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Water consumption is reduced by using the power of the laundry falling (free-fall) created when rotating

the drum. With temperature control system, this drum washing machine saves energy and improves

washing performance at the same time. 

1. WHAT IS DRUM WASHING MACHINE?

1. Drum Washing Machine

Waist Care
Designed by the waist, and the most comfortable
angle eject into the laundry is convenient and easy to
manipulate.

The World's First Steam White Course
The Steam White Course save more 50 percent of
Electricity, Water, Time than previous White Course.

Star Drum
Using Star Drum is able to higher Washing
Performance and Minimal damage of laundry, water
consumption. 

The biggest capacity with compact size
12 Kg Capacity enable to wash bigger laundry.

Sumultaneous supply of cold and hot water
As cold and hot water is supplied at the same time
heating time and energy is saved.

Luxury Audio Dial
Using the advanced Audio Dial is luxury design of
exterior.

The World's First Shoes Course Enable to wash
shoes.

DD inverter motor
The direct-drive type of which motor is directly
connected to drum without an interim chuth,
significantly reduces noise and vibration.

Self-Cleaning Course of Drum.
Enable to Self-Cleaning of Drum.

Digital Condensing Dry System.
Condensing Dry System with saveing energy.

For pump drainage, the powerful pump speeds up
drainage process.

2. Key Features
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DD Control: Direct drive type of direct connection between drum and motor

Rotation by powerful high-performance BLDC motor

Pump drainage type for built-in installation and Natural drainage

3. Power System
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4. Major Functions

Washing

When rotating drum after putting in the laundry and detergent into the drum, the laundry are rotated by

protrusions (lifters) attached inside the drum. 

Washing is carried out with bending and impact actions generated by falling of the laundry to the

bottom part of drum. 

Rinsing

Rinsing cleanly washes out detergent and dirt removed from the laundry after washing cycle. 

Spin-drying

Weak, standard and strong spin cycle can be selected according to types of fabrics to be washed. spin-

wringing is carried out by rotation (the centrifugal force) of drum according to the designated speed.  

Drainage

Pump Drainage: Powerful pump for built-in installation and application of filter to remove foreign

substances

Natural Drainage: Applied Natural Drainage as the same pullsator.
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2.WASHER SPECIFICATION

1. Product Specification

NO PARTS NAME

1 CABINET F

2 FRAME DOOR O

3 PROTECT GLASS

4 PANEL F

5 CASE DETERGENT

6 PLATE TOP

7 CABINET

8 BUTTON DIAL

DIMENSION(WxDxH) 630mm(W) x 792mm(D) x 976mm(H)

MACHINE WEIGHT 82 kg

WATER CONSUMPTION WASH 91 / DRY 51 

WASHING CONSUMPTION 31 

POWER SOURCE 230V/50Hz, 110V/60Hz, 127V/60Hz

POWER WASHING 200W (Heating ) ~ 2000W

CONSUMPTION DRY 1200W ~ 2100W

WASHING 12 kg

CAPACITY SPIN 12 kg

DRY 7 kg

WASHING TYPE DRUM TYPE

DRY TYPE Digital condensing dry system

OPERATION WATER PRESSURE 29kPa ~ 784kPa(0.3kgf/cm2~8kgf/cm2)
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3. OPERATING MECHANISM DIAGRAM
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4. WATER SUPPLY PART
• Cold Water: 3 holes
Cold water, pre-washing

• Hot Water: 1 hole
• Water supply box, hose

Water
Supply

Detergent
Container

Thermister

Door

Door
Switch

Drainage
Pump

Washing
Heater

5. DOOR
• Door lock S/W
• Lock hinge
• Door AS: Glass
• Gasket

6. DRY PARTS
• HEATER DRY : OPTION
• BLOWER FAN
• FAN MOTOR : BLDC
• THERMISTOR
• THERMOSTAT
: FUSE, BI-METAL

• CONDENSING SYSTEM
• DRY FAN DRIVE
→ GENERATION OF HEATER’S

HEAT
→ TEMP. SENSOR
→ 110°C Off 100°C On : OPTION

7. DRAINAGE PART
• Drainage pump 
• Valve housing
• Hose
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Thermister

BLD
C

Motor
Drum

Program

Electricity Input
Noise Filter

8. SUPPORTER
• DAMPER AS : Front 2(70) / Rear 2(110N)
• Spring : 2

3. HEATING PART
• Water Heater: 1000W ~ 2000W
• Washing temperature sensor

2. DRIVING PART
• BLDC motor
• Drum
• Bearing
• Spider/ shaft
• Tub
• Weight balancer 

1. CONTROL PART
• Main PCB
• Front PCB
• Harness
• Noise filter
• Power Cord: 15A
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4. EACH PART OF DRUM WASHING MACHINE
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7)

4)

3)

2)

1)

5)

6)
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1. PANEL F AS

5. PARTS LIST BY ASS’Y

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK

A01 PANEL F OUTER 3614287900 ABS 1

A02 PANEL F INNER 3614288000 ABS 1

A03 DECORATOR START 3611686300 ABS 1

A04 BUTTON POWER 3616637100 ABS 1

A05 DECORATOR COURSE 3611686200 ABS 1

A06 WINDOW COURSE 3615505700 Trans parency ABS 1

A07 BUTTON DIAL IN 3616637300 ABS 1

A08 BUTTON DIAL OUT 3616637500 Trans parency 1

A09 BUTTON START 3616637600 ABS 1

A10 BUTTON RES 3616637200 ABS 1

A11 BUTTON FUNCTION 3616637700 ABS 1

A12 WINDOW DISPLAY 3615505600 Trans parency ABS 1

A13 CASE HANDLE 3611146800 ABS 1

A14 HANDLE CAP 3612611300 ABS 1

A15 SPRING CASE HANDLE 3615116000 SUS 304, D=0.6 1

A16 CASE PCB F 3611146700 HIPS 1

A17 HOLDER LED 3613054000 ABS 1

A18 HOLDER LED COURSE 3613053900 ABS 1

A19 PCB AS DWD-T120R FRONT PCB ASSY 1
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1. PANEL F AS

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK

A01 PANEL F 36142T1400 ABS 1

A02 BUTTON POWER 3616638500 ABS 1

A03 WINDOW COURSE 3615506600 ABS 2

A04 KNOB DIAL IN 3613406400 ABS 1

A05 KNOB DIAL OUTER 3613406500 ABS 1

A06 BUTTON START 3616638600 ABS 1

A07 BUTTON RES 3616638700 ABS 1

A08 BUTTON FUNCTION 3616638400 ABS 1

A09 WINDOW DISPLAY 3615506500 ABS 1

A10 CASE HANDLE 36111T1400 ABS 1

A11 CASE PCB F 36111T1300 HIPS 1

A12 HOLDER LED FUNCTION 3613055000 ABS 1

A13 HOLDER LED COURSE 3613054900 ABS 2

A14 PCB AS DWD-T123R FRONT PCB 1

A15 PROTECTOR PCB 3618304800 SECC 0.6T, DWD-T110R 1
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2. INLET BOX AS

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK
B01 NOZZLE TOP 3618105400 PP 1
B02 NOZZLE UNDER 3618105500 PP 1
B03 INLET BOX 3617510900 PP 1
B04 CASE DETERGENT 3611146400 PP 1
B05 CAP SOFTENER 3610918300 PP 1
B06 CASE LIQUID 3611147900 PP 1
B07 CAP LIQUID 3610918000 PP 1
B08 HOSE INLET 3613272000 EPDM, "U" TRAP 1
B09 CLAMP AS 3611203200 ID=60, WIRE+GUIDE+BOLT+NUT 2
B10 HOSE WATER SUPPLY 3613270900 EPDM ID9.5 OD14.5, L=320mm 1 Combo

EPDM ID9.5 OD14.5, L=370mm 1 Wash
B11 HOSE WATER SUPPLY 3613270900 EPDM ID9.5 OD14.5, L=355mm 1
B12 HOSE WATER SUPPLY 3613270900 EPDM ID9.5 OD14.5, L=170x2 2
B13 HOSE WATER SUPPLY 3613270900 EPDM ID9.5 OD14.5, L=460mm 1
B14 PIPE JOINT(HOSE INLET) 3614413300 PP 1
B15 HOSE WATER SUPPLY 3613270930 EPDM ID8.5 OD12.5, L=530mm 1
B16 CLAMP HOSE 3611205800 100H, ID=13.8 W=10.0 0.9T 8
B17 VALVE INLET 3615415700 100~130V 1-WAY HOT PP-BRACKET 1

3615414800 HOT, 220~240 1
B18 VALVE INLET 3615415070 100~130V, 3-WAY 1

3615415050 220~240V,3WAY,RINSE GUIDE,PP/BRACKET 1
3615414900 220~240V,2WAY,PP/BRACKET 1
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3. CABINET F ASSY
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No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK

C01 CABINET F 3610813000 SECD 0.8 t 1

C02 PLATE HINGE SUPPORT 3614539800 SPG 0.8 t 1

C03 HINGE DOOR 3612903800 AL 1

C04 CAP HINGE DOOR 3610916500 POM 4

C05 FRAME DOOR O 3612209900 ABS, CR 1

C06 HANDLE COVER 3612611500 ABS 1

C07 HOOK DOOR 3613100900 ZNDC 1

C08 SPRING HOOK 3615115400 SUS304 1

C09 HOOK SHAFT 3613101000 SUS, D=3.0 1

C10 SWITCH DOOR LOCK 3619047210 DL-S1 125V 16A 1

3619047200 DL-S1 250V 16A BITRON

C11 FRAME DOOR I 3612209800 PP 1

C12 PROTECTOR GLASS 3618304300 PC 1

C13 STOPPER DOOR 3615202400 ABS 1

C14 DOOR GLASS 361A110600 GLASS 1
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4. CABINET ASSY



16

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK

D01 NOZZLE AIR 3618103110 PP, DWD-100DR 1

D02 FRAME TOP R 3612209300 GI 1.6 t 1

D03 FRAME TOP L 3612209400 GI 1.6 t 1

D04 CABINET 3610812900 SGCC 0.8 t 1

D05 COVER BACK AS 3611425540 COVER BACK + PAD CABINET 1

D06 STOPPER SPRING 3615202200 POM, DWD-100DR 2

D07 FIXTURE PLATE 3612008000 POM, 130RP 8

D08 FRAME UPPER 3612209500 SBHG, 1.2 t 1

D09 FRAME LOWER 3612204200 SBHG, 1.2 t 1

D10 HANDLE CABINET 3612608100 PP, DWD-100DR 4

D11 FRAME COVER 3612209600 SBHG, 1.2 t 1

D12 VALVE INLET 3615415700 100~130V 1-WAY HOT PP-BRACKET 1

3615414800 HOT, 220~240 

D13 VALVE INLET 3615415070 100~130V, 3-WAY 1

3615415050 220~240V,3WAY,RINSE GUIDE,PP/BRACKET 

3615414900 220~240V,2WAY,PP/BRACKET

D14 CASE PCB MAIN 3611146200 HIPS, DWD-T110R 1
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5. BASE U AS
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No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK

E01 BASE U 3610393200 PP, DWD-T120R 1

E02 SUPPORTER LEG 3615303600 PO+, 3.0T 4

E03 FIXTURE LEG 3612006400 ABS, DWD-100DR 4

E04 SPECIAL BOLT 3616029000 10 X 1.25, 51MM 4

E05 FOOT 3612100600 BUTYL, DWD-100DR 4

E06 REACTOR 52G043J002 DWD-100DR, 4A 1

E07 DAMPER FRICTION 361A700150 110N AKS ST=170-260 DL=197.5 LOW NOISE 2

E08 DAMPER FRICTION 361A700110 70N AKS ST=170-260 DL=197.5 LOW NOISE 2  

E09 DAMPER PIN 361A700200 AKS D=14.5 4

E10 EMI FILTER(K19B) 3611909300 DWLF-K19(B110),X0.47U.Y1000P.VAR471K.NON FUSE 1
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6. TUB ASSY



F01 BALANCER WEIGHT 3616109000 DWD-T120R 1

F02 GASKET DRY 3612323900 EPDM 1

F03 NOZZLE SHOWER 3618104000 PP, DWD-100DR 1

F04 DAMPER PIN 361A700200 AKS D=14.5 4

F05 DAMPER FRICTION 361A700110 AKS, 70N 2

F06 TUB FRONT 3618829800 FRPP, DWD-T120R 1

F07 DRUM FRONT 3617003101 SUS, 0.5T 1

F08 LIFTER WASH 361A400600 PP  NANO-SILVER 3

F09 DRUM CENTER 3617003010 SUS, 0.6T 1

F10 DRUM REAR 3617003210 SUS, 0.6T 1

F11 SPIDER AS 361A300200 SPIDER(ALDC)+SHAFT(S45C) 1

F12 GASKET TUB 3612324300 L=1810 1

F13 AIR TRAP AS 3610AAR120 DWD-T120R 1

F14 SPRING SUSPENSION 3615115800 DWD-T120R 2

F15 UNIT BUBBLE PUMP 3612802410 230V 1

36189L4G00 100V~130V 1

F16 HOSE AIR 3613266300 EPDM 1

F17 TUB REAR 3618829700 FRPP, DWD-T120R 1

F18 BEARING HOUSING 3616304600 ALDC 1

F19 BEARING INNER 3616303100 6206Z 1

F20 BEARING OUTER 3616303200 6205Z 1

F21 UNIT STATOR BLDC 36189L4800 36SLOT 1

F22 UNIT ROTOR BLDC 36189L4900 MAGNET24 1

F23 HEATER WASH 3512802400 220V 2000W 1

3612802410 230V 2000W 1

3612802440 100-130V 1000W 1

3612802430 110V 1000W 1

F24 HOSE DRAIN I 3613266100 EPDM 1

F25 FIXTURE HEATER 3612009300 SUS0.7T 1

F26 DRAIN MOTOR 3619TAK00 110V 1

F27 DAMPER FRICTION 361A700150 AKS 2

F28 UNIT DRAIN PUMP AS 36189L5K30 220-240V / 50Hz 1

36189L5710 110-127V / 60 Hz 1

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK
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7. DUCT B AS + DUCT PIPE AS



22

G01 UNIT FAN MOTOR 36189L3Z20 ISM-7780 6DWWA 24V. 1

G02 COVER DUCT  3611428700 ALDC 1

G03 DUCT B UPPER  361A202100 ALCOST 0.5T 1

G04 CLAMP CORD 3611203330 DABE-2, A=9, B=5,3, L=105 3

G05 FAN AS 3611885900 DI33 FAN 1

G06 SCREW TAPPING 7122400811 T2S TRS 4x8 1

G07 SPECIAL SCREW AS 3616030100 TAPTITE P, TRS 4*16, WASHER 1

G08 FUSE TEMPERATURE  361A800120 128°C(G4A0115C) 15A 250V 1

G09 FRAME HEATER FRANGE 3612209700 SBHG 1.2t 1

G10 DUCT B LOWER 361A202200 AL, 3t 1

G11 PACKING THERMOSTAT 3614009900 SILICON 1

G12 SWITCH THERMOSTAT 3619046500 ON 120°C OFF 150°C 230V  1

G13 HEATER DRY 3612800900 220V 2100W 1

3612801400 230V 2100W 1

3612802100 120V 1200W 1

3612801300 110V 1200W 1

G14 THERMISTOR DRY 361AAAAC30 R40=26.065ß⁄, R90=4.4278ß⁄ 1

G15 PACKING RUBBER 3614009800 SILICON 1

G16 CUSHION DRY 3611570500 NBR,  20 x20 x 3T 2

G17 GASKET SEAL A 3612324200 EPDM FOAM, DIA=5, L=1335 1

G18 GASKET SEAL B 3612320810 EPDM FOAM, L=412, 4.9 x 4.4 x 4.8 1

G19 GASKET INLET 3612323800 EVA, 10 x 211 x 1T 1

G20 DUCT GUIDE 361A202300 AL, 3T 1

G21 DUCT AS 361A200850 T120R 1

G22 CLAMP AS(DUCT) 3611203700 DUCT  2

G23 BELLOWS DUCT 3616403000 EPDM 1

G24 H0SE WATER SUPPLY 3613270900 T120R 1

G25 CLAMP SPRING 3611203800 ID=15.5, T=0.6, B=10 2

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK
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8. PLATE TOP ASSY

No. PARTS NAME CODE SPECIFICATIONS Q’TY REMARK

H01 PLATE TOP 3614539900 SECC 1.2T 1

H02 LABEL CAUTION 3613553830 PVC, SILK 1

H03 LABEL INSTALL 3613555700 ART+OPP, WATER VALVE STICKER 1
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6. CONTROL PART FUNCTION SPECIFICATION

1. SEQUENCE CHART
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2. Skill of each Sequence
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3-1. LOAD SENSING

1) Deciding the water level

Normal, White, Eco-White Course will be followed by this process.

Check the water level with dry laundry at the starting wash.

Check the water level by using motor output data during 20 sec, 65rpm.

2) Deciding Spin Starting Step.

Check after finishing washing step with wet laundry.

Checking by using motor output data during 20 sec, 65 rpm.

The Decided data is different depending on loading condition.

3-2. Balance Spin

1) Motor running during balance spin

Spreading the laundry : Rotating the same 45 rpm with left and right direction alternatively.

Unbalance checking point : first step, sheck the U.B at 95 rpm, 160 rpm second step, check the U.B

at 95 rpm 350 rpm.

Third step at 300 rpm. If the unbalance data is over the criterion

This process will be repeated.

After drain, check the unbalance data again. This is so-called balance spin step.

3) Property of balance spin

Conducting 20 times maximum.

If the washer can not pass balance spin step during 20 times, then water will be supplied.

If the washer can not pass 20 times of balance spin, UE error mode will be displayed on '18:88'

3. Main Function of PCB Program
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3-3. DOOR S/W

1) The working principle of Door S/W

Door Locking

Bimetal on (3 sec) --> solenoid (supply 20msec pulse 2 times)

Door Unlocking

Bimetal off --> solenoid(supply 20msec pulse, until lock)

After door locking all parts can work nomally.

After pressing power button, if the temperature of wash thermistor is over 55 or the water level is

over the safety level, the door will be locked.

The door will be unlocked immediately after all processes are finished.

The door can be opened during processing if there is no problem to unlock.

2) DOOR OPEN SYSTEM

If add the laundry during washing, press the door unlock button.

Door open sequence at abnormal condition.

3-4. Child Lock
Press the "Spin" and "Condensing Dry" button simultaneously during processing.

Under the Child Lock function, only power button is working.

During Child Lock function, CHL will be displayed on '18:88'

In order to unlock Child Lock mode, press "Spin" and "Condensing Dry" simultaneously.

3-5. The sequence of drain
If the checking time to reset point is below 1 min, the remaining drain time is 30 sec.

If the checking time to reset point is over 1 min, the remaining drain time is 2 min.

If the checking time to reset point is over 10 min, OE signal will be appeared on PCB.

If the temperature is over 50 , the water will be supplied to high water level, then the drain will

start.
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Start/Hold

Door unlock button,
2sec ON

DISPLAY
‘LOCK’ OFF

Door Open

Cold water
supply

DrainageWater level is less than
safety level?

Temperature is less
than 50 ?



36

5-1. Testing Mode
PCB and other electronic parts will be tested without water supply whether they are normal or not. 

1) Process

press power button --> press "SPIN" button 3 times with pressing "WASH" button --> 'L d' will be shown on LED -->

Whenever pressing "TEMP" button 1 time, below process will be occurred.

MICOM Ver. --> L  C (Lock Closed) --> run (count) ---> b1, b2, b3, b4, b5, b6, b7

-> F (Fan Motor)  -> H (Hot V/V) 

-> C (Cold V/V) -> P (prewashing V/V)  -> d ( dry V/V) -> bb (bubble) 

-> dr (drain motor) -> L  O(Lock S/W Open)

2) More details

1 When turn on 'LOCK' signal, all process is conducting normaly.

2 When working starts, the PCB displays all the sensor conditions.

3 In this case, BLDC Motor is not tested. In order to test it, select spin or rinse.

5-2. Continous testing mode

1) Process

after pressing "WASH", "RINSE", "SPIN" button simultaniously, press "POWER" button. 

ALL LED On --> SPIN button ---> ALL LED off

--> L  C (Lock Close) --->   r (Motor right)  --> L (Motor Left)

--> F ( Fan Motor)  ---> H (Hot V/V)  --> C (Cold V/V)  --> b (Pre whsh V/V) --> d ( dry V/V)  

--> bb (bubble) --> h1 (Wash heater)--> h2(Dry heater) --> dr (Drain motor On) 

-->L  O(Lock S/W Open)

2) More tails

1 LED test can be done with all LED On.

2 All sensor conditions will be shown on PCB during processing.

5. TEST MODE
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6-1. IE (Input Error) - Error in water supply

1) Conditions of Occurrence

In case the designated water level is not reached in 5 minutes during water supply or re-supply

2) All LEDs are turned off and 'IE' blinks in18:88 display.

3) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

4) Error display is cleared when turning off/ on power.

6-2. OE (Output Error) - Error in drainage

1) Conditions of Occurrence

In case water level does not reach reset point in 10 minutes after drainage starts

2) All LEDs are turned off and 'OE' blinks in 18:88 display.

3) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

4) Error display is cleared when turning off/ on power.

6-3. UE (Unbalance Error)

1) Conditions of Occurrence

In case main spin-drying is not reached within 20 cycles of balance spin-drying

In case balance spin-drying fails during interim spin-drying, UE occurs as the cycle moves to the next

process.

2) All LEDs are turned off and 'UE' blinks in 18:88 display.

3) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

4) Error mode is cleared by opening door and organizing the laundry in spin-dry chamber, closing door and

pressing start/ temporary stop button. Then, spin-drying begins again. 

6-1. Error Display
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6-4. LE (Lock Error) - Door opening error

1) Conditions of Occurrence

When intending to begin cycle by pressing start/ temporary stop button while door is opened

2) All LEDs are turned off and 'LE' blinks in 18:88 display.

3) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

4) Error display is cleared when turning off/ on power.

6-5. E1 - Water level detection error

1) Conditions of Occurrence

In case water level is below reset or overflow is detected in line test mode

2) Water supply motor is kept on until water level falls below reset.

3) All LEDs are turned off and 'E1' blinks in 18:88 display.

4) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

5) Error display is cleared when turning off/ on power.

6-6. E2 - Overflow error

1) Conditions of Occurrence

In case water level in water tank is above overflow level due to continuous operation of water supply 

valve

2) Water supply motor is kept on until water level falls below reset.

3) All LEDs are turned off and 'E2' blinks in 18:88 display.

4) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

5) Error display is cleared when turning off/ on power.
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6-7. E4 - Water leakage during washing

1) Conditions of Occurrence

In case water level falls below re-supply even after 15 times of re-supply prior to finishing of water

heating

2) All LEDs are turned off and 'E4' blinks in 18:88 display.

3) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

4) Error display is cleared when turning off/ on power. 

6-8. E9 - Abnormalities in water level sensor 

1) Conditions of Occurrence

In case water level frequency is of 15KHz or lower and 30KHz or higher during cycle due to

abnormalities in water level sensor, etc. 

2) All LEDs are turned off and 'E9' blinks in 18:88 display. 

3) Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

4) Error display is cleared when turning off/ on power.
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6-9. Motor-related Error

1) E5 (DC-Link High Voltage) Error

In case DC-link voltage to IPM increases to 450V or higher

Motor operation is stopped and 'E5' is shown in display window.

Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

Error display is cleared when turning off/ on power.

2) E6 (EMG) Error

In case current detected with EMG port is of 20A or higher

Motor operation is stopped and 'E6' is shown in display window.

Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

Error display is cleared when turning off/ on power. 

3) E7 (Direction) Error

In case signal of Hall IC is different from the predicted signal according to direction of rotation

Motor operation is stopped and 'E7' is shown in display window. 

Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

Error display is cleared when turning off/ on power. 

4) E8 (Initial Operation Fail) Error

In case input signal of Hall IC is abnormal due to problems in motor connection, etc. 

Motor operation is stopped and 'E8' is shown in display window. 

Error buzzer alarm is sounded for 10 seconds per every 10 minutes. 

Error display is cleared when turning off/ on power. 

6-10. Error in Temperature Sensor

1) H2 Error - Washing temperature sensor open/ short 

In case washing temperature sensor is defective or not connected

Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

Error display is cleared when turning off/ on power. 

2) H4 Error - Washing temperature sensor overheating

In case temperature detected by washing temperature sensor is 95 or higher

Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

Error display is cleared when turning off/ on power. 
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3) H5 Error - Water temperature error in wool/ delicate course

In case water temperature in wool/ delicate course is 45 or higher

Error buzzer alarm is sounded for 10 seconds per every 10 minutes.

Error display is cleared when turning off/ on power. 

4) H6 Error - Abnormality in washing heater

Within 15 minutes after heater operation begins; 

In case standard temperature is of 42 or lower: If temperature does not increase by 2 or more In

case standard temperature is higher than 42 : If temperature does not increase by1 or more

If temperature falls below standard temperature by 2 or more due to re-supply of water, etc.,

standard temperature is reset as the current temperature and error check time of15 minutes is reset. 

Error buzzer alarm is sounded for 10 seconds per every 10 minutes. 

Error display is cleared when turning off/ on power. 

5) H8 Error - Washing heater overheating

In case washing heater temperature increases by 5 or more within 30 seconds when there is no

water in tank, etc. 

Error buzzer alarm is sounded for 10 seconds per every 10 minutes. 

Error display is cleared when turning off/ on power. 
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7. ELECTRONIC FIELD PARTS LIST AND SPECIFICATION
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2. VALVE INLET

Rre-washing Water
Input Valve

Washing Water Input
Valve

Hot Water Input Valve

M4 4
: CABINET 4Bleach Input

Valve

Classification

Code

Color

Coil Resistance

Use

Appearance

Structure

3-hole Valve and Hot Water Valve

3-hole: 3615415070, 3615415050, Hot Water: 3615415700, 3615414800

Gray

4320 ~ 5280 

Supplying water for washing/ pre-washing and bleach

Water not
supplied

Water supply not
carried, only noise
is heard

Water supply not
carried out without
noise

Water tap not opened
Coil short

Excessive foreign
substances in SUS filter
Foreign substances in
valve 
Connector loosened
Coil short

Wiring short
Defect in water level
sensor
Defect in pressure hose
Defect in water supply
valve

Defect in water supply
valve assembly, etc.

Check for tap opening.
Check if resistance between water supply valve terminals is
within 4320~5280 .
Remove water supply hose and check for foreign substances in
filter. 
-

Visually check connector connection status.
Check if resistance between water supply valve terminals is
within 4320~5280 .
Wiring short -> Conduction test
Refer to water level sensor defect check method. 

Check for blocking of holes in pressure hose.
-

Floater restraint, loosening -> S/W not working
Check for leakage through the sides of water supply valve.

Continuous water
supply in power
'on' state

Continuous water
supply in power 'off'
state 

Water leakage
through sides

Others

Water is 
continuously

supplied
(inside tub)

PCB Error
Mode

"IE"
"IE"

"IE"

"IE"

"IE"
"IE"

"IE"
"E2"

"E2"
-

-

Symptoms of
Breakdown

Detailed
Symptoms Cause Diagnosis of Defect

Open water tap. 

Clean out foreign substances
from inside the filter.
Replace water supply
valve.
Administer re-insertion. 
Replace water supply
valve.

Replace water level
sensor. 
Replace defect parts. 
Replace water supply
valve.

Replace water supply
valve.

Solution
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Defect in
Water
Supply

Water supply not
carried out (IE)

Continuous water
supply (IE)

Immediate water
supply when power
is turned on

Water supply
continued when
power is turned off

• Defect in water supply valve 

• Defect in PCB • Water supply relay short

• Suspension of water supply

• Tap frozen

• Tap closed

• Hot & cold water hose switched for connection

• Low water pressure (0.2kgf/cm or less)

• Blocking of water supply valve filter by foreign substances

• Defect in cold & hot water valve

• Defect in connection of water supply terminal (not connected)

• Defect in pressure switch

• Defect in PCB

• Defect in water supply valve

• Leakage in air hose (air leakage from pressure switch hose)

• Air trip blocked, damaged

• Defect in pressure switch

• Defect in drainage valve: Continuous water supply

• Blocking by foreign substances in drainage bellows

• Defect in PCB

• Defect in water supply relay drive circuit

• Water supply relay open

• Water supply relay short
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Symptoms of
Breakdown

Water
supply not
carried out

Water
supply not
carried out

Continuous
water supply

Inspection Result

- Cold/ hot water hose switched
-Large amount of rust, sand and

dust, etc. 

-5.3kW or higher

-Connector loosened/ not
inserted

-Electric wire short
-Sound and defect in water

supply due to foreign
substances in bellows

-E9

Electric wire easily loosened
when tugged
PCB water supply circuit open,
damaged (water supply relay
operation not carried out)

PCB water supply circuit or
relay short (continuous
conduction to valve)

Water supply bellows 
blocked/ deformed

-Not closed due to foreign
substances inside drainage
housing

-Wire caught by foreign
substances outside drive
motor

-Forced restoration not possible

Problem Identified

-Defect in cold/ hot water
hose assembly

-Defect in cleaning of water
supply filter (blocked)

-Coil short

-Connection defect

-Electric wire short
-Structural defect in water

supply valve

-Loosening of pressure S/W
terminal or electric wire
short

-Defect in pressure S/W

Pin connector housing not
inserted
Defect in water supply circuit

Water supply relay short

Defect in water supply valve

-Foreign substances in valve
housing

-Foreign substances
-Defect in drive motor

restoration

Repair Method

-Assemble cold/ hot
water hose correctly. 

-Clean water supply filter. 

-Replace water supply
valve. 

-Try reconnection or
remove elements of
connection defect. 

-Try reconnection or
remove elements of
connection defect.

-Replace water supply
valve. 

-Connect terminal of
pressure S/W.

-Connect terminal of
PCB.

-Replace pressure S/W.

Completely insert
connector housing.
Replace PCB. 

Replace PCB.

Replace water supply
valve. 

-Remove foreign
substances.

-Remove foreign
substance.

-Replace drive motor. 

Inspection
Spot

Water 
supply valve

Pressure
Switch

PCB

PCB

Water
supply valve

Drainage
drive motor

(valve
housing)

Inspection Method

1) Suspension of water supply 
2) Water tap locked
3) Cold-hot water hose incorrectly

connected
4) If no defect is found, dismantle water

supply hose and check water supply
valve filter. 

1) Measure coil resistance in water
supply valve. 

2) Remove top cover and visually
check for separation of water supply
valve terminal connector and wiring
short/ connection status. 

3) In case water valve operation sound
is heard, but water supply is not
carried out, check for blocking of
water supply valve or restraint on
plunger.   

1) Check for ‘E9’ in display window.

1. Check PCB pin connector insertion
status. 

2. Power is supplied to water supply
valve terminal, but water supply is
not administered. 

1. Immediate supply when power is
turned on

1. Check if water supply is continuously
carried out even if power is not on. 

1. Check for normal operation of water
supply valve/ water supply status.

2. Check if water is drained through
drainage hose. 

3. Check for foreign substances inside
valve housing. 

4. Check for foreign substances in drive
motor wire. 

5. Forcefully restore SUS wire. 
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3. Water Level Sensor

1) Spec. of Water Level Sensor

(kHz)

HEATER SAFETY

24.55

STEAM

24.736

RESET

25.2

LOW

23.2

MID

23.75

RINSE

23.18

ADD WATER

22.96

OVERFLOW

22.6

Symptoms Detailed Symptoms Cause Diagnosis Solution PCB Error 

Mode

2) Breakdown Analysis

O/F: Forced drainage is
necessary as water
level is high. When
this level is reached,
water supply must be
stopped and drainage
must be forcefully
administered. 

RESET : 

1. Spin-drying begins
30sec after drainage
level reset is reached.

2. Heater operation level

Low: Small load of laundry, therefore considered to be
water level of 'low' 

Medium: Large load of laundry

Medium High: Water level for rinsing

Safety: Door open possible
Door opened only when water level is below
safety level

Continuous
water
supply 

"E9" 

Water valve normal 

Occurrence in water level
sensor 
30kHz or higher 

Defect in pressure sensor
hose

Blocking of pressure sensor 
hose

Connector loosened

Wiring short

Check for holes.

Visual checking

Visually check connector
connection status.

Wiring short -> 
conduction test 

Replace hose. 

Remove foreign substances.

Administer re-insertion. 

"E2"

"E2"

"E9"

"E9"
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1) Specificafion

4. POWER CORD

Classification Rated Cord Thickness Color Code Type Length Remarks

DEC 250V/15A 1.5sq Gray 3611339340 LP-31 SJT 2.3m -

DEC 125V/13A 1.5sq Gray 3611340410 UL.SJT 2.3m -

DEC 250V/16A 1.5sq Gray 3611339930 EU-2P 2.3m -

DEC 125V/15A 2.0sq Gray 3611339810 BSMI 2.3m -

2) Assembly
4 embossed parts in cabinet

-> To prevent loosening after assembly
-> SS: 2 special screws
-> LG: Forced indentation

. CONNECTOR
-> #1806 Housing 3P Used: Using both ends only and not the hole in the middle (materials highly

resistant to flame)
-> To prevent fire caused by high current

[Before] [After]
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5. DOOR LOCK SWITCH

1) DOOR LOCK S/W 
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4) Diagnosis of Defect

Symptoms Detailed Symptoms Cause Diagnosis of Defect Solution 
Error 
Mode

Ticking
noise

LE'

Door does
not open. 

Tick' during initial
operation and 'tick-tick'
during temoprary
suspension: 'DF' type
only

Continuous occurrence
of 'tick' noise
and 'LE': 'DF' type only

1. 'LE' occurrence
without 'tick' noise in
'DF' type

Power failure, forced
power off during
operation

No power failure and
power on

Others

Normal noise

Connector loosened

Terminal loosened from
connector

Door not completed
closed

Abnormality in hook of
door

Defect in catch CAM
operation

Connector loosened

Terminal loosened from
connector

Breaking of solenoid coil

Water in drum

Inside the drum hot

Insert connector. 

Insert connector.
S/W 4 or 5 terminal

Completely close
door. 

Replace door AS.

Replace door S/W.

Insert connector. 

Insert terminal. S/W
2 or 3 terminal

Replace door S/W.

Door opens after
drainage. 

–

"LE"

"LE"

"LE"

"LE"

"LE"

"LE"

"LE"

"LE"

–

Normal sound generated during solenoid operation when
'sliding CAM' is locked/ unlocked to close or open door. 

PCB MICOM' cannot open door in case of power failure or forced power S/W off during operation.
Door can be opened in the max. of 5min.

Prevention of door opening to prevent burn caused by hot laundry after
drying

Door does not open normally in case of loosening of connector/ terminal and breaking of solenoid
coil during operation. Administer measures after test according to the following method. 

Visually checking connector connection
status 

Referring to door lock S/W dismantling
and checking methods below

-

-

Occurrence of continuous 'tick' noise
unlike normal sound

Visually checking connector connection
status

Referring to door lock S/W dismantling
and checking methods below

Referring to picture below

Checking if water level is higher than
safety level
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1) Spec of Heater of Washing Machine

Classification Parts name
A DUCT COVER

B FAN MOTOR

C HEATER DRY

D DUCT B LOWER

E VALVE INLET(DRY)

F THERMOSTAT

G THERMISTOR

H DUCT B UPPER

I FAN AS

J FUSE TEMPERATURE

E

C

D

B

A

I J F H

G

1. Heater
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2) Dry Function Diagram

3) Temp- Time Graph During Dry Cycle

While rotating DRUM, DRY HEATER applice heat to air and FAN blows it into DRUM evaporating water in the laundry.

• Evaporated water is sucked into CONDENSING DUCT, and condensed in DUCT contacting WATER SUPPLY (condensed water

is extracted through DRAIN HOUSING).

• Dry function is performed by continuous repetition of evaporating and condensing circulation as above.

DRY DUCT

T : Thermistor

(CONTROL
HEATER’S
TEMPERATURE )

HEATER

FAN MOTOR

CONDENSING
DUCT

DRUM

DRAIN
HOUSING

T

WATER SUPPLY

INSIDE TEMPERATURE
OF DRUM

TIME

DRYING PROCESS

ZONE
TEMP.

PRE HEATING
ZONE
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4) Dry Course

In order to check the drying temperature during process going on : --> press the "DRY" button, the display shows as below.

UPPER LED:
Temperature for DRY

The current temperature is 98

LOWER LED:
Temperature for WASH

REMAIN TIME

COURSE DRY COURSE

LOW TEMP.
Heater control temperature is  60°C On/70°C Off

Drying Time is 110min according to Load Sensing Data

IRON
Heater control temperature is 95°C On/105°C Off, with good condition for ironing

Drying Time is 60min according to Load Sensing Data

Cupboard Heater control temperature is 95°C On/105°C Off, drying time is 150 min

STRONG Heater control temperature is 95°C On/105°C Off, drying time is 200 min

SELECTING TIME
Heater control temperature is 95°C On/105°C Off, customer can select the drying time 

out of 1:00, 1:30, 2:00
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5) TROUBLE SHOOTING OF DRY SYSTEM

✦ HEATER DRY  

Function : heating the air during dry

• FAILURE MODE : *  "H7" - The air cannot be heated to 10°C during 2 min.

• CHECKING METHOD : * Check the resistance of heater coil and replace with new one.

✦ Thermistor

Function : sensing the air temperature.

• FAILURE MODE : * The air cannot be heated even though water is supplied.

* "H1" - shot or cut-off

*  "H3" - air temp. is reached over 150°C

• CHECKING METHOD :  * Check the resistance of thermistor, replace with new one.

✦ FUSE TEMPERATURE

function : protecting from the fire hazard or overheating, if the temp., rises over 128°C, power supply will be cut-off.

• Pictures

• FAILURE MODE :  Dry is not performed.

• CHECKING METHOD : Check if fuse is short, and replace with new one.

FIXED BY
WASHER
+SCREW
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✦ SWITCH THERMOSTAT(BIMETAL)

function : control the duct temperature, if the temp reached over 150°C, all power supply will be cut. and if the temp go down

120°C the power will be ON.

protecting overheating by cutting off heater power supply if the temperature rises over 150°C, and reoperating heater

by connecting heater power supply if the temperature falls under 120°C.

• OPERATING TEMPERATURE • PICTURE

✦ UNIT FAN MOTOR

function : circulating the inside air during dry process.

• SPEC • PICTURE

• FAILURE MODE : * E3 shown : FAN MOTOR cannot work.

• CHECKING METHOD : Check the FAN MOTOR is short, and replace with new one.

OPEN TEMPERATURE(OFF) 150°C ± 5°C

CLOSE TEMPERATURE(ON) 120°C ± 5°C

ITEMS SPEC

RATING VOLTAGE 24V

RPM
MOTOR 3700 ± 10%

DUCT FAN AS 1900 ± 10%

ROTAING DIRECTION CW
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6) LACK OF DRY PERFORMANCE

• Situation : after drying, the clothes still get wet.

cause) ☞ The laurdry amount is more than the recommendation capacity 7.0kg.

☞ Condensing cold water is not supplied.

☞ Clogging Bellows Duct results in poor air circulation.

checking method)

• Situation after drying, the clothes was soaked and hot.

cause) ☞ The dry is done from bad spin performance because of unbalance.

☞ no spin was done before the dry had started.

• Situation : PCB shows "H1" or "H3". 

cause) ☞ Thermistor is broken.

☞ Thermistor is short or cut-off.

countermeasures) ☞ replace the Thermistor.

part name checking point checking results jurge repair method

BELLOWS
DUCT

VALVE INLET
+Condensing

HOSE

clogging
bellows duct

no water supply 
from inlet valve

heater was
overheated
owing to poor air
circulation

VALVE INLET
connector slipped
out

VALVE INLET
broken

ill-connection of
condensing hose to
duct pipe

clean the bellow
duct

connect normally

replace valve inlet

connect normally

BELLOW
DUCT

VALVE INLET CONDENSING
HOSE
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• Situation : PCB shows "H7". 

cause) ☛ Dry heater is cut-off.

☛ Fuse temp. is cut-off.

repaire method) ☛ replace the Dry heater.

☛ replace the Fuse temp.

checking point part name checking results repaire method

HEATER

SENSOR TEMP.

FUSE TEMP.

dry Heater is short or cut-off.

Thermistor is short or cut-off.

FUSE TEMPERATURE is cut-off.

replace the 
dry Heater.

replace the
Thermistor.

replace the
FUSE
TEMPERATURE.

THERMISTOR
HEATER DRY

FUSE
TEMPERATURE
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• situation : PCB shows "E3".

cause) ☞ FAN MOTOR can not work.

countermeasures) ☞ Replace the Fan Motor.

part name checking results repair method disassemble process of Fan Motor

FAN MOTOR fan motor failure replace 
fan motor

1Disassemble Duct Cover As from Duct B As
(Screw 4EA)

2Disassemble FAN AS From Duct Cover As
(Fixed by 8mm NUT)

3Disassemble the FAN MOTOR(SCREW 3EA)

parts Control time

MOTOR 15 sec On, 5sec Off

DRAIN MOTOR Continous working

FAN MOTOR Continous working

DRY HEATER 95°C On, 105°C Off

INLET VALVE 30sec On, 5sec Off

Remarks) control times of each parts during dry process

DUCT COVER AS

Fixed By 8mm NUT
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Washing Heater Temp. Sensor Table
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Day Heater Temp. Sensor Table
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1) Spec of Heater of Washing Machine

Temp. Fuse of Washing Heater (184°C CUT OFF TYPE) 
: Located inside heater to prevent fire, etc. caused by heating without water due to breakdown of water 
level sensor, etc.

: Cut-off in app. 1min in case of overheating, heater temp. of app. 270°C
: Washing heater must be used under water.

Wash Heater Day Heater

Washing
Temp. Sensor

Drying Temp.
Sensor

Dry Heater

Wash Heater

7. HEATER
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Heater Replacement 

2) Breakdown Diagnosis

Breakdown
Cause Diagnosis Solution

PCB
Symptoms Error Mode

Washing
water
not heated
(common for
drum)

Overheating of
washing water

Wiring short

Washing heater or
temp. fuse short

Connector/ terminal
loosening

Defect in washing
heater temp. sensor

Defect in washing
heater temp. sensor

Connect the cut-off part. 

Replace washing
heater.

Insert terminal.

Replace temp. sensor.

Replace temp. sensor.

"H6"

"H6"

"H6"

"H2"

"H2" or "H4"

Check for short

Check for short: Normal if 23.3~25.7ohm between both
terminals of washing heater

Check for loosening: Common for drum

Measuring resistance between both terminals of sensor: 

Measuring resistance between both terminals of sensor: 

* How to Replace Washing Heater and Temp. Sensor

1. Dismantling Connector        2. Loosening Earth and Heater Nuts

3. Replacing Heater and Temp. Sensor

4. Administer assembly in reverse order and make sure to fasten heater nuts first before the earth nuts.
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1) Structure of BLDC Motor

7. HEATER

2) Power Transmission System of BLDC Motor
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3) Specification

Classification Item BLDC : DD Motor

1. General

2. Performance

3. Structure

Rated Voltage 

Insulating Structure 

External Appearance 

No. of Poles 

Consumption Power  

RPM 

Output
Characteristics 

Stator 
Resistance 

Rotor 

Hall IC 

Vm = 310 [Vdc], Hall IC Voltage 5 [Vdc] 

Type B, insulator method 

Shaft connection and stator connection
structure, Air-gap : 1mm 

24 poles, Core: 36 slots, Layer: [30mm] 

390[W]±10[%], during washing 
(picked value) 

During Washing: 45RPM, 
During Spin-drying:1300RPM 

Torque: 300Kgf.cm (washing: 45rpm) 
Current: 1.5A (washing: 45rpm), 

2.5A (spin-drying: 800rpm) 
AC Input Terminal - Washing: 250Wo, 
Spin-drying: 380Wo 

ø265x30H 

U(blue) - V(purple) : 13.8Ω[at 75°C] 
V(purple) - W(pink) : 13.8Ω[at 75°C] 
W(pink) - U(blue) : 13.8Ω[at 75°C] 
cf) Motor resistance at ambient temp. of 

0 ~ 35°C 
7.04 ~ 8.1Ω

Magnet : 24 segments, bracket, serration 

2-sensor Control Type, Top Central Angle:
7.5 degrees 
Signal Error Angle (phase difference): 
90±5 degrees (based on electric angle) 
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8. WIRING DIAGRAM
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9. TROUBLE SHOOTING REGARDING DRAIN

1) Structure of Dran Parts by TUB

2) Checking Methods
• Situation : * "OE" is shown on PCB.

* Not finishing drain during 10 min.
* The water level can not reach to RESET POINT during 10 min of drain.

Checking Methods

* Check the hose drain O condition; twisted or frozen.

* Check the hose drain O condition, blocked.

* DRAIN MOTOR is broken.

Replacing methods

* replace HOSE DRAIN O

* clean the inside of Filter.

* replace DRAIN MOTOR
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10. INSTALLATION GUIDE

1) Related Parts and Configuration

PARTS NAME

FIXTURE UP/DOWN AS

UNIT SERVICE WRENCH

LEG ADJUST AS

REMARKS

FIXTURE UP AS

(3612008200)

: L= 109mm

FIXTURE DOWN AS

(3612008300)

: L=143mm

Remove Fixture

UP/DOWN AS

Adjust Leg

FIGURES

2) INSTALLATION PROCESS

1Remove the FIXTURE UP/DOWN AS

2Insert CAP HOLDER(4EA) after removing FIXTURE UP/DOWN AS.

Removal Method Remarks

☞ Disassemble the FIXTURE UP/DOWN AS by

turning CCW direction.

☞ Please keep FIXTURE UP/DOWN AS for later use.

☞ When fixing FIXTURE UP/DOWN AS, turn it CW

direction.

CAP HOLDER
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3Please install the DRUM WASHING MACHINE properly on even and hard floor as below.

4Adjust the level of washer using LEG ADJUSTAS.

Adjusting Method Remarks

☞ If turned CW, the LEG ADJUST AS moves the

washer upward.

☞ If turned CCW, the LEG ADJUST AS moves the

washer downward.

5After adjusting level, fix SPECIAL BOLT.

Adjusting Method Remarks

✰ Please fix the SPECIAL BOLT by rotating it CCW

in order to prevent washer vibration.
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11. ATTENTION POINT WITH SERVICING

No Item Part Name Checking Point

1 Replacing Thermistor Thermistor Dry Keep the Packing from seperating (Hold Packing when replacing)

Dry Keep the Packing from folding

2 Replacing Duct B As DUCT B AS & Check the sealing between Duct Pipe & Duct B AS 

& Duct Pipe DUCT PIPE

3 Replacing & Inlet Valve Use only screw M4*8 for fixing Inlet Valve

Repairing Inlet Valve

4 Replacing Hose Drain Hose Drain Keep the sealing condition of Tub O tightly

5 Replacing HOSE HOSE A,B,C Check the assembling order between INLET BOX & Hose A,C : 

A,B,C Pre Wash-Cold

6 Replacing Heater Wash Unfastening the nut for fixing earth first then unfasten 

Heater Wash the nut for fixing heater

At assembling the heater dry, check if the assembling condition between

fixture heater is tight.(little gap on left & right)

At fastening the nut for fixing the heater wash, keep the protrusion length

of bolt to 10~12mm.

(if under 10mm, water can leak, and if over 12mm, fixture heater can

deform)          

7 Replacing Thermistor Wash Unfasten the Nut for fixing heater, replace the thermistor, and 

“Thermistor Wash” fasten the nut for fixing heater

8 Assembling Hinge Door At fastening screw for fixing Door AS, be careful so that scratching at

“Hinge Door” the related parts does not happen

: If the scratching happens, it is possible to be claimed about 

appearance damage

9 (Dis)assembling Door As Be careful about the up/down direction of Door Glass : Keep the 

“Door AS” indication point of the part code downward.

10 (Dis)assembling MOTOR AS To avoid the injury on the hand, grip the rim of the rotor

“Motor AS” At initiating the assembling operation of the stator, grip the 

stator and fasten the screw; at unfastening the screw, grip the  stator so

that it does not fall.

11 Damper AS Damper AS Fixed 4 Dampers with spring when assemble.
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