
Affected VIN
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» Resistance Values

Gear Lever Position Sensor Specifications

Gear Position Value

P 16.786 kQ + 8%

R 8.953 kQ + 8%

N 5.036 kQ + 8%

D 2.686 kQ + 8%
» DTC Details

DTC Evaluation Conditions | Possible Causes Actions

P0707 Ignition key in ON e TCU to Inhibitor e Clear DTC and check if DTC sets
Gear Lever position Switch Assy within the evaluation conditions
Position Sensor harness and/or « Disconnect connector J5 from the
Error Low connector fault inhibitor switch assembly. Check

e Inhibitor Switch
Assy

e TCU

resistance of inhibitor switch assem-
bly between terminals 4 and 5 for
each position of TGS lever. Refer to
the resistance table above for
specifications. Replace transmission
if the resistance values are outside of
the specified range.

¢ Check circuit between terminals J5-4
and J3-17 for short or open condition

e Check circuit between terminals J5-5
and J3-7 for short or open condition

 Disconnect connector J5 from inhibitor
switch assembly and measure voltage
across J5-4 and J5-5 with the ignition
key in the ON position. Voltage
reading should be 5V + 0.1 V. If
voltage reading is outside

specifications, replace TCU

Modification basis

Application basis
Affected VIN

DSI M78 6-SPEED A/T
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DTC Evaluation Conditions | Possible Causes Actions
P0708 Ignition key in ON e TCU to Inhibitor e Clear DTC and check if DTC sets
Gear Lever position Switch Assy within the evaluation conditions
Position Sensor harness and/or * Disconnect connector J5 from the
Error High connector fault inhibitor switch assembly. Check

¢ |nhibitor Switch
Assy

e TCU

resistance of inhibitor switch assem-
bly between terminals 4 and 5 for
each position of TGS. Refer to the
resistance table above. Replace
transmission assembly if the resis-
tance values are outside of the
specified range.

e Check circuit between terminals J5-4
and J3-17 for short or open condition

e Check circuit between terminals J5-5
and J3-7 for short or open condition

* Replace TCU

» DTC Clearing

DTC

Conditions

P0707 & P0708

* Ignition ON
e Engine stopped
* Scan tool

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis

Affected VIN




KYTRON JEXELNIN 03-107

3) Transmission Cooling

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 Title System Action

PO711 Transmission Oil Temp Over Temp e MIL - ON

* Normal transmission operation with degraded
shift quality and “WINTER” indicator flashing
when transmission oil temperature is >130°C.

* When the transmission oil temperature is >
145°C the TCU will disable gear engagement
until transmission oil temperature is <120°C

» DTC Description

DTC Description

PO711 Transmission Qil Temperature is high enough to cause degraded transmission operation

» DTC Details
DTC Evaluation Conditions | Possible Causes Actions
PO711 * Ignition key in ¢ Transmission ¢ Clear DTC and check if DTC sets
Transmission Oil ON position cooler blocked within the evaluation conditions
Temp Over Temp | * Transmission oil | ¢ Transmission cooler | ® Inspect transmission oil level and oil qual-
temperature is > lines restricted ity
130°C * Engine cooling * Inspect transmission cooling system
system fault * Inspect engine cooling system
» DTC Clearing
DTC Conditions
PO711 * Ignition ON
* Engine stopped
* Scan tool
Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN
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4) Transmission Oil Temperature Sensor

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.

DTC Title

P0O712 Transmission Oil Temperature Sensor Error Low | ¢ MIL - ON
P0O713 Transmission Oil Temperature Sensor Error High | ¢ MIL - ON

System Action

» DTC Description

DTC Description
P0712

Transmission oil temperature sensor is giving a value indicative of a short circuit to ground.
P0713 | Transmission oil temperature sensor is giving a value indicative of an open circuit.

» Schematic

TRANSMISSION

TCU
t |
1426 3Bl rpans oL TEMF

J4-25 J31 ‘ll TRANS OIL TEMP RETURN
Ja

» Connector Details

J3 TRANSMISSION HARNESS CONNECTOR
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» Resistance Values

Temperature Minimum Resistance Value Maximum Resistance Value
-40°C 1.467 MQ 1.896 MQ
-30°C 778.4 kQ 984.2 kQ
-20°C 430.7 kQ 533.9 kQ
-10°C 247.3 kQ 301.1 kQ
0°C 146.8 kQ 175.7 kQ
10°C 89.95 kQ 106 kQ
20°C 56.74 kQ 65.86 kQ
30°C 36.76 kQ 42.10 kQ
40°C 24.43 kQ 27.61 kQ
50°C 16.60 kQ 18.54 kQ
60°C 11.53 kQ 12.73 kQ
70°C 8.161 kQ 8.916 kQ
80°C 5.880 kQ 6.360 kQ
90°C 4.306 kQ 4.614 kQ
100°C 3.210 kQ 3.399 kQ
110°C 2.392 kQ 2.562 kQ
120°C 1.811 kQ 1.955 kQ
130°C 1.388 kQ 1.510 kQ
140°C 1.075 kQ 1.179 kQ
150°C 0.843 kQ 0.930 kQ

Modification basis

Application basis

Affected VIN

DSI M78 6-SPEED A/T
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Sensor Error Low

fault

e Transmission in-
ternal harness
and/or connector
fault

* Temperature
sensor

* TCU

03-110 BEEELELN KYTRON
» DTC Details
DTC Evaluation Conditions | Possible Causes Actions
P0O712 Ignition key in ON e TCU to Trans- Clear DTC and check if DTC sets
Transmission Oil | Position mission harness within the evaluation conditions
Temperature and/or connector Check circuit between terminal’s J3-8

and J4-26 for short condition

Check circuit between terminal’s J3-
18 and J4-25 for short condition

Disconnect transmission connector
J4. Check resistance of transmission
oil temp. sensor between terminals
J4-25 and J4-26. Refer to the resis-
tance table above for specifications.
Replace transmission assembly if the
resistance values are outside of the
specified range

Disconnect connector J3 from the TCU and
measure voltage across TCU terminals
(TCU side) J3-8 and J3-18 with the ignition
key in the ON position. Voltage reading
should be 5V + 0.1 V. If voltage reading is
outside specifications, replace TCU

P0713

Transmission Qil
Temperature
Sensor Error
High

Ignition key in ON
position

e TCU to Trans-
mission harness
and/or connector
fault

e Transmission in-
ternal harness
and/or connector
fault

e Temperature
sensor

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminal’s J3-8
and J4-26 for open condition

Check circuit between terminal’s J3-
18 and J4-25 for open condition

Disconnect transmission connector
J4. Check resistance of transmission
oil temp. sensor between terminals
J4-25 and J4-26. Refer to the resis-
tance table above for specifications.
Replace transmission assembly if the
resistance values are outside of the
specified range

Disconnect connector J3 from the TCU and
measure voltage across TCU terminals
(TCU side) J3-8 and J3-18 with the ignition
key in the ON position. Voltage reading
should be 5V + 0.1 V. If voltage reading is
outside specifications, replace TCU

» DTC Clearing

DTC

Conditions

P0712 & P0713

¢ Ignition ON
* Engine stopped
e Scan tool

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis

Affected VIN
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5) Input Speed Sensor

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.

DTC Title System Action

P0O716 Input Shaft/Turbine Speed Value e MIL - ON

¢ Closed loop torque converter clutch slip
control is disabled

¢ Adaptive learning is disabled

* Engine speed is used to estimate input shaft
speed for gear shifting

P0O717 Input Shaft/Turbine Speed Sensor Erratic | « MIL - ON

» Closed loop torque converter clutch slip
control is disabled

e Adaptive learning is disabled

* Engine speed is used to estimate input shaft
speed for gear shifting

P1605 EMM Data Mismatch e MIL - OFF

¢ Transmission in LHM
P1610 EMM Comms Error * MIL - OFF
P1611 EMM Data Error e MIL - ON

e Last known valid EMM data in TCU used
* Normal transmission operation

» DTC Description

DTC Description

P0716 The input shaft speed (ISS) is compared to engine speed and validated for plausibility

P0O717 The input speed sensor is receiving intermittent or spurious pulses.

P1605 The Embedded Memory Module (EMM) data stored in the TCU does not match the EMM
module in the transmission

P1610 The TCU was unable to communicate with EMM
P1611 The data stored in the EMM is corrupted or missing or invalid

Modification basis DSI M78 6-SPEED A/T
Application basis KYRON 2010.01
Affected VIN

DSI M78
6-SPEED
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» Schematic
TRANSMISSION
INPUT SHAFT TCU
SPEED SENSOR
- B3 pyTspeeD
EMI
149 J3-2) niSPEED SENSOR SUPPLY
148 J312) E\auSPEED SENSOR GND
2412 J34) £y pata
413 S214] by oLk
» Connector Details
J3 Jd4

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis

Affected VIN
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» DTC Details
DTC Evaluation Conditions | Possible Causes Actions
P0716 ¢ Ignition key in e TCU to Trans- Clear DTC and check if DTC sets
Input Shaft/ ON position mission harness within the evaluation conditions

Turbine Speed
Value

* Engine speed >
3000 rpm

and/or connector
fault

e Transmission in-
ternal harness
and/or connector
fault

¢ Input speed
sensor

e TCU

Check circuit between terminals J3-3
and J4-11 for short or open condition
Check circuit between terminals J3-2
and J4-9 for short or open condition
Check circuit between terminals J3-12
and J4-8 for short or open

Disconnect transmission connector J4.
Measure the voltage across terminals
J4-8 and J4-9 with ignition key in ON
position. Voltage reading should be >
10 V. Replace the TCU if the reading is
<10V

Measure the voltage across terminals
J4-8 and J4-11 with ignition key in ON
position. Voltage reading should be 5
V = 0.1 V .Replace the TCU if the
reading is not within specification
Reconnect transmission connector J4.
Connect an oscilloscope to J3-3 and J3-
12 and start the engine. Increase engine
rom and observe the square wave
pattern. If the pattern shows switching
from 5 V to 0 V, replace the TCU. If the
pattern does not show switching, re-
place the transmission

PO717

Input Shaft/
Turbine Speed
Sensor Erratic

¢ Ignition key in
ON position

e Engine speed is
>3000 rpm

e TCU to Trans-
mission harness
and/or connector
fault

e Transmission in-
ternal harness
and/or connector
fault

e |nput speed sen-
sor

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J3-3
and J4-11 for short or open condition
Check circuit between terminals J3-2
and J4-9 for short or open condition
Check circuit between terminals J3-12
and J4-8 for short or open

Disconnect transmission connector J4.
Measure the voltage across terminals
J4-8 and J4-9 with ignition key in ON
position. Voltage reading should be >
10 V. Replace the TCU if the reading is
<10 V

Measure the voltage across terminals
J4-8 and J4-11 with ignition key in ON
position. Voltage reading should be 5
V + 0.1 V. Replace the TCU if the
reading is not within specification
Reconnect transmission connector J4.
Connect an oscilloscope to J3-3 and J3-
12 and start the engine. Increase engine
rpm and observe the square wave
pattern. If the pattern shows switching
from 5 V to 0 V, replace the TCU. If the
pattern does not show switching, re-
place the transmission

Modification basis

Application basis

Affected VIN

DSI M78 6-SPEED A/T

KYRON 2010.01

DSI M78
6-SPEED



03-114 BEZELELN KYTROIN
DTC Evaluation Conditions | Possible Causes Actions
P1605 Ignition key in ON EMM data storedinthe Clear DTC and check if DTC sets
EMM Data position TCU does not match within the evaluation conditions
Mismatch the EMM module in Replace the transmission
the transmission. This
indicates that the
transmission or TCU
has been replaced.
P1610 Ignition key in ON ¢ TCU to Transmis- Clear DTC and check if DTC sets
EMM Comms position sion harness and/ within the evaluation conditions
Error or connector fault Check circuit between terminals J3-2
¢ Transmission inter- and J4-9 for short or open condition
nal harmess and/or Check circuit between terminals J3-12
connector fault and J4-8 for short or open
* EMM Check circuit between terminals J3-4
e TCU and J4-12 for short or open condition
Check circuit between terminals J3-14
and J4-13 for short or open condition
Replace the transmission
P1611 Ignition key in ON e EMM Clear DTC and check if DTC sets
EMM Data Error position within the evaluation conditions
Replace the transmission

» DTC Clearing

DTC

Conditions

P0716, P0717,
P1605, P1610 &
P1611

* Ignition ON
* Engine stopped
e Scan tool

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis
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6) Transmission Gear Select Lever

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.

DTC Title System Action
PO71D Manual Shift Control Up/Down (TGS) e MIL - OFF
Switch Stuck o Manual shift control (TGS) switches disabled
PO71E Manual Shift Control Up/Down (TGS) e MIL - OFF
Switch Signal Low » Manual shift control (TGS) switches disabled
PO71F Manual Shift Control Up/Down (TGS) e MIL - OFF
Switch Signal High « Manual shift control (TGS) switches disabled
» DTC Description
DTC Description
DTC The Manual Shift Control Up/Down switch (TGS) has been depressed for more than 120 sec-
P0O71D onds continuously. This may indicate a faulty switch
DTC The Manual Shift Control Up/Down (TGS) switch signal is giving a value indicative of a short circuit
PO71E
DTC The Manual Shift Control Up/Down (TGS) switch signal is giving a value indicative of an open
PO71F circuit

» Schematic

TRANSMISSION
GEAR SELECT
LEVER

TCU

RANGE ACTIVE
e

J2-10

WINTER MODE
-

o © RANGE ALTIVE

& L6} yone

—0

+ RANGE 4 goga
-

— RANGE

3.24K0
n 24| 358 RANGE CTRL

A5 gmen auo

Modification basis
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» Connector Details

J2

P Resistance Values
Transmission Gear Select Lever

Switch

Value

Range up (press and hold)

1.08 kQ + 10%

Range down (press and hold)

555 kQ + 10%

Range up / down at rest position

3.24 kQ + 10%

P Resistance Values

DTC Evaluation Conditions

Possible Causes

Actions

P0O71D

Manual Shift Con-
trol Up/Down (TGS)
Switch Stuck

Ignition key in ON
position

e Shift Control Up/
Down switch
(TGS)

e TCU to Shift Con-
trol Up/Down
switch harness
and/or connector
fault

* TCU

DSI M78 6-SPEED A/T
KYRON 2010.01

Modification basis

Application basis

Affected VIN




(TGS) Switch Sig-
nal Low

e TCU to Shift Con-
trol Up/Down
switch harness
and/or connector
fault

* TCU

KYTRON SEEELEIN 03-117
DTC Evaluation Condi- Possible Causes Actions
PO71E Ignition key in ON e Shift Control Up/ | » Clear DTC and check if DTC sets
Manual Shift Con- | Position Down switch within the evaluation conditions
trol Up/Down (TGS) Check up/down switch (TGS) me-

chanical operation

Check circuit between terminal J2-4
and Shift Control Up/Down switch
(TGS) for short or open condition

Check circuit between terminals J3-15 and
TGS Lever for short or open condition

Disconnect TCU connectors J2 & J3 and
measure resistance across terminals
J2-4 and J3-15. Refer to the resistance
table above for specifications. Replace
TGS lever if the resistance values are
outside of the specified range

Replace TCU

PO71F

Manual Shift Con-
trol Up/Down
(TGS) Switch Sig-
nal High

Ignition key in ON
position

¢ Shift Control Up/
Down switch
(TGS)

e TCU to Shift Con-
trol Up/Down
switch harness
and/or connector
fault

* TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check up/down switch (TGS) me-
chanical operation

Check circuit between terminal J2-4
and Shift Control Up/Down switch
(TGS) for short or open condition

Check circuit between terminals J3-15 and
TGS Lever for short or open condition

Disconnect TCU connectors J2 & J3 and
measure resistance across terminals
J2-4 and J3-15. Refer to the resistance
table above for specifications. Replace
TGS lever if the resistance values are
outside of the specified range

* Replace TCU

» DTC Clearing

DTC

Conditions

P071D, PO71E,
PO71F

e Ignition ON
¢ Engine stopped
¢ Scan tool

Modification basis

Application basis

Affected VIN
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7) Output Speed Sensor

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.

DTC Title System Action
P0721 Output Shaft Speed Sensor Value e MIL - ON

e Transmission in LHM
P0O722 Output Shaft Speed Sensor Erratic e MIL - ON

e Transmission in LHM

» DTC Description

DTC Description

P0721 The output shaft speed (OSS) sensor is compared to external equivalent speed signals and
validated for integrity

P0722 The output speed sensor is receiving intermittent or spurious pulses.

» Schematic

TRANSMISSION

OUTPLT SHAFT TCUW

SPEED SENSOR
J4-10 L1 eyt spegn
449 J52} EymSPEED SENSOR SUPPLY
448 312} 0y niSPEED SENSOR GND

» Connector Details
J4 J3

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis
Affected VIN




KYTRON SR ELEN 03-119
» DTC Details
DTC Evaluation Condi- Possible Causes Actions
P0O721 Ignition key in ON e TCU to Trans- Clear DTC and check if DTC sets

Output Shaft
Speed Sensor
Value

position

mission harness
and/or connector
fault

e Transmission in-
ternal harness
and/or connector
fault

¢ Qutput speed
sensor

* TCU

within the evaluation conditions

Check circuit between terminals J3-1
and J4-10 for short or open condition
Check circuit between terminals J3-2
and J4-9 for short or open condition
Check circuit between terminals J3-12
and J4-8 for short or open

Disconnect connector J4 from transmis-
sion and measure voltage across ter-
minals J4-8 and J4-9. If reading is not >
10V, replace TCU

Measure voltage across terminals J4-
8 and J4-10. If reading is not 5V + 0.1
V, replace TCU

Connect connector J4 to transmission,
start engine, and connect oscilloscope to
terminal J3-3. Shift TGS to Park position,
increase engine speed and observe square
wave switching from 5 V to 0 V. If correct,
replace TCU. If not, replace transmission

P0722

Output Shaft
Speed Sensor
Erratic

Ignition key in ON
position

e TCU to Trans-
mission harness
and/or connector
fault

e Transmission in-
ternal harness
and/or connector
fault

* Output speed

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J3-1
and J4-10 for short or open condition
Check circuit between terminals J3-2
and J4-9 for short or open condition
Check circuit between terminals J3-12
and J4-8 for short or open

Disconnect connector J4 from transmis-
sion and measure voltage across ter-
minals J4-8 and J4-9. If reading is not >
10 V, replace TCU

Measure voltage across terminals J4-
8 and J4-10. If reading is not 5V + 0.1
V, replace TCU

Connect connector J4 to transmission,
start engine, and connect oscilloscope
to terminal J3-3. Shift TGS to Park
position, increase engine speed and
observe square wave switching from 5
V to 0 V. If correct, replace TCU. If not,

» DTC Details

DTC

Conditions

P0721 & P0O722

¢ Ignition ON
e Engine stopped
¢ Scan tool

Modification basis

Application basis

Affected VIN
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8) Gear

Engagement

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.

DTC Title System Action
P0729 Gear 6 Incorrect Ratio e MIL - ON

* Transmission in LHM
P0O731 Gear 1 or M1 Incorrect Ratio e MIL - ON

¢ Transmission in LHM
P0732 Gear 2 Incorrect Ratio e MIL - ON

¢ Transmission in LHM
P0733 Gear 3 Incorrect Ratio e MIL - ON

¢ Transmission in LHM
P0734 Gear 4 Incorrect Ratio e MIL - ON

¢ Transmission in LHM
P0735 Gear 5 Incorrect Ratio e MIL - ON

¢ Transmission in LHM
P0736 Reverse Incorrect Ratio e MIL - ON

¢ Transmission in LHM

» DTC Description

DTC Description

P0729 The observed gear ratio in GEAR 6 when not shifting is outside nominal values +/-10% for
more than 0.5 seconds.

P0O731 The observed gear ratio in GEAR 1 or GEAR MANUAL 1 when not shifting is outside nominal
values +/-10% for more than 0.5 seconds.

P0732 The observed gear ratio in GEAR 2 when not shifting is outside nominal values +/-10% for
more than 0.5 seconds.

P0733 The observed gear ratio in GEAR 3 when not shifting is outside nominal values +/-10% for
more than 0.5 seconds.

P0734 The observed gear ratio in GEAR 4 when not shifting is outside nominal values +/-10% for
more than 0.5 seconds.

P0735 The observed gear ratio in GEAR 5 when not shifting is outside nominal values +/-10% for
more than 0.5 seconds.

P0736 The observed gear ratio in REVERSE when not shifting is outside nominal values +/-10% for
more than 0.5 seconds.

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis
Affected VIN
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» DTC Details
DTC Evaluation Conditions Possible Causes Actions
P0729 Ignition key in ON position ¢ Low oil level Clear DTC and check if DTC

sets within the evaluation

1 is incorrect

Transmission output shaft
speed >300 rpm

Transmission gear select lever
NOT in Neutral

The observed Engine speed >300 rpm ¢ Contaminated oil W
gear ratio in Engine not in LHM * Mechanical condltlor.13
SWE:r?eSt 'S Transmission oil temperature >0°C | damage Check 0'.| Ievell
Transmission output shaft|® TCu Check oil quality
speed >300 rpm Check for mechanical damage
Transmission gear select lever Replace transmission
NOT in Neutral
PO731 Ignition key in ON position ¢ Low oil level Clear DTC and check if DTC
The observed Engine speed >300 rpm « Contaminated oil | Sets within the evaluation
gear ratio in Engine not in LHM  Mechanical cond|t|orlms
GEAR 1 or Transmission oil temperature >0°C | damage Check oil level
GEAR MANUAL e TCU Check oil quality

Check for mechanical damage
Replace transmission

P0732

The observed
gear ratio in
GEAR 2 is
incorrect

Ignition key in ON position
Engine speed >300 rpm
Engine not in LHM
Transmission oil temperature >0°C

Transmission output shaft
speed >300 rpm

Transmission gear select lever
NOT in Neutral

¢ Low oil level
¢ Contaminated oil

¢ Mechanical
damage

e TCU

Clear DTC and check if DTC
sets within the evaluation
conditions

Check oil level

Check oil quality

Check for mechanical damage
Replace transmission

P0733

The observed
gear ratio in
GEAR 3 is
incorrect

Ignition key in ON position
Engine speed >300 rpm
Engine not in LHM
Transmission oil temperature >0°C

Transmission output shaft
speed >300 rpm

Transmission gear select lever
NOT in Neutral

e Low oil level
¢ Contaminated oil

¢ Mechanical
damage

e TCU

Clear DTC and check if DTC
sets within the evaluation
conditions

Check oil level

Check oil quality

Check for mechanical damage
Replace transmission

P0734

The observed
gear ratio in
GEAR 4 is
incorrect

Ignition key in ON position
Engine speed >300 rpm
Engine not in LHM
Transmission oil temperature >0°C
Transmission output shaft
speed >300 rpm

Transmission gear select lever
NOT in Neutral

¢ Low oil level
¢ Contaminated oil

e Mechanical
damage

e TCU

Clear DTC and check if DTC
sets within the evaluation
conditions

Check oil level

Check oil quality

Check for mechanical damage
Replace transmission

Modification basis

Application basis

Affected VIN
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DTC Evaluation Conditions Possible Causes Actions
P0735 Ignition key in ON position e Low oil level Clear DTC and check if DTC
The observed Engine speed >300 rpm « Contaminated oil | Sets within the evaluation
gear ratio- in Engine not in LHM * Mechanical COI’ldItIOT.'IS
EE:rTecS:t 1S Transmission oil temperature >0°C damage Check 0'_' IeveI.
Transmission output shaft | * TCU Check oil quality
speed >300 rpm Check for mechanical damage
Transmission gear select lever Replace transmission
NOT in Neutral
P0736 Ignition key in ON position e Low oil level Clear DTC and check if DTC
The observed Engine speed >300 rpm « Contaminated oil | Sets within the evaluation
gear ratio in Engine not in LHM * Mechanical COhditiOTlS
:?]E(\)/:e'i?E 'S Transmission oil temperature >0°C | damage Check Ol.l Ievell
Transmission output shaft | * TCU Check oil quality
speed >300 rpm Check for mechanical damage
Transmission gear select lever Replace transmission
NOT in Neutral
» DTC Clearing
DTC Conditions

P0729, P0O731,
P0732, P0733,
P0734, P0735 &
P0736

Ignition ON
Engine stopped
Scan tool

DSI M78 6-SPEED A/T

KYRON 2010.01
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9) Torque Converter Control

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.

DTC Title System Action
P0741 Torque converter clutch circuit stuck OFF | « MIL - ON
» Torque converter remains in open state
P0O742 Torque converter clutch circuit stuck ON e MIL - ON
¢ Torque converter remains in open state with
Solenoid S3 disabled
P0744 Torque converter clutch Slip Error e MIL - ON
e Torque converter remains in open state

» DTC Description

DTC Description

P0741 Torque converter stuck open when requested to lock. Slip speed is greater than 50 rpm for
more than 0.5 seconds while locked state requested.

P0742 Torque converter stuck locked when requested to open. Slip speed is less than 150 rpm and
engine torque is greater than 150 Nm for more than 0.5 seconds while open state requested.

P0744 Torque converter slip speed cannot be controlled for more than 0.5 seconds.

Modification basis

Application basis
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» DTC Details
DTC Evaluation Conditions Possible Causes Actions

P0741 Ignition key in ON position ¢ Low oil level Clear DTC and check if DTC

Torque converter Engine speed >300 rpm o Contaminated oil | Sets within the evaluation

clutch circuit Engine not in LHM * Mechanical conditions

stuck OFF Transmission oil temperature >0°C | damage Check oil level
Transmission NOT shifting * TCU Check oil quality
Transmission gear select lever Check for mechanical damage
in Drive Replace transmission

P0742 Ignition key in ON position ¢ Low oil level Clear DTC and check if DTC

Torque converter Engine speed >300 rpm « Contaminated oil | Sets within the evaluation

clutch circuit Engine not in LHM * Mechanical conditions

stuck ON Transmission oil temperature >0°C | damage Check oil level
Transmission NOT shifting s TCU Check oil quality
Transmission gear select lever Check for mechanical damage
in Drive Replace transmission

P0744 Ignition key in ON position ¢ Low oil level Clear DTC and check if DTC

Torque converter Engine speed >300 rpm « Contaminated oil | Sets within the evaluation

clutch Slip Error

Engine not in LHM

¢ Mechanical

conditions
Check oil level

Transmission oil temperature >0°C | damage _ .
Transmission NOT shifting s TCU Check ol quality
. Check for mechanical damage
Transmission gear select lever
in Drive Replace transmission
» DTC Clearing
DTC Conditions

P0741, P0742 &
P0744

Ignition ON
Engine stopped
Scan tool

DSI M78 6-SPEED A/T
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10) Steering Wheel

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.
DTC Title System Action
P0826 Manual Shift Control Up/Down e MIL - OFF
(Steering Wheel) Switch Stuck » Manual shift control (steering wheel) switches
disabled
P0827 Manual Shift Control Up/Down e MIL - OFF
(Steering Wheel) Switch Signal Low  Manual shift control (steering wheel) switches
disabled
P0828 Manual Shift Control Up/Down e MIL - OFF
(Steering Wheel) Switch Signal High  Manual shift control (steering wheel) switches
disabled
» DTC Description
DTC Description
P0826 The Manual Shift Control Up/Down (Steering Wheel) switch has been depressed for more than
120 seconds continuously. This may indicate a faulty switch
P0827 The Manual Shift Control Up/Down (Steering Wheel) switch signal is giving a value indicative of
a short circuit
P0828 The Manual Shift Control Up/Down (Steering Wheel) switch signal is giving a value indicative of
an open circuit

» Schematic

STEERING WHEEL TCU
3.24K0)
AN 28] i RENGE CTRL
I RANGE 4 goun
215, coTCH END

Modification basis
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» Connector Details

J2

P Resistance Values

Switch

Value

Range up (press and hold)

1.08 kQ + 10%

Range down (press and hold)

5565 kQ = 10%

Range up / down at rest position

3.24 kQ + 10%

» DTC Details

DTC Evaluation Conditions | Possible Causes Actions
P0826 Ignition key in ON ¢ Shift Control Up/ |  Clear DTC and check if DTC sets
Manual Shift position Down Switch within the evaluation conditions

Control Up/Down
(Steering Wheel)
Switch Stuck

(steering wheel)

¢ TCU to Shift Control
Up/Down switch
harness and/or con-
nector fault

e TCU

e Check up/down switch (steering
wheel) mechanical operation

e Check circuit between terminal J2-9
and Shift Control Up/Down switch
(steering wheel) for short or open
condition

¢ Check circuit between terminals J3-15
and steering wheel for short or open
condition

¢ Disconnect TCU connectors J2 & J3 and
measure resistance across terminals J2-
9 and J3-15. Refer to the resistance table
above for specifications. Replace range
up/down switch (steering wheel) if the re-
sistance values are outside of the speci-
fied range

* Replace TCU

DSI M78 6-SPEED A/T

KYRON 2010.01
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DTC Evaluation Conditions | Possible Causes Actions
P0827 Ignition key in ON e Shift Control Up/ | » Clear DTC and check if DTC sets
Manual Shift position Down Switch within the evaluation conditions

Control Up/Down
(Steering Wheel)
Switch Signal Low

(steering wheel)

¢ TCU to Shift Control
Up/Down switch
harness and/or con-
nector fault

e TCU

e Check up/down switch (steering
wheel) mechanical operation

¢ Check circuit between terminal J2-9 and
Shift Control Up/Down switch (steering
wheel) for short or open condition

¢ Check circuit between terminals J3-15 and
steering wheel for short or open condition

¢ Disconnect TCU connectors J2 & J3 and
measure resistance across terminals J2-9
and J3-15. Referto the resistance table above
for specifications. Replace range up/down
switch (steering wheel) if the resistance val-
ues are outside of the specified range

* Replace TCU

P0828

Manual Shift
Control Up/Down
(Steering Wheel)
Switch Signal
High

Ignition key in ON
position

¢ Shift Control Up/
Down Switch
(steering wheel)

e TCU to Shift Control
Up/Down switch
harmess and/or con-
nector fault

* TCU

e Clear DTC and check if DTC sets
within the evaluation conditions

¢ Check up/down switch (TGS) me-
chanical operation

¢ Check circuit between terminal J2-4
and Shift Control Up/Down switch
(TGS) for short or open condition

¢ Check circuit between terminals J3-15 and
TGS Lever for short or open condition

¢ Disconnect TCU connectors J2 & J3 and
measure resistance across terminals J2-9
and J3-15. Referto the resistance table above
for specifications. Replace range up/down
switch (steering wheel) if the resistance val-
ues are outside of the specified range

* Replace TCU

» DTC Clearing

DTC

Conditions

P0826, P0827 &
P0828

* Ignition ON
* Engine stopped
* Scan tool

Modification basis

Application basis
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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.

DTC Title System Action

P0962 Solenoid S9 Over Current e MIL - ON

¢ Transmission in LHM
P0963 Solenoid S9 Low Current e MIL - ON

e Transmission in LHM
P0966 Solenoid S10 Over Current e MIL - ON

e Transmission in LHM
P0967 Solenoid S10 Low Current e MIL - ON

e Transmission in LHM
P0985 Solenoid S5 Over Current e MIL - ON

¢ Transmission in LHM
P0986 Solenoid S5 Low Current e MIL - ON

¢ Transmission in LHM
P0998 Solenoid S6 Over Current e MIL - ON

¢ Transmission in LHM
P0999 Solenoid S6 Low Current e MIL - ON

¢ Transmission in LHM
P099B Solenoid S7 Over Current e MIL - ON

¢ Transmission in LHM
P099C Solenoid S7 Low Current e MIL - ON

¢ Transmission in LHM
PO99E Solenoid S8 Over Current e MIL - ON

¢ Transmission in LHM
PO99F Solenoid S8 Low Current e MIL - ON

¢ Transmission in LHM

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis

Affected VIN
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» DTC Description

DTC Description

P0962 The Variable Bleed Solenoid S9 feedback indicates a short circuit.
P0963 The Variable Bleed Solenoid S9 feedback indicates an open circuit
P0966 The Variable Bleed Solenoid S10 feedback indicates a short circuit
P0967 The Variable Bleed Solenoid S10 feedback indicates an open circuit
P0985 The Variable Bleed Solenoid S5 feedback indicates a short circuit
P0986 The Variable Bleed Solenoid S5 feedback indicates an open circuit
P0998 The Variable Bleed Solenoid S6 feedback indicates a short circuit
P0999 The Variable Bleed Solenoid S6 feedback indicates an open circuit
P099B The Variable Bleed Solenoid S7 feedback indicates a short circuit
P099C The Variable Bleed Solenoid S7 feedback indicates an open circuit
PO99E The Variable Bleed Solenoid S8 feedback indicates a short circuit
PO99F | The Variable Bleed Solenoid S8 feedback indicates an open circuit

» Schematic

TRANSMISSION TCU

WBSS
—_— g0 1154 vas sous
=]
vBS6

I .

| sy Ja-4 I R
|B‘|~€]
"".—Es 44-5 aral, os
B
wBS9
o= J4B 2 yrs soLe
=]

s
=g dA7 412 Jyas soLno
B
441 17| ms soLRETURN

» Connector Details

Modification basis
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» DTC Details
DTC Evaluation Conditions | Possible Causes Actions
P0962 * Ignition key in ON | « TCU to Transmis- Clear DTC and check if DTC sets

Solenoid S9 Over
Current

position
Solenoid energised

TCU supply
voltage OK

sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS9
e TCU

within the evaluation conditions

Check circuit between terminals J4-6
and J1-1 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-6 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P0963

Solenoid S9 Low
Current

Ignition key in ON
position
Solenoid energised

TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS9

* TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-6
and J1-1 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-6 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P0966

Solenoid S10
Over Current

Ignition key in ON
position
Solenoid energised

TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS10
* TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-7
and J1-2 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-7 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P0967

Solenoid S10
Low Current

Ignition key in ON
position
Solenoid energised

TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS10
e TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-7
and J1-2 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-7 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

DSI M78 6-SPEED A/T
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DTC Evaluation Conditions | Possible Causes Actions
P0985 ¢ Ignition key in e TCU to Transmis- | * Clear DTC and check if DTC sets
Solenoid S5 Over ON position sion harness and/ within the evaluation conditions
Current * Solenoid or connector fault | « Check circuit between terminals J4-2
energised e Transmission inter- and J1-5 for short or open condition
* TCU supply nal hamess and/or | « Check circuit between terminals J4-1
voltage OK connector fault and J1-7 for short or open condition

* VBS5
e TCU

Check between terminals J4-1 and
J4-2 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P0986

Solenoid S5 Low
Current

Ignition key in
ON position
Solenoid energised

TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS5
* TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-2
and J1-5 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-2 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P0998

Solenoid S6 Over
Current

Ignition key in
ON position
Solenoid energised

TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

e VBS6

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-3
and J1-6 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-3 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P0999

Solenoid S6 Low
Current

Ignition key in
ON position
Solenoid energised

TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS6

* TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-3
and J1-6 for short or open condition

Check circuit between terminals J4-1
and J1-7 for short or open condition

Check between terminals J4-1 and
J4-3 for solenoid resistance of 4.14 =
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

Modification basis

Application basis
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DTC Evaluation Conditions | Possible Causes Actions
P099B ¢ Ignition key in ¢ TCU to Transmis- Clear DTC and check if DTC sets

Solenoid S7 Over
Current

ON position
¢ Solenoid energised

e TCU supply
voltage OK

sion harness and/
or connector fault

e Transmission inter-
nal harness and/or
connector fault

s VBS7

* TCU

within the evaluation conditions

Check circuit between terminals J4-4
and J1-3 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-4 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

P099C

Solenoid S7 Low
Current

¢ Ignition key in
ON position
» Solenoid energised

e TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

e Transmission inter-
nal harness and/or
connector fault

¢ VBS7

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-4
and J1-3 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-4 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

PO99E

Solenoid S8 Over
Current

¢ Ignition key in
ON position
¢ Solenoid energised

e TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

* VBS8
* TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-5
and J1-4 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-5 for solenoid resistance of 4.14 +
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

PO99F

Solenoid S8 Low
Current

* Ignition key in
ON position
¢ Solenoid energised

e TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission inter-
nal harness and/or
connector fault

e \VBSS8

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions
Check circuit between terminals J4-5
and J1-4 for short or open condition
Check circuit between terminals J4-1
and J1-7 for short or open condition
Check between terminals J4-1 and
J4-5 for solenoid resistance of 4.14 =
0.3 Q Replace transmission if value
is outside of this range.

Replace TCU

DSI M78 6-SPEED A/T
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» DTC Clearing

DTC

Conditions

P0962, P0963, P0966,
P0967, P0985, P0986,
P0998, P0999, P099B,
P099C, PO99E & PO99F

¢ Ignition ON
¢ Engine stopped
¢ Scan tool
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Application basis
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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 Title System Action
P0973 Solenoid S1 Over Current e MIL - ON

¢ Transmission in LHM
P0974 Solenoid S1 Low Current e MIL - ON

¢ Transmission in LHM
P0976 Solenoid S2 Over Current e MIL - ON

¢ Transmission in LHM
P0977 Solenoid S2 Low Current e MIL - ON

¢ Transmission in LHM
P0979 Solenoid S3 Over Current e MIL - ON

* Transmission in LHM
P0980 Solenoid S3 Low Current e MIL - ON

¢ Transmission in LHM
P0982 Solenoid S4 Over Current e MIL - ON

¢ Transmission in LHM
P0983 Solenoid S4 Low Current e MIL - ON

¢ Transmission in LHM

» DTC Description

DTC Description

P0973 The On/Off Solenoid S1 feedback indicates a short circuit
P0974 The On/Off Solenoid S1 feedback indicates an open circuit
P0976 The On/Off Solenoid S2 feedback indicates a short circuit
P0977 The On/Off Solenoid S2 feedback indicates an open circuit

P0979 The On/Off Solenoid S3 feedback indicates a short circuit

P0980 The On/Off Solenoid S3 feedback indicates an open circuit

P0982 The On/Off Solenoid S4 feedback indicates a short circuit

P0983 The On/Off Solenoid S4 feedback indicates an open circuit

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis

Affected VIN
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» DTC Details
DTC Evaluation Conditions | Possible Causes Actions
P0973 e Ignition key in ON | ¢ TCU to Transmis- Clear DTC and check if DTC sets

Solenoid S1 Over
Current

position
* Solenoid energised

e TCU supply
voltage OK

sion harness and/
or connector fault

e Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 1
e TCU

within the evaluation conditions

Check circuit between terminals J4-21
and J1-10 for short or open condition
Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
21 for solenoid resistance of 22.0 + 1.2
Q Replace transmission if value is
outside of this range.

Replace TCU

P0974

Solenoid S1 Low
Current

* Ignition key in ON
position
* Solenoid energised

e TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

e Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 1

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-21
and J1-10 for short or open condition
Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
21 for solenoid resistance of 22.0 = 1.2
Q. Replace transmission if value is
outside of this range.

Replace TCU

P0976

Solenoid S2 Over
Current

* |gnition key in ON
position
* Solenoid energised

e TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 2

* TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-22
and J1-9 for short or open condition

Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
22 for solenoid resistance of 22.0 + 1.2
Q Replace transmission if value is
outside of this range.

Replace TCU

P0977

Solenoid S2 Low
Current

e Ignition key in ON
position
* Solenoid energised

e TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 2

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-22
and J1-9 for short or open condition
Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
22 for solenoid resistance of 22.0 + 1.2
Q Replace transmission if value is
outside of this range.

Replace TCU

DSI M78 6-SPEED A/T
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DTC Evaluation Conditions | Possible Causes Actions

P0979 * Ignition key in e TCU to Transmis- Clear DTC and check if DTC sets

Solenoid S3 Over ON position sion harness and/ within the evaluation conditions

Current * Solenoid or connector fault Check circuit between terminals J4-23
energised ¢ Transmission and J1-12 for short or open condition

e TCU supply internal harness Check circuit between terminals J4-20

voltage OK and/or connector and J1-15 for short or open condition

fault
¢ On/Off Solenoid 3
e TCU

Check between terminals J4-20 and J4-
23 for solenoid resistance of 22.0 = 1.2
Q Replace transmission if value is
outside of this range.

Replace TCU

P0980

Solenoid S3 Low
Current

* Ignition key in
ON position

e Solenoid
energised

e TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 3

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-23
and J1-12 for short or open condition

Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
23 for solenoid resistance of 22.0 + 1.2
Q. Replace transmission if value is
outside of this range.

Replace TCU

P0982

Solenoid S4 Over
Current

* [gnition key in
ON position

e Solenoid
energised

e TCU supply
voltage OK

e TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 4

* TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-24
and J1-11 for short or open condition
Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
24 for solenoid resistance of 22.0 = 1.2
Q Replace transmission if value is
outside of this range.

Replace TCU

P0983

Solenoid S4 Low
Current

e Ignition key in
ON position

e Solenoid
energised

e TCU supply
voltage OK

¢ TCU to Transmis-
sion harness and/
or connector fault

¢ Transmission
internal harness
and/or connector
fault

¢ On/Off Solenoid 4

* TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check circuit between terminals J4-24
and J1-11 for short or open condition
Check circuit between terminals J4-20
and J1-15 for short or open condition
Check between terminals J4-20 and J4-
24 for solenoid resistance of 22.0 = 1.2
Q Replace transmission if value is
outside of this range.

Replace TCU

Modification basis

Application basis
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» DTC Clearing

DTC

Conditions

P0973, P0974,
P0976, P0977,
P0979, P0980,
P0982 & P0983

¢ Ignition ON
¢ Engine stopped
¢ Scan tool

DSI M78 6-SPEED A/T

KYRON 2010.01

Modification basis

Application basis

Affected VIN
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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 Title System Action
uo100 Cyclic CAN messages from Engine ECU MIL - OFF

are unavailable Transmission in LHM
uo102 Cyclic CAN messages from Transfer MIL - OFF

Case Control Unit are unavailable Transmission in LHM
uo103 Cyclic CAN messages from TGS ECU MIL - OFF

are unavailable Transmission in LHM
uoi21 Cyclic CAN messages from Brake System MIL - OFF

Control Unit (ABS/ESP/TCS) are unavailable Transmission in LHM
uo0401 CAN signals from Engine ECU are out of MIL - OFF

range or Invalid Transmission in LHM
u0403 CAN signals from Transfer Case Control MIL - OFF

Unit are out of range or Invalid Transmission in LHM
uo0404 CAN signals from Gear Lever ECU are MIL - OFF

out of range or Invalid Transmission in LHM
uo415 CAN signals from Brake System Control Unit MIL - OFF

(ABS/ESP/TCS) are out of range or Invalid Transmission in LHM

» DTC Description

DTC Description
uo100 CAN Message not available
uo102 CAN Message not available
uo103 CAN Message not available
uoi21 CAN Message not available
u0403 CAN Message not available
uo0404 CAN Message not available
uo415 CAN Message not available

Modification basis

Application basis

Affected VIN
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» Schematic

ECU CLUSTER

TCCU HECU TCU
» Connector Details
Jz2
» DTC Details
DTC Evaluation Conditions | Possible Causes Actions

uo100 * Ignition key in ¢ Wiring harness ¢ Clear DTC and check if DTC sets
Cyclic CAN ON position for and/or connector within the evaluation conditions

messages from
Engine ECU are
unavailable

Uo401
CAN signals from
Engine ECU are

out of range or
Invalid

longer than 1
second

* CAN Message
from Engine ECU
not received for
five message
cycles

fault
* Engine ECU
system fault
e TCU

Check Engine ECU system

Check circuit between terminal J2-1
and Engine ECU for short or open
condition. Refer to vehicle CAN
communication diagnostics for further
information

Check circuit between terminal J2-7
and Engine ECU for short or open
condition. Refer to vehicle CAN
communication diagnostics for further
information

Replace TCU

DSI M78 6-SPEED A/T

KYRON 2010.01
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DTC Evaluation Conditions | Possible Causes Actions
uo102 e Ignition key in ON |  Wiring harness Clear DTC and check if DTC sets
Cyclic CAN position for longer and/or connector within the evaluation conditions

messages from
Transfer Case
Control Unit are
unavailable

u0403

CAN signals from
Transfer Case
Control Unit are
out of range or
Invalid

than 1 second

* CAN Message
from Transfer
Case Control
Unit not received
for five message
cycles

fault

Transfer Case
system fault

TCU

Check Transfer Case Control Unit
Check circuit between terminal J2-1
and Transfer Case Control Unit for
short or open condition. Refer to
vehicle CAN communication diagnos-
tics for further information

Check circuit between terminal J2-7
and Transfer Case Control Unit for
short or open condition. Refer to
vehicle CAN communication diagnos-
tics for further information

Replace TCU

uo103

Cyclic CAN
messages from
TGS ECU are
unavailable

uo404
CAN signals from

Gear Lever ECU
are out of range

* Ignition key in ON
position for longer
than 1 second

e CAN Message
from ECU not
received for five
message cycles

Wiring harness
and/or connector
fault

Brake system
fault

TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Check engine management system
Check circuit between terminal J2-1
and transmission gear select ECU for
short or open condition. Refer to
vehicle CAN communication diagnos-
tics for further information

Check circuit between terminal J2-7
and transmission gear select ECU for

messages from
Brake System
Control Unit
(ABS/ESP/TCS)
are unavailable

uo415

CAN signals from
Brake System

than 1 second

e CAN Message
from Brake
System Control
Unit not received
for five message
cycles

or Invalid short or open condition. Refer to
vehicle CAN communication diagnos-
tics for further information
Replace TCU

uoi21 e Ignition key in ON | * Wiring harness Clear DTC and check if DTC sets

Cyclic CAN position for longer and/or connector within the evaluation conditions

fault

Brake system
fault

TCU

Check Brake System Control Unit
DTC’s

Check circuit between terminal J2-1
and Brake System Control Unit for
short or open condition. Refer to
vehicle CAN communication diagnos-
tics for further information

Check circuit between terminal J2-7
and Brake System Control Unit for

Control Unit o
(ABS/ESP/TCS) short or open condition. Refer to
are out of range vehicle CAN communication diagnos-
or Invalid tics for further information
Replace TCU
» DTC Clearing
DTC Conditions

uU0100, Uo102,
uo121, Uo401,
U0403, & U0415

¢ Ignition ON
e Engine stopped
e Scan tool

Modification basis

Application basis

Affected VIN
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14) TCU Calibration

TCU software or calibration may be upgraded at service. These DTC& 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 Title System Action
U1600 ECU Application Software Mismatch e MIL - OFF
e Transmission in LHM
U1601 TCU Application Software Missing or e MIL - OFF
Corrupted  Transmission in LHM
U1606 TCU Calibration Error — Platform e MIL - ON
¢ Transmission in LHM
U1607 TCU Calibration Error - Active Variant * MIL - ON
¢ Transmission in LHM
U1608 TCU VIN Coding Error * MIL - ON
¢ Transmission in LHM
U1609 TCU Hardware (pcb) Calibration Error * MIL - ON
¢ Transmission in LHM

» DTC Description

DTC Description

U1600 The TCU Software and Calibration are not compatible

U1601 During initialisation, the TCU software was found to be missing or corrupted. In this condi-
tion the TCU will not operate, and the transmission will be in LHM

U1606 Platform calibration data CRC check failed at initialisation of TCU. This is normal for a
development TCU

u1607 Active Variant calibration data CRC check failed at initialisation of TCU.
This is normal for a development TCU

u1608 VIN based variant could not be determined. TCU will use default VIN calibration

u1609 Calibration for TCU hardware (pcb) is missing or corrupted. TCU will use default calibration

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis

Affected VIN
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» DTC Details
DTC Evaluation Conditions | Possible Causes Actions
uU1600 * Ignition key in e TCU calibration Clear DTC and check if DTC sets

ECU Application
Software Mis-
match

uU1601

TCU Calibration
Error — Platform

ON position

* Message not
received for 5 x
cycle time

within the evaluation conditions

Update TCU calibration software.
Refer to vehicle scan tool documenta-
tion for further information

Replace TCU

U1606

TCU Calibration
Error — Platform

u1607
TCU Calibration

* Ignition key in
ON position
* CRC not Valid

e TCU calibration

Clear DTC and check if DTC sets
within the evaluation conditions
Update TCU calibration software.
Refer to vehicle scan tool documenta-
tion for further information

TCU VIN Coding
Error

ON position

* VIN not compat-
ible with calibra-
tion

Error - Active Replace TCU
Variant
u1608 * Ignition key in ¢ TCU calibration Clear DTC and check if DTC sets

within the evaluation conditions

Update TCU calibration software.
Refer to vehicle scan tool documenta-
tion for further information

u1609

TCU Hardware
(pcb) Calibration
Error

* Ignition key in
ON position

* TCU manufactur-
ing information
not present

e TCU

Clear DTC and check if DTC sets
within the evaluation conditions

Replace TCU

» DTC Clearing

DTC

Conditions

uU1600, U1601,
u1606, U1607,
u1608 & U1609

* Ignition ON
* Engine stopped
* Scan tool

Modification basis

Application basis

Affected VIN
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MAINTENANCE OPERATIONS 3680-01

1. OIL TEST
1) Hydraulic System

If there is a problem in the hydraulic system, perform the following:
- Test transmission oll
- 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.

1. 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.

2. Push the selection lever to the "P" position and shut off the engine.

3. Raise up the vehicle with a proper lift.

4. 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.

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis
Affected VIN
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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).

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

1.
2.
3.

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.

a. When the transmission torque converter has no oil: 9.5 ¢
b. When the transmission torque converter is filled with oil: 4.5 £

. 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 oll
until you can sense moving of the transmission gears.

.Add a 0.5 ¢ 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.

10.Shut off the engine and raise the vehicle with an appropriate lift. Maintain horizontal balance

of the vehicle if possible.

11.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.

12.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).

Modification basis
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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

DSI M78 6-SPEED A/T Modification basis

KYRON 2010.01 Application basis
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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:

1. 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.

2. With the transmission gear select (TGS) lever in Park, turn the ignition key to the ON position
(engine not running).

3. Using the scan tool, set the parameter Set Km Travelled to OKm.

4. Run the task Activate Adaptive Green Offset.

5. Turn the ignition key to the OFF position.

6. Start the vehicle and check for normal operation.

» Adaptive Reset Procedure
To perform an adaptive reset procedure, proceed as follows:
1. 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.
2. 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.

(20N ¢) I >N V]
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4. FLUID LEVEL INSPECTION

1. Raise the vehicle on a certified hoist.

2. Place a drain container below the fluid level
hole and remove the transmission fluid level
plug (1).

3. 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.

4.Drive the vehicle for approximately five
minutes.

5. 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.

6. 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.

7. Raise the vehicle on a certified hoist.

8. When the transmission fluid temperature reaches 50°C turn off the engine.

9. 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.

10.Reinstall the fluid level plug and tighten the plug to the correct torque specification.

Transmission fluid level plug

e 30 ~ 35 Nm
torque specification

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

DSI M78 6-SPEED A/T Modification basis
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5. TRANSMISSION COOLER AND HYDRAULIC LINE
FLUSHING PROCEDURE

9

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

Front transmission cooler
line to transmission fitting 25 ~ 35 Nm
torque specification

4. 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.

5. 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.)

6. Whist the engine is running, have an assistant pump transmission fluid into the transmission
fluid level hole.

7. Connect the rear transmission cooler line to the transmission.

Rear transmission cooler line
to transmission fitting torque 25 ~ 35 Nm
specification

8. Check the transmission fluid level; refer to Fluid Level Inspection on page 69.

6. LUBRICATION

STEERIN PROPELLR T/C AXLE AXLE QCLUTCH M/T M TGS DSI M78 DC 5- ION 4-
G ER (IoP) LEVER LEVER B 6-SPEED j* SPEED" B SPEED

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

Items Size Torque (Nm)
TC Housing M12 x 32 54 ~ 68
Extension Housing M12 x 32 54 ~ 68
Oil Pan M6 x 16 4-~6
Valve Body to Case M6 x 26 8~13
Valve Body to Case M6 x 45 8~13
Center Support to Case M10 x 34 20 ~ 27
Output Shaft Locking Nut M24 x 15 100 ~ 110
Pump to Pump Cover M8 x 55 24 ~ 27
Pump Cover to Case M8 x 40 24 ~ 34
Pump Cover to Case M8 x 58 24 ~ 34
Upper Valve Body to Lower M6 x 30 15 ~17
Detent Spring M8 x 16 20 ~ 25
VBS & Speed Sensor M4 x 12 2.8 ~ 3.2
Transmission Oil Level Plug 30 ~ 35
Front Transmission Cooler Line to Transmission 25 ~ 35
Connector
Rear Transmission Cooler Line to Transmission 25 ~ 35
Cooler Connector
Torque Converter to Drive Plate Bolt 40 ~ 42
Transmission Selector Lever to Cross Shaft Nut 14 ~ 20
DSI M78 6-SPEED A/T Modification basis
KYRON 2010.01 Application basis
Affected VIN




==VMemo




	DSI M78 6-SPEED A/T
	GENERAL INFORMATION
	1. DSI M78 6-SPEED AUTOMATIC TRANSMISSION GENERAL
	2. STRUCTURE CHARACTERISTICS AND SPECIFICATIONS
	3. TIGHTENING TORQUE

	OVERVIEW AND OPERATION PROCESS
	1. GENERAL DESCRIPTION
	2. ADVANCED SIX SPEED FEATURES
	3. FUNCTION OF EACH MODE
	4. LIMP HOME MODE
	5. TRANSMISSION ELECTRONIC CONTROL SYSTEM
	6. CONFIGURATION OF CAN RELATED TO TCU
	7. POWER TRAIN

	DIAGNOSIS AND TESTING
	1. WIRING DIAGRAM
	2. WIRE HARNESS CONNECTOR CHART
	3. UNIT CONNECTOR DESCRIPTION

	TROUBLE CODE EIAGNOSIS
	1. DIAGNOSTIC TROUBLE CODE LIST
	2. SYSTEM DIAGNOSIS

	MAINTENANCE OPERATIONS
	1. OIL TEST
	2. STALL TEST
	3. TRANSMISSION RESET PROCEDURE(REPLACEMENT TRANSMISSION)
	4. FLUID LEVEL INSPECTION
	5. TRANSMISSION COOLER AND HYDRAULIC LINE FLUSHING PROCEDURE
	6. LUBRICATION
	7. TRANSMISSION COOLER AND HYDRAULIC LINE FLUSHING PROCEDURE(NEW TRANSMISSION)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




