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DC 5-Speed Automatic Transmission

DCAG 5-speed automatic transmission is an electronically controlled 5-speed transmission with a lockup clutch in the
torque converter.

The ratios for the gears are realized by three planetary gear sets. The 5th gear is designed with a step-up ratio of 0.83
as an overdrive. The selector lever is controlled by electronically and mechanically. The gears are shifted by the corre-
sponding combination of three hydraulically actuated multiple-disc brakes, three hydraulically actuated multiple-disc
clutches and two mechanical one-way clutches.

This electronically controlled automatic transmission adjusts the operating pressure to provide proper shifting in relation
to engine power. This function improves shifting quality significantly. And, the driver can select “S” (Standard) mode or
“W” (Winter) mode according to the driving conditions.

This automatic transmission provides two gears even during reverse driving. The internal sensors and controls are
connected to TCU by cylindrical 13-pin connector.

* DCAG 5-speed automatic transmission offers the following advantages:
1. Improved shifting quality

2. More gears

3. Extended working life and reliability

4. Reduced fuel consumption

2WD 4WD

OVERVIEW

GENERAL INFORMATION

DC Part Number

DC Variant Number

Serial Number

Automatic Transmission Assembly

Transmission Type

Automatic Transmission for
Passenger Car

Engine Code
Number

34: D27DT (2WD)

61: D27DT (4WD)

62: E3.2 Engine (4WD)
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brake

Torque
converter

lockup
clutch

Flywheel

Characteristic Function and Description

CHARACTERISTICS

Slope recognition
(down hill, up hill)

Engine torque limitation

Engine torque decrease

Engine rpm limitation

ESP Operation

ABS Operation

Fast-off function

Altitude recognition

Oil temperature

Hydraulic pressure is pro-
duced in emergency driv-
ing mode

Adaptation

Recognize it according to engine RPM and accelerator
pedal position

During 1st gear driving or reverse driving with full throttle
condition

Delay of ignition timing to reduce torque at all shifting
moments

Limit engine rpm until the gears are fully engaged when
shifting from “P” or “N” to “D”

When the ESP is controlling the engine torque, shifting is
not available and vehicle starts off with 2nd gear.

Not any effect to brake control

Does not up shift when accelerator pedal is abruptly re-
leased

As  a l t i t ude  incr eases  (a tmospheri c  p ressure
reduces) engine torque decreases. Up shift while
add i t i onal l y  depress ing  the  acce le rato r  peda l
(adjusting shift diagram)

If transmission oil temperature is too low, the shifting point
gets delayed in full throttle and kick down

When starting the engine with cycling the ignition
switch (“OFF” and “ON”) due to transmission trouble,
the selector lever should be placed in “P” position. If
starting the engine with selector lever “N” position,
the lever should be moved into “P” position. Because,
the hydraulic pressure can be produced in selector
lever “P” position.

Function to optimize the shifting quality.

Effect

Delay up shift

Prevent automatic transmis-
sion from overheating

Improve shift quality

Prevent shift shock

Cannot use kick-down func-
tion and shift at maximum rpm

To get an engine brake effect
during cornering

Improves driving performance
and increases torque

Improves driving performance

The hydraulic pressure flows
with direct operation mode via
“R” and “D” valve to operate
“R” and “forward 2nd” gear.

To exclude play and wear
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STRUCTURE

Y220_3A1002A

 Basic structure of DC 5-speed automatic transmission

1. Torque converter

2. Oil pump

3. Input shaft

4. Disc brake B1

5. Disc clutch C1

6. Disc clutch C2

7. Disc brake B3

8. Disc clutch C3

9. Disc brake B2

10. Output shaft

11. Parking lock gear

12. Intermediate shaft

13. Freewheel F2

14. Center planetary gear set

15. Electric control unit (valve body)

16. Freewheel F1

17. Stator shaft

18. Converter lockup clutch
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Y220_3A1004

Y220_3A1003

PERFORMANCE CURVE AND GENERAL CHARACTERISTICS

Note

1. Based on DI Engine + A/T equipped vehicle
specifications

• Gear ratio
1st gear: 3.595
2nd gear: 2.185
3rd gear: 1.405
4th gear: 1.000
5th gear: 0.831

2. WINTER Mode: Standard Mode

3. Allowable shifting point:
Upshift
Downshift
Lockup (sleeping)
Unlock (open)
FAST OFF
Dynamic shift range

4. FAST OFF
• When abruptly releasing the accelerator pedal, the

transmission remains at 4th gear other than 4  4
shift (when slowly releasing the accelerator pedal,
the transmission is shifted to 5th gear).

5. Dynamic shift range
• When operating the accelerator pedal, the 4  3

shift is completed by kick-down signal after
completion of 4  4 shift.

• When promptly operating the accelerator pedal, the
4  3 shift is done in shaded arae.
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Lockup mode (open/sleeping)
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4-LOW mode

5th gear sleeping

4th gear sleeping

3rd gear sleeping

4th gear open

3rd gear open

5th gear open

Rev. 1st gear: 3.167
Rev. 2nd gear: 1.926
Axle ratio: 3.31
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SPECIFICATIONS

2WD (4WD)

Fuchs ATF 3353

or Shell ATF 3353

approx. 8 

Mechanical

Electrical

Brake switch (signal)

 TGS lever

CAN  TGS lever

Lever position

CAN

0.5  ~  2.5  k

20  k

EGS 52

3.8 ± 0.2 

0.2 mm

 1.5 ~ 2 A

 5.0 ± 0.2 

0.6 mm

0 ~ 1 A

2.5 ± 0.2 

0.2 mm

1.5 ~ 2.0 A

3rd to 5th gears

HALL type

6 V

ON (D, R position )

OFF (P, N position)

W5A580 (400)

580 Nm

78 kg

270 mm

Yes

3.595

2.186

1.405

1.000

0.831

3.167/1.926

Item

Input torque

Weight (including ATF)

Diameter (Torque converter)

Lockup function

Gear ratios

Driving type

Fluid specification

Fluid capacity

Selector lever position

Parking lock system

Reverse lock system

Selected lever indication

Oil temperature sensor

TCU

Shift solenoid valve

(25°C)

M/P, S/P solenoid valve

(23°C)

Lockup solenoid valve

(25°C)

RPM sensor

Start lockout switch

1st

2nd

3rd

4th

5th

Reverse: S mode / W mode

P.R.N.D

D+/D-

P.R.N.D

4, 3, 2, 1

Resistance: R, D

Resistance: P, N

Resistance

Operating distance

Operating current

Resistance

Operating distance

Operating current

Resistance

Operating distance

Operating current

Operating range

Resistance

Operating voltage

Switch contact

Switch contact

W5A330 (300)

330 Nm

78 kg

270 mm

Yes

3.951

2.423

1.486

1.000

0.833

3.147/1.93
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Plain planetary gear: 3 (number of pinion)

Disc: C1, C3

Disc: C2

Disc: B1

Disc: B2, B3

Mode switch

One-way clutch

Planetary gear set

Disc clutch

Disc brake

Item

W (Winter)

S (Standard)

F1, F2

W5A330 (300) W5A580 (400)

3, 4, 3 4, 4, 4

Single, Double

Only Double

Single, Double

Only Double
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POWER FLOW

Sectional View

F2F1B3B2B1

 3)

 3)

 3)

C3

 3)

 3)

C2C1Gear

1

2

3

4

5

P/N 1)

P/N 2)

R 1)

R 2)

1) Selector program switch: “S” mode

2) Selector program switch: “W” mode

3) Overrun

Shifting elements
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1st Gear (3.932)

Input Output

* Input shaft: Clockwise rotation

* Front sun gear: Locked by F1 and B1, Planetary gear carrier: Rotation with reduced speed

* Rear ring gear: Counterclockwise rotation

* Rear sun gear: Locked by F2 and B2, Planetary gear carrier: Clockwise rotation with reduced speed

* Center ring gear: Clockwise rotation

* Center sun gear: Locked by B2, Rotation with reduced speed

* Output shaft: Clockwise rotation

F2F1B3B2B1

 3)

C3

 3)

C2C1Gear

1

Lockup clutch

 3) Overrun

16. Torque converter lockup clutch

A. Engine speed

B. Transmission, input shaft

C. 1st gear ratio

D. 2nd gear ratio

E. 3rd gear ratio

F. Mounting elements

H. Rear planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set
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2nd Gear (2.408)

Output

* Input shaft: Clockwise rotation

* Sun gear and planetary gear carrier: Clockwise rotation by C1 activation

* Rear ring gear: Clockwise rotation

* Rear sun gear: Locked by F2 and B2, Planetary gear carrier: Rotation with reduced speed

* Center ring gear: Clockwise rotation

* Sun gear: Locked by B2, Planetary gear carrier: Rotation with reduced speed

* Output shaft: Clockwise rotation

F2F1B3B2B1C3

 3)

C2C1Gear

2

 3) Overrun

16. Torque converter lockup clutch

A. Engine speed

B. Transmission, input shaft

C. 1st gear ratio

D. 2nd gear ratio

E. Mounting elements

H. Rear planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set
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3rd Gear (1.486)

Input Output

* Input shaft: Clockwise rotation

* Front ring gear: Clockwise rotation

* Center ring gear: Clockwise rotation by clutch 2 activation (direct connection)

* Center sun gear: Locked by B2, Planetary gear carrier: Clockwise rotation with reduced speed

* Output shaft: Clockwise rotation

F2F1B3B2B1C3C2C1Gear

3

16. Torque converter lockup clutch

A. Engine speed

B. Transmission, input shaft

C. 1st gear ratio

D. Mounting elements

H. Rear planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set
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4th Gear (1.000)

Output

* Input shaft: Clockwise rotation

* Front ring gear: Clockwise rotation

* Center ring gear and rear planetary gear carrier: Clockwise rotation

* Front sun gear and planetary gear carrier: Clockwise rotation (direct connection)

* Rear ring gear: Clockwise rotation

* Rear sun gear: Rotation by ring gear and planetary gear carrier (direct connection)

* Center ring gear: Clockwise rotation by C3 activation

* Planetary gear carrier: Clockwise rotation by center sun gear and ring gear (direct connection)

* Output shaft: Clockwise rotation

F2F1B3B2B1C3C2C1Gear

4

16. Torque converter lockup clutch

A. Engine speed

B. Planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set
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5th Gear (0.830)

Output

16. Torque converter lockup clutch

A. Engine speed

B. Transmission, input shaft

C. 1st gear ratio

D. 2nd gear ratio

E. 3rd gear ratio

F. Mounting elements

H. Rear planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set

* Input shaft: Clockwise rotation

* Front sun gear: Locked, Planetary gear carrier: Rotation with reduced speed

* Rear planetary gear carrier: Clockwise rotation with reduced speed

* Center ring gear and rear planetary gear carrier: Clockwise rotation by clutch C2 activation

* Rear sun gear: Clockwise rotation because rear planetary gear carrier rotates faster than rear ring gear (increased
speed)

* Center sun gear: Clockwise rotation with increased speed by C3 activation

* Center planetary gear carrier: Clockwise rotation (increased speed)

* Output shaft: Clockwise rotation (increased speed)

F2F1B3B2B1

 3)

C3C2C1Gear

5

 3) Overrun
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Reverse 1st Gear (3.160, “S” Mode)

Input Output

16. Torque converter lockup clutch

A. Engine speed

B. Transmission, input shaft

C. 1st gear ratio

D. 2nd gear ratio

E. Mounting elements

F. Mounting elements

H. Rear planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set

* Input shaft: Clockwise rotation

* Front ring gear: Clockwise rotation

* Front sun gear: Locked by one-way clutch F1

* Front planetary gear carrier: Clockwise rotation (reduced speed)

* Rear planetary gear ring gear: Clockwise rotation

* Rear planetary gear carrier: Locked by B3

* Rear sun gear and center sun gear: Counterclockwise rotation (increased speed)

* Center ring gear: Locked by B3

* Center planetary gear carrier: Counterclockwise rotation (reduced speed)

* Output shaft: Counterclockwise rotation

F2F1B3B2B1

 3)

C3C2C1Gear

R (S)

 3) Overrun
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Reverse 2nd Gear (1.930, “W” Mode)

Input Output

16. Torque converter lockup clutch

A. Engine speed

B. Transmission, input shaft

C. 1st gear ratio

D. 2nd gear ratio

E. Mounting elements

H. Rear planetary gear set

L. Stator

M. Center planetary gear set

P. Impeller

T. Turbine wheel

V. Front planetary gear set

* Input shaft: Clockwise rotation

* Front ring gear: Clockwise rotation

* Front planetary gear carrier: Clockwise rotation by clutch C1 activation (direct connection)

* Rear ring gear: Clockwise rotation

* Rear planetary gear carrier and center ring gear: Locked by brake B3

* Rear sun gear and center sun gear: Counterclockwise rotation (increased speed)

* Center planetary gear carrier: Counterclockwise rotation (reduced speed)

* Output shaft: Counterclockwise rotation

F2F1B3B2B1C3C2C1Gear

R (W)
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P: Parking and starting position
This position is used when the vehicle is parking, starting
the engine or stationing the vehicle. In this position, the driv-
ing wheels are locked by parking pawl. To shift into any other
positions, must depress the brake pedal (parking lock
system).

R: Reverse driving
Conversion between Standard and Winter switch changes
the reverse gear ratio but must be operated before the selec-
tor lever is moved. Pressing on the Winter switch allows to
have effective driving when driving on the slippery road sur-
face and, also, possible to have smooth driving in reverse as
it starts in 2nd gear.

N: Neutral, starting and towing position
The engine can be started in this position. And, this position
is used in temporary stop. If it is necessary to tow a vehicle,
use a professional tow truck service. If not available, use
emergency towing by towing vehicle and lope. In this case,
the towing distance should be limited by 50 km with 50 km/h
of towing speed.

D: All forward gears (1st ~ 5th)
This position is for all normal forward driving in 1st to 5th
gear. At 5th gear, the gear ratio is 0.83:1. When driving for-
ward at the speed of over 10 km/h, the selector lever cannot
be changed to “P” or “R” position by parking reverse block
function.

4: Up shifting only up to 4th gear
In general, up to 4th gear is automatically shifted at the nor-
mal road driving position. In “D” position, while driving, push-
ing the lever in the left (–) direction once makes down shift to
4th gear, which is the same function as the O/D OFF (Over
Drive OFF) of normal vehicle.

3: Up shifting only up to 3rd gear
Automatically shifts up to only 3rd gear and able to achieve
engine brake effect on long slope/down hill and, in “D” position,
pushing the lever in the left (–) direction twice makes down
shift from 5th gear to 3rd gear.

2: Up shifting only up to 2nd gear
Automatically shifts up to only 2nd gear and used in mountain
road, unpaved road and while being towed by trailer. It can
achieve engine brake effect and, in D position, pushing the
lever in the left (–) direction 3 times makes down shift from 5th
gear to 2nd gear.

1: Driving in 1st gear only
Drives only in 1st gear, and used in long mountainous terrain,
steep heel and unpaved road. It is used when engine brake
effect for driving down hill is required.

SELECTOR LEVER

FUNCTION AND DESCRIPTION
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TORQUE CONVERTER

Function (4WD)

Torque converter is installed between engine and automatic transmission. It consists of pump impeller, turbine and
stator. The pump impeller is welded at converter housing and the converter housing is bolted at fly wheel.

The torque converter converts the mechanical energy from engine to hydraulic energy, and the turbine connected to
transmission input shaft converts this hydraulic energy to mechanical energy again. The stator between pump and
turbine increases the output torque from turbine by converting the flowing direction.

The stator has a torque converter area that changes the flowing direction and a fluid coupling area where the stator
rotates. And, the lockup clutch integrated in torque converter prevents the power from losing and reduces fuel consumption.
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• Use special tools when removing and installing torque
converter.

Specified installation height (A) below 6.5 mm

• The distance between the upper end of torque converter
and the mating surface of automatic transmission housing
should be within specified value as follows:

Notice

Place the automatic transmission upright when
removing and installing torque converter.

If not, the oil seal may be damaged when servicing
the torque converter.

• Place the automatic transmission upright as shown in figure
and install the torque converter by rotating the torque
converter. When installing from sideway, the torque
converter sealing ring may be damaged by driving flange
which could cause oil leaks.

Installation and Inspection
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LOCKUP CLUTCH

Lockup clutch consists of multiple disc clutches as shown
in the figure and is activated in 3th, 4th and 5th gears. The
aim of using torque converter lockup clutch is to reduce
the fuel consumption and exhaust gas emissions of the
vehicle by reducing torque converter slip. This stands in
contradiction to the ride comfort demands made on the
drive train with regard to its vibration behaviors. The task of
the electronic transmission control is therefore to close
the clutch in all driving situations relevant to fuel
consumption, if possible, and ensure that the engine vi-
brations are isolated from the drive train.

The characteristic curves shown in the diagram illustrate
the different operating states of the torque converter lockup
clutch in relation to the accelerator pedal position and the
transmission output speed, plotted for one transmission
gear.

• Variables influencing the states of the torque converter
lockup clutch:

1. Accelerator pedal movement
2. Uphill and downhill gradients
3. Transmission shift functions
4. Transmission oil temperature
5. Load conditions
6. Engine control influences

1. Impeller wheel

2. Turbine wheel

3. Stator wheel

4. Stator shaft

5. Multiple disc clutch drum

6. Multiple disc clutch hub

7. Converter cover

8. One-way clutch

9. Input shaft

10. Multiple disc clutch pack

11. Piston

A : Closed (lockup clutch activates)

B : Slipping

C : Open (lockup clutch deactivates)

n : Transmission output speed

d : Accelerator pedal position
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Lockup clutch regulating valve controls the lockup clutch in torque converter and distributes the lubricating oil to the
friction parts. TCU generates the lockup clutch control pressure by duty controlling the lockup solenoid valve, and this
pressure is applied to the lockup clutch regulating valve to engage, disengage and slip the lockup clutch. When the
lockup clutch control pressure is increased, the lockup clutch regulating valve moves up and the working pressure is
applied to lockup clutch. In its regulating position (slipping, torque converter lockup clutch pressurized), a reduced
volume of lubricating oil flows through the annular passage bypassing the torque converter and passing direct through
the oil cooler into the transmission. The rest of the lubricating oil is directed via the throttle “a” into the torque converter
in order to cool the torque converter lockup clutch.

Lockup Clutch Regulating Valve

Lockup clutch
Torque converter

output
Torque converter

input
Transmission

lubrication points

Oil cooler

Oil sump
drain

Working
pressure

Oil sump drain

Lubrication pressure

Oil sump drain

Torque converter lockup
solenoid valve

Shift valve
pressure
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PLANETARY GEAR SET

Relatively high step-down ratio
Ring gear locked

Sun gear driving (clockwise)

Planet gears driven (rotating counterclockwise)

Planet carrier driven (revolving clockwise)

Relatively low step-down ratio

Sun gear locked

Ring gear driving (clockwise)

Planet gears driven (rotating clockwise)

Planet carrier driven (revolving clockwise)

Direction reversal and step-down ratio

Planet carrier locked

Sun gear driving (clockwise)

Planet gears driven (counterclockwise)

Ring gear driven (counterclockwise)

Gear ratio: teeth of sun gear / teeth of ring gear

Relatively high
step-down ratio

Relatively low
step-down ratio

Direction reversal and
step-down ratio

Output

Locked

Locked

Output Output

Input

Ring gear

Pinion gear

Sun gear

Planetary gear carrier

Input
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MULTIPLE-DISC CLUTCH

Location
Three multiple-disc clutches, the front, middle and rear multiple-disc clutches K1, K2 and K3, are located in the plan-
etary gear sets in the transmission housing.

Funtion and description
A multiple-disc clutch consists of a number of internally toothed discs (10) on an internally toothed disc carrier and
externally toothed discs (9) on an externally toothed disc carrier.

If the piston (C1a) on multiple-disc clutch K1 is subjected to oil pressure, it presses the internal and external discs of the
disc set together. The sun gear (V1) is locked with the planet carrier (V3) via the externally toothed disc carrier (C1b) and
the internally toothed disc carrier (C1c). The front planetary gear set is thus locked and turns as a closed unit. If the
multiple-disc clutch C2 is actuated via the piston (C2a), the piston compresses the disc set. The ring gear (V4) of the
front planetary gear set is locked with the ring gear (M4) of the middle planetary gear set via the externally toothed disc
carrier (K2b) and the middle planet carrier (M3) on which the internally toothed discs are seated. Ring gear (V4) and ring
gear (M4) turn at the same speed as the input shaft (1). If the multiple-disc clutch C3 is actuated via the piston (C3a), the
piston compresses the disc set. The sun gear (M1) of the middle planetary gear set is locked with the sun gear (H1) of
the rear planetary gear set via the externally toothed disc carrier (C3b) and the internally toothed disc carrier (C3c). Sun
gear (M1) and sun gear (H1) turn at the same speed.

1. Input shaft

9. Externally toothed disc

10. Internally toothed disc

H1. Rear sun gear

C1a. Piston C1

C1b. Externally toothed disc carrier C1

C1c. Internally toothed disc carrier C1

C2a. Piston C2

C2b. Externally toothed disc carrier C2

C3a. Piston C3

C3b. Externally toothed disc carrier C3

C3c. Internally toothed disc carrier C3

M1. Middle sun gear

M3. Middle planet carrier

M4. Middle ring gear

V1. Front sun gear

V3. Front planet carrier

V4. Front ring gear
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Y220_3A1022

FREEWHEEL

Location

Freewheels are installed in the front planetary gear set between the sun gear and the stator shaft, and in the rear
planetary gear set between the sun gear and the intermediate shaft.

Function and description

The freewheel consists of an outer race (1), an inner race (2), a number of locking elements (3) and a cage (4) for these
locking elements.

If the inner race (2) of the freewheel is locked and the outer race (1) turns in direction “A”, the locking elements (3) adopt
a diagonal position on account of their special contours, allowing the freewheel function.

The outer race (1) slides over the locking elements (3) with negligible friction. If the rotation of the outer race (1) changes
to direction “B”, the locking elements (3) stand up and lock the outer and inner races (1, 2) together.

1. Outer race

2. Inner race

3. Locking elements

4. Locking element cage

A. Rotation direction “A”

B. Rotation direction “B”

V1/H1. Front or rear sun gear
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SENSORS AND CONTROLS

Components

Valve body assembly

1. Cap

2. Socket bolt (M6 x 32)

3. Socket bolt (M6 x 30)

4. Leaf spring

9. 1-2/4-5 shift solenoid valve

10. 3-4 shift solenoid valve

11. Electronic control module
12. Lockup clutch control solenoid valve

5. Lockup PWM solenoid valve

6. 2-3 shift solenoid valve

7. Shift pressure (SP) solenoid valve
8. Modulating pressure (MP) solenoid valve
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Shift Pressure Control Solenoid Valve

1. Leaf spring

2. Contact spring

3. Conductor track

4. O-ring

5. O-ring

6. Shift plate

7. Solenoid valve

A. 1-2, 4-5 shift solenoid valve

B. 3-4 shift solenoid valve

8. Solenoid valve

C. Shift pressure control solenoid valve

D. Modulating pressure control solenoid valve

9. Solenoid valve

E. Lockup PWM solenoid valve

F. 2-3 shift solenoid valve

Function

The plastic Electric Hydraulic Control Unit (EHU) is installed on the top of valve body. RPM sensor, start lock-out switch
and oil temperature sensors are integrated in EHU.

The 13-pin connector is connected to automatic transmission via PCB.

Three up/downshift solenoid valves are installed on the top of hydraulic control unit.

The solenoid valves are sealed with two O-rings against the valve body. The solenoid valves are pressed against the valve
body by the leaf springs.
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3-4 shift S/V 1-2, 4-5 shift S/V2-3 shift S/V

Y220_3A1026

Circuit diagram

Y220_3A1025

I (Current)

2.5A

1.5A

60mA T (Time)

Characteristics of up/downshift solenoid valve
The solenoid valve remains energized and therefore open until
the shift process is completed according to the engine and
transmission conditions. If a solenoid valve is energized, it
opens and transmits shift valve pressure to the corresponding
command valve.

Working Current

Operating distance

Resistance

1.5 ~ 2.0 A

0.2 mm

3.8 ± 0.2  (25°C)

biteur r
pab4



3A1-28

CHANGED BY

EFFECTIVE DATE

AFFECTED VIN

DC 5-SPEED AUTOMATIC TRANSMISSION
REXTON SM - 2004.4

Y220_3A1028

Y220_3A1027

Modulating Pressure (MP) and Shift Pressure (SP) Control Solenoid Valve

Solenoid valve

Regulated
pressure

Drain line

Drain line
Regulated pressure

Line pressure

1. Leaf spring

2. Shift plate

3. Strainer

4. MP control solenoid valve

5. SP control solenoid valve

Working Current

Operating distance

Resistance

0 ~ 1.0 A

0.6 mm

5 ± 0.2  (25°C)

Function
These valves control the modulating pressure and the shift
pressure by applying appropriate electric current to sole-
noid valves according to driving condition of engine and
transmission.

When the electric current from TCU is high/low, the regu-
lated pressure decreases/increases.
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Circuit diagram
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Y220_3A031

Y220_3A1030

Lockup Solenoid Valve

Circuit diagram

Lockup S/V

1. Leaf spring

2. O-ring

3. Shift plate

Function
This valve activates and releases the lockup clutch by
adjusting the current to solenoid valve according to engine
throttle opening value and output shaft speed. The lockup
clutch operates in 3rd, 4th and 5th gear with steps to re-
duce shift shocks.

Working Current

Operating distance

Resistance

Operating range

1.5 ~ 2.0 A

0.2 mm

2.5 ± 0.2  (25°C)

3, 4, 5 shift
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Y220_3A1033

RPM Sensor

RPM
sensor (n3)

RPM
sensor (n2)

1. Leaf spring

2. Valve body

3. Pulse ring

Function
The RPM sensors are fixed to the shell of the hydraulic control unit via the contact tabs. A leaf spring, which rests
against the valve body, presses the RPM sensors against the transmission housing. This ensures a precise distance
between RPM sensors and impulse rings. RPM sensor (n3) detects the speed of the front sun gear and RPM sensor
(n2) detects the speed of the front planetary carrier. If the speed sensor is defective, the transmission is operated in
emergency driving mode. Below table shows the detection of speed sensor.

Gear

1

2

3

4

5

R (S mode)

R (W mode)

N3

-

•
•
•
-
-
•

N2

•
•
•
•
•
•
•
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RPM
sensor

n3

RPM
sensor

n2

Y220_3A1034

Circuit diagram
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Y220_3A1035

Function
The oil temperature sensor is installed in hydraulic control unit and is connected in series with the starter lock-out
contact.

This means that the temperature signal is transferred to TCU when the starter lock-out contact is closed.

The oil temperature has a considerable effect on the shifting time and therefore the shift quality. By measuring the oil
temperature, shift operations can be optimized in all temperature ranges.

Circuit diagram

Oil Temperature Sensor

Oil temperature sensor

Oil temperature sensor

AD converter

Starter lock-out contact
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Y220_3A1038

Y220_3A1037

Starter Lock-out Contact

Function
The starter lock-out contact is installed beside oil temperature sensor and is actuated by a cam rail, which is located on
the latching plate.

In the selector lever positions “P” and “N”, the permanent magnet is moved away from the reed contact. This opens the
reed contact and the transmission control module receives an electrical signal. The transmission control module acti-
vates the starter lock-out relay module. This closes the electrical circuit to the starter in selector lever positions “P” and
“N” via the starter lock-out relay module. In other words, when the selector lever is in driving positions, the contact is
closed and the starter cannot be operated.

Circuit diagram

1. Plunger

2. Permanent magnet

3. Reed contact

Starter

Oil temperature sensor

AD converter

Start lock-out contact

Ignition switch 50
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Y220_3A1040

Y220_3A1039

Kick-down Control

Function
When the throttle valve is partially opened, the shifting point gets faster. When the throttle valve is widely opened,
shifting point is delayed because the system needs low speed gear with bigger driving force.

Kick-down control is a system that enables to get bigger driving force as the down shift occurs by suddenly increasing
the throttle openings during constant driving. It has no separate kick-down switch where the down shift operates when
a certain point (about 1 second) lapses after opening of full throttle. The signal recognition allows to send control signal
to TCU from engine ECU via CAN communication.

Circuit diagram

Accelerator pedal module

(    ) : For gasoline engine
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Selector lever control unit

Instrument panel

Y220_3A1042

Y220_3A1041

Mode Switch

Function
The mode switch is installed beside the selector lever and it
has two modes of “S” mode (Standard Mode) and “W” mode
(Winter Mode).

- “S” mode is used in normal driving (starts off with 1st gear).
TCU (Transmission Control Unit) provides pleasant driving
by changing the shifting pattern according to the driving
habits (downhill gripping: approx. 11 ~ 13.5 %)

- When “W” mode is selected, the Winter mode indicator
in meter cluster comes on, and the vehicle starts off with
2nd gear to achieve smooth starting on the icy or slippery
road.

In winter mode, the up shift becomes faster and the down shift becomes slower for improving fuel consumption. The “W”
mode is automatically changed to “S” mode in full throttle or kick-down operation. The vehicle can starts off with 2nd
reverse gear (gear ratio: 1.92 ~ 1.93) when the “W” mode is selected. It is very useful on icy and slippery road. However,
in this case, the “W” switch should be selected before placing the selector lever to “R” position.
Even though “W” mode is selected, the vehicle starts off with 1st gear in following:

When the system recognizes the mode switch operation, the selector lever control unit sends the control signal TCU via
CAN communication.

1. When the selector lever is in “1” position.
2. When fully depressing the accelerator pedal or when starting off with kick-down condition.

Circuit diagram
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