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ITEM SYMBOL MIN. MAX. UNIT NOTE

Storage temperature 39page : 14.2Storage EF

Operating temperature TOPR 0 50 G (1)

Panel surface temperature Tsur 0 65 G (2)

Shock(Non-operating) Snop
+�x,y - 40

G (3)
+� z 30

Vibration(Non-operating) Vnop - 1.5 G (4)
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(VDD = 12V)

ITEM SYMBOL MIN. MAX. UNIT NOTE

Power Supply Voltage/ Display VDD VDD-1 VDD+1 V (1)
�Ë(�J�U eÜÌÍ <9î53
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LMD Field
BM-5A 2°
BM-7 2°/ 1°

PR-650 1°
XR-3 1°

6.3 we ö÷
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6.4 HI JK

HJKL Note (4)" MNOP QRST UVWX.
UVYZ :BM-5A, BM-7(Topcon�), EZ-Contrast(Eldim�) PR650(Photo Research�)

Ta= 25±2�, VDD=12.0V, fV=60[, fDCLK=148.5\, Dim=100%
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NOTE (1)
_`a(Viewing angle)" V" : C/Rb 10b$cd _a" ef

6  O ’clock
d irec tion

N orm al L ine

θ L

θ R

φ Hφ L 12   O ’c lock
d irec tion

θR = 90 o

θ L  = 90 o

φ =  0 o, 

x

x’y ’

y

θ =  0 o

φ H =  90  o  

φ L=  90 o

NOTE (2)
UVfg : hi$ UVfgd 9	 jOP WX.

1 kZZ(C/R : Contrast ratio)
: UVfg lm(Point Q)ST White $n(GMAX)o Black $n(GMIN)" ZP V".

C/R =

C White pq" V" (YL) :
UVfg lm(Point Q)" white pq(YL) r UVW s.

P Brightness Uniformity(Buni) :
UV tu : Fully White
UVtu$" 9	" pqr UV, vwo xb V"WX.

where, Bmax = Maximum brightness
Bmin = Minimum brightness

ääääúúúú����55553333 WHITE ����ûûûû üüüüÍÍÍÍ
ääääúúúú����55553333 BLACK ����ûûûû üüüüÍÍÍÍ

B B
B

max min 

max

− × 100
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NOTE (3)
yz_{(Response time)" V"

: tub |}| ~ �o �v~ �S ���b 10%o 90%�bP �t�d _{" �.

NOTE (4)
$�ST 30� Mg � V�ST ��b�r �� 30� �S UV.
��F�: �f �q : 25�±2�
QR, ��(���� ����), ���
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7.1 TFT LCD ��
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(a) Black °± (b) White °±

(c) Mosaic °± (d) Max °± (H�stripe)
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(4) 
�ö÷ J��� we1 *QOQT+ -QK, ô�
AªKOU

Note : Control Signal : High(+12V) -->Low(Ground)
All Signal lines to panel except for power 12V : Ground
The rising time of supplied voltage is controlled to 0.47ms by R and C value.

(5) w�t�ML< ya�6z% _��&� �:&� éE �û×


7.2 Operation temperature range at specific component

Part Spec
Ambient Operating

Temperature
Junction Operating

Temperature

Timing Controller Caraway 0G ~ 70G 0G ~ 125G

0.9 VDD

0.1 VDD

Rising Time

GND

5V

A

1²

1²

47³

47³

2SK1339

2SK1059

1³

0.01²

VDD

INPUT
POWER(5V)

12V

CONTROL
SIGNAL
(High to

Low)

:<jN �a;MN

R
C

D��

��27�

&�?���D���
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7.3 LED Driver
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8.2 Back Light
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The back light contains 88 LEDs.
The characteristics of LEDs are shown in the following tables.

Item Symbol Min. Typ. Max. Unit Note

Operating Life Time Hr 30,000 - - Hour (1)

Operating
Current

Continuous Iop - �A� 260 mA

Operating
Voltage

Continuous Vop �DA - 290 V
44LEDs

/@140mA@Ta 25�

Range of Voltage �Vf - - 11.5 V @140mA(/String)

Note (1) It is defined as the time to take until the brightness reduces to 50% of its original

value at each Srting, Iop=.140.0mArms

[Definition of Operating Voltage : At each Strings, Iop = 140.0 mArms (typ.)]
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� §�p §*
NTr �A §�p §*
NTr

�� 	Ëñ�ò� Ërr ?�pP PQ+T)R � �D 	�ñ�ò� �i,T ?�pP PQ+T)R �

�� 	Ëñ�òv Ërr ?�pP PQ+T)R Å �� 	�ñ�òv �i,T ?�pP PQ+T)R Å

�� 	Ëñ�ò� Ërr ?�pP PQ+T)R � �ª 	�ñAò� �i,T ?�pP PQ+T)R �

�� 	Ëñ�òv Ërr ?�pP PQ+T)R Å �� 	�ñAòv �i,T ?�pP PQ+T)R Å

�A 	Ëñ�ò� Ërr ?�pP PQ+T)R � �� §�p §*
NTr

�D 	Ëñ�òv Ërr ?�pP PQ+T)R Å A� P�(-Ph? ~�h Ph?

�� §�p §*
NTr A� P�(-Pp� ~�h Pp�

�ª 	Ëh?�� Ërr ?�pP PQ+T)R � A� ËL-Q
T� (� P�( NO, 
TRs

�� 	Ëh?�v Ërr ?�pP PQ+T)R Å A� z~�( z®P 	�?��P�

�� §�p §*
NTr AA ËL-Q
T� (� P�( NO, 
TRs

�� 	Ëñ�ò� Ërr ?�pP PQ+T)R � AD ËL-Q
T� (� P�( NO, 
TRs

�� 	Ëñ�òv Ërr ?�pP PQ+T)R Å A� ËL-Q
TA (� P�( NO, 
TRs

�� 	ËñAò� Ërr ?�pP PQ+T)R � Aª ËL-Q
TD (� P�( NO, 
TRs

�� 	ËñAòv Ërr ?�pP PQ+T)R Å A� ËL-Q
T� (� P�( NO, 
TRs

�A §�p §*
NTr A� ËL-Q
Tª (� P�( NO, 
TRs

�D 	�ñ�ò� �i,T ?�pP PQ+T)R � D� ËL-Q
T� (� P�( NO, 
TRs

D� ËL-Q
T� (� P�( NO, 
TRs

�
�
� �A vQT h
TT,S-
* � �A\?(�Pt��h�(z JðP(U
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NOTE
(1) Gray V" :

Rn : ÊË# Gray, Gn : Ì# Gray, Bn : ÍÎ# Gray (n=Gray level)
(2) ÆÇÈ¹ : 0=Low level voltage, 1=High level voltage

COLOR DISPLAY

DATA SIGNAL GRAY

SCALE

LEVEL
RED GREEN BLUE

R0 R1 R2 R3 R4 R5 R6 R7 G0 G1 G2 G3 G4 G5 G6 G7 B0 B1 B2 B3 B4 B5 B6 B7

BASIC

COLOR

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

BLUE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 -

GREEN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 -

CYAN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

RED 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

MAGENTA 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 -

YELLOW 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 -

WHITE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

GRAY

SCALE

OF RED

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R0

DARK

V

W

LIGHT

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R1

0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R2

: : : : : : : : : : : : : : : : : : : : : : : : R3~

R252: : : : : : : : : : : : : : : : : : : : : : : :

1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R253

0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R254

RED 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R255

GRAY

SCALE

OF

GREEN

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G0

DARK

V

W

LIGHT

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G1

0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G2

: : : : : : : : : : : : : : : : : : : : : : : : G3~

G252: : : : : : : : : : : : : : : : : : : : : : : :

0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G253

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G254

GREEN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G255

GRAY

SCALE

OF

BLUE

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B0

DARK

V

W

LIGHT

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 B1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 B2

: : : : : : : : : : : : : : : : : : : : : : : : B3~

B252: : : : : : : : : : : : : : : : : : : : : : : :

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 B253

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 B254

BLUE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 B255
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SIGNAL ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE

Clock

Frequency

1/TC � 148.5 � MHz -

Hsync Fh � 67.5 � KHz -

Vsync Fv � 60 � Hz -

Vertical Active
Disply Term

Display Period TVD � 1080 � lines -

Vertical Total TV � 1125 � lines -

Horizontal Active
Display Term

Display Period THD � 1920 � clocks -

Horizontal
Total

TH � 2200 � clocks -

. � �"E p� 
TRs K
r,` eÜ&01 B�OsTSy ��OsTS�þ% *"�2�

��!� eÜ5 �ë. /� é0
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DATA
SIGNALS

DE

TVD

TV

TH

DCLK

TC

DE

THD

TVB

0.5 VCC

��������!!!!

��������!!!! ��������				
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DE

DISPLAY
DATA

DCLK

0.5 VCC

0.5 VCC
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Item Test condition Quantity
Temperature
Step Stress

0 � 50�,439Cycle determination 4EA

HTOL 50�, 1000hr (500hr determination) 8EA

LTOL 0�, 1000hr (500hr determination) 4EA

HTS 70�, 1000hr (500hr determination) 4EA

LTS -30�,1000hr (500hr determination) 4EA

THB 40� / 95%RH,1000hr (500hr determination) 4EA

WHTS 60� / 75%RH, 1000hr (500hr determination) 4EA

T/C -20 � ~ 60 �, 200cycle (100cycle determination) 4EA

ESD
(non-operation)

�10 kV,200�/100 �,9Point,3times/Point 3EA

ESD(operation)

Samsung condition :
contact : �8 kV ,150�/330�,100Point,1 time/Point

non-contact : �15 kV,150�/330�,100Point,1 time/Point
contact : �8 kV ,200�/100�,100Point,1 time/Point

non-contact : �15 kV,200�/100�,100Point,1 time/Point

3EA

POWER
ON/OFF

30sec (on) / 30sec(off) : 12,000 times 4EA

Vibration 10~300Hz/1.5G/10minSR, XYZ, 30min/axis 3EA

Shock SEC condition :11msec, ±XY/axis 40G &±Z 1time/axis 30G 3EA

PALLET Vibration 1.05 Grms, 2~200Hz, Random, Z axis 1Hr 1PALLET

PALLET Drop 20cm, Bottom, Front, Rear 1times 1PALLET

v?~ 9&:� ´ Ý ²8 ;�5 Ç&� �<�JP
TsU PL,S	` =¹:

>Ê� � ��B* �D�§8?J�o4 t
O)QS v(� �� . +*)s v(� ä�1 ��o4 =@U

>Ê� � �
DB* P
Ts8? D�~	�J���§*)sU ä�
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ITEM Specification Remark

LCD Packing
22ea / Box

(Packing-Pallet Box)
1. 220 Kg / LCD (22ea)
2. 28 Kg / Packing-Pallet Box Material : Paper

Desiccant
(Drier)

6EA/LCD 10g/EA, Cobalt�dichloride�free

Pallet-Plastic 1Box / Pallet
(W1270,L1150,H125,BLUE)

7.8 Kg / Pallet

Packing Direction Vertical

Pallet size H x V x height 1254mm(H) x 1127mm(V) x 660mm(height)

Pallet weight 257.12kg
Pallet (7.8kg) + Module (220kg) +
Packing-Pallet Box (28kg) + Desiccant(0.06kgx22=1.32kg)

12.2 Packing Specification

12. PACKING
12.1 Packing flow

������

LJ69-03698A
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13. MARKING & OTHERS
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14. General Precautions

14.1 Handling

(a) When the module is assembled, It should be attached to the system firmly
using every mounting holes. Be careful not to twist and bend the modules.

(b) Refrain from strong mechanical shock and / or any force to the module. In
addition to damage, this may cause improper operation or damage to the module
and CCFT back-light.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press
or scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long
time, Staining and discoloration may occur.

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane.
Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl
acid or Methyl chloride. It might permanent damage to the polarizer due to
chemical reaction.

(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth . In case of contact with hands, legs or clothes, it must
be washed away thoroughly with soap.

(h) Protect the module from static , it may cause damage to the CMOS Gate Array IC.

(i) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

(j) Do not disassemble the module.

(k) Do not pull or fold the lamp wire.

(l) Do not adjust the variable resistor which is located on the module.

(m) Protection film for polarizer on the module shall be slowly peeled off just before
use so that the electrostatic charge can be minimized.

(n) Pins of I/F connector shall not be touched directly with bare hands.
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14.2 Storage

ITEM Unit Min. Max.

Storage Temperature (Ö) 5 40

Storage Humidity (%rH) 35 75

Storage life 12 months

Storage Condition

- The storage room should provide good ventilation and temperature control.
- Products should not be placed on the floor, but on the Pallet away from

a wall.
- Prevent products from direct sunlight, moisture nor water; Be cautious of

a build up of condensation.
- Avoid other hazardous environment while storing goods.
- If products delivered or kept in conditions of over the storage period of 3

months, the recommended temperature or humidity range,
we recommend you leave them at a temperature of 20Ö and a humidity
of 50% for 24 hours.

14.3 Operation

(a) Do not connect,disconnect the module in the "Power On" condition.

(b) Power supply should always be turned on/off by the item 6.3
"Power on/off sequence"

(c) Module has high frequency circuits. Sufficient suppression to the
electromagnetic interference shall be done by system manufacturers. Grounding
and shielding methods may be important to minimize the interference.

(d) The cable between the back-light connector and its Balance board power supply shall
be a minimized length and be connected directly . The longer cable between
the back-light and the Balance board may cause lower luminance of lamp(CCFT) and
may require higher startup voltage(Vs).

14.4 Others

(a) Ultra-violet ray filter is necessary for outdoor operation.

(b) Avoid condensation of water. It may result in improper operation or disconnection
of electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on) Otherwise the module may be damaged.

(d) If the module displays the same pattern continuously for a long period of time,it
can be the situation when the image "Sticks" to the screen.
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(e) This module has its circuitry PCB's on the rear side and should be handled
carefully in order not to be stressed.
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