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1. GENERAL DESCRIPTION 
1.1 OVERVIEW 

V400HJ 2-LE2 i s  a 40”  TFT Li q u i d  Cry s tal  Di s p l ay  m od u l e  w i th  LED B ac k l i gh t u n i t an d  2c h -LVDS i n te rf ac e . Th i s  
m od u l e  s u p p orts  1920 x  108 0 Fu l l  HDTV f orm at an d  c an  d i s p l ay  16.7M  c ol ors  (8 -bi t). Th e  c on v e rte r m od u l e  f or 
bac k l i gh t i s  bu i l t-i n . 

1.2  F EA T U RES   
� Hi gh  bri gh tn e s s  (450 n i ts ) 
� Hi gh  c on tras t rati o (5000:1) 
� Fas t re s p on s e  ti m e  (Gray  to gray  av e rage  9.0 m s ) 
� Hi gh  c ol or s atu rati on  (N TSC 72% ) 
� Fu l l  HDTV (1920 x  108 0 p i x e l s ) re s ol u ti on ,  tru e  HDTV f orm at 
� DE (Data En abl e ) on l y  m od e  
� LVDS (Low  Vol tage  Di f f e re n ti al  Si gn al i n g) i n te rf ac e  
� Op ti m i z e d  re s p on s e  ti m e  f or 60 Hz  f ram e  rate  
� U l tra w i d e  v i e w i n g an gl e  : Su p e r M VA te c h n ol ogy  
� RoHS c om p l i an c e  

1.3  A P P L IC A T ION  
� Stan d ard  Li v i n g Room  TVs  
� Pu bl i c  Di s p l ay  Ap p l i c ati on  
� Hom e  Th e ate r Ap p l i c ati on  
� M FM  Ap p l i c ati on   

1.4  G EN ERA L  S P EC IF IC A T ION S  

Ite m  Sp e c i f i c ati on  U n i t N ote  
Ac ti v e  Are a 8 8 5.6 (H) x  498 .15 (V)  (40”  d i agon al ) m m  
B e z e l  Op e n i n g Are a 8 91.7 (H) x  504.8  (V) m m  

(1) 

Dri v e r El e m e n t a-Si  TFT ac ti v e  m atri x  - - 
Pi x e l  N u m be r 1920 x  R.G.B . x  108 0 p i x e l  - 
Pi x e l  Pi tc h (Su b Pi x e l ) 0.15375 (H) x  0.46125 (V) m m  - 
Pi x e l  Arran ge m e n t RGB  Ve rti c al  Stri p e  - - 
Di s p l ay  Col ors  16.7M  c ol or - 
Di s p l ay  Op e rati on  M od e  Tran s m i s s i v e  m od e  /  N orm al l y  bl ac k  - - 
Su rf ac e  Tre atm e n t An ti -Gl are  Coati n g (Haz e  11% ) - (2) 
Note (1 )  P l ea s e r ef er  to th e a tta c h ed  d r a w i n g s  i n  c h a p ter  9  f or  m or e i n f or m a ti on  a b ou t th e f r on t a n d  b a c k  ou tl i n es .  
Note (2 )  T h e s p ec .  of  th e s u r f a c e tr ea tm en t i s  tem p or a r i l y  f or  th i s  p h a s e.  C M I r es er v es  th e r i g h ts  to c h a n g e th i s  f ea tu r e.  
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1.5  M EC H A N IC A L  S P EC IF IC A T ION S  

Ite m  M i n . Ty p . M ax . U n i t N ote  
Hori z on tal  (H) 920.2 921.7 923.2 m m  (1) 
Ve rti c al  (V) 536.3 537.8  539.3 m m  (1) 
De p th  (D) 20.5 22 23.5 m m  (2) 

M od u l e  Si z e  

De p th  (D) 22.4 23.9 25.4 m m  (3) 
We i gh t - 6950 - g - 
N ote  (1) Pl e as e  re f e r to th e  attac h e d  d raw i n gs  f or m ore  i n f orm ati on  of  f ron t an d  bac k  ou tl i n e  d i m e n s i on s . 
N ote  (2) M od u l e  De p th  i s  be tw e e n  be z e l  to T-CON  c ov e r. 
N ote  (3) M od u l e  De p th  i s  be tw e e n  be z e l  to c on v e rte r c ov e r. 
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2 . AB SOLU TE M AX IM U M  RATINGS 
2 .1 A B S OL U T E RA T IN G S  OF  EN VIRON M EN T  

Val u e  
Ite m  Sy m bol  

M i n . M ax . 
U n i t N ote  

Storage  Te m p e ratu re  TST -20 + 60 º C (1) 
Op e rati n g Am bi e n t Te m p e ratu re  TOP 0 50 º C (1),  (2) 
Sh oc k  (N on -Op e rati n g) SN OP � 50 G (3),  (5) 
Vi brati on  (N on -Op e rati n g) VN OP � 1.0 G (4),  (5) 
N ote  (1) Te m p e ratu re  an d  re l ati v e  h u m i d i ty  ran ge  i s  s h ow n  i n  th e  f i gu re  be l ow . 
   (a) 90 % RH M ax . (Ta � 40 º C) 
   (b) We t-bu l b te m p e ratu re  s h ou l d  be  39 º C M ax . (Ta >  40 º C) 

   (c ) N o c on d e n s ati on  
N ote  (2) Th e  m ax i m u m  op e rati n g te m p e ratu re  i s  bas e d  on  th e  te s t c on d i ti on  th at th e  s u rf ac e  te m p e ratu re  of  

d i s p l ay  are a i s  l e s s  th an  or e q u al  to 65 º C w i th  LCD m od u l e  al on e  i n  a te m p e ratu re  c on trol l e d  c h am be r. 
Th e rm al  m an age m e n t s h ou l d  be  c on s i d e re d  i n  f i n al  p rod u c t d e s i gn  to p re v e n t th e  s u rf ac e  te m p e ratu re  
of  d i s p l ay  are a f rom  be i n g ov e r 65 º C. Th e  ran ge  of  op e rati n g te m p e ratu re  m ay  d e grad e  i n  c as e  of  
i m p rop e r th e rm al  m an age m e n t i n  f i n al  p rod u c t d e s i gn . 

N ote  (3) 11 m s ,  h al f  s i n e  w av e ,  1 ti m e  f or ±  X ,  ±  Y ,  ±  Z  
N ote  (4) 10 ~  200 Hz ,  10 m i n ,  1 ti m e  e ac h  X ,  Y ,  Z   
N ote  (5) At te s ti n g Vi brati on  an d  Sh oc k ,  th e  f i x tu re  i n  h ol d i n g th e  m od u l e  h as  to be  h ard  an d  ri gi d  e n ou gh  s o 

th at th e  m od u l e  w ou l d  n ot be  tw i s te d  or be n t by  th e  f i x tu re . 
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2 .2  P A C K A G E S T ORA G E 
Wh e n  s tori n g m od u l e s  as  s p are s  f or a l on g ti m e ,  th e  f ol l ow i n g p re c au ti on  i s  n e c e s s ary . 
(a) Do n ot l e av e  th e  m od u l e  i n  h i gh  te m p e ratu re ,  an d  h i gh  h u m i d i ty  f or a l on g ti m e ,  It i s  h i gh l y  re c om m e n d e d  

to s tore  th e  m od u l e  w i th  te m p e ratu re  f rom  0 to 35 � at n orm al  h u m i d i ty  w i th ou t c on d e n s ati on . 
(b) Th e  m od u l e  s h al l  be  s tore d  i n  d ark  p l ac e . Do n ot s tore  th e  TFT-LCD m od u l e  i n  d i re c t s u n l i gh t or f l u ore s c e n t 

l i gh t. 
2 .3  EL EC T RIC A L  A B S OL U T E RA T IN G S  
2 . 3 . 1  TF T L C D  M OD U L E 

Val u e  
Ite m  Sy m bol  

M i n . M ax . 
U n i t N ote  

Pow e r Su p p l y  Vol tage  VCC -0.3 13.5 V 
Logi c  In p u t Vol tage  VIN  -0.3 3.6 V 

(1) 

 

2 . 3 . 2  B A C K L IG HT C ONVERTER U NIT 

Val u e  
Ite m  Sy m bol  

M i n . M ax . 
U n i t N ote  

Li gh t B ar Vol tage  VW � 40.7 VRM S  
Con v e rte r In p u t Vol tage  VB L 0 30 V (1) 
Con trol  Si gn al  Le v e l  � -0.3 7 V (1),  (3) 
N ote  (1) Pe rm an e n t d am age  to th e  d e v i c e  m ay  oc c u r i f  m ax i m u m  v al u e s  are  e x c e e d e d . Fu n c ti on  op e rati on  

s h ou l d  be  re s tri c te d  to th e  c on d i ti on s  d e s c ri be d  u n d e r N orm al  Op e rati n g Con d i ti on s . 
N ote  (2) N o m oi s tu re  c on d e n s ati on  or f re e z i n g. 
N ote  (3) Th e  c on trol  s i gn al s  i n c l u d e  On / Of f  Con trol  an d  In te rn al  PWM  Con trol . 
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3 . ELECTRICAL CH ARACTERISTICS 
3 .1 T F T  L C D  M OD U L E   

 (Ta =  25 ±  2 º C) 
Val u e  

Param e te r Sy m bol  
M i n . Ty p . M ax . 

U n i t N ote  

Pow e r Su p p l y  Vol tage  VCC 10.8  12 13.2 V (1) 
Ru s h  Cu rre n t I R U S H � � 3.6 A (2) 

Wh i te  Patte rn  � 4.6 5.5 
B l ac k  Patte rn   4.3 5.2 Pow e r Con s u m p ti on  
Hori z on tal  Patte rn  

PT 
 6.7 8 .2 

W (3) 

Wh i te  Patte rn  � � 0.38  0.46 
B l ac k  Patte rn  � � 0.36 0.43 Pow e r Su p p l y  Cu rre n t 
Hori z on tal  Patte rn  � � 0.56 0.68  

A (3) 

Di f f e re n ti al  In p u t Hi gh   
Th re s h ol d  Vol tage  VLV TH + 100 � � m V 
Di f f e re n ti al  In p u t Low   
Th re s h ol d  Vol tage  VLV TL � � -100 m V 
Com m on  In p u t Vol tage  VCM  1.0 1.2     1.4 V 
Di f f e re n ti al  i n p u t v ol tage  
(s i n gl e -e n d ) |V I D | 200 � 600 m V 

LVDS 
i n te rf ac e  

Te rm i n ati n g Re s i s tor RT � 100 � oh m  

(4) 

In p u t Hi gh  Th re s h ol d  Vol tage  V I H 2.7 � 3.3 V  CM OS 
i n te rf ac e  In p u t Low  Th re s h ol d  Vol tage  V I L 0 � 0.7 V  
N ote  (1) Th e  m od u l e  s h ou l d  be  al w ay s  op e rate d  w i th i n  th e  abov e  ran ge s . 
N ote  (2) M e as u re m e n t c on d i ti on  : 
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Vc c  ri s i n g ti m e  i s  470u s  

 470u s  

Vc c  

GN D 

0.9Vcc 
0.1 Vcc 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N ote  (3) Th e  s p e c i f i e d  p ow e r s u p p l y  c u rre n t i s  u n d e r th e  c on d i ti on s  at Vc c  =  12 V,  Ta =  25 ±  2 º C,  f v =  60 Hz ,  
w h e re as  a p ow e r d i s s i p ati on  c h e c k  p atte rn  be l ow  i s  d i s p l ay e d . 
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             c . Hori z on tal  Patte rn  

 

 

 

 

 

 

 

 

 

N ote  (4) Th e  LVDS i n p u t c h arac te ri s ti c s  are  as  f ol l ow s  :  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ac ti v e  Are a 

b. B l ac k  Patte rn  

Ac ti v e  Are a 

a. Wh i te  Patte rn  



�������� 	�
��������� 
 

��������	
�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��	��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����		�� �� �	��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��������	
�����������������������������������������	
��������
���	��

����

 
 

3 .2  B A C K L IG H T  C ON N EC T OR P IN  C ON F IG U RA T ION  
3 . 2 . 1  L ED  L IG HT B A R C HA RA C TERISTIC S 

(Ta =  25 ±  2 º C) 
Val u e  Param e te r Sy m bol  M i n . Ty p . M ax . U n i t N ote  

Total  Cu rre n t (6 Stri n g) If  � 720 763.2 m A  
On e  Stri n g Cu rre n t IL � 120 127.2 m A  
LED Forw ard  Vol tage  Vf 2.9 3.2 3.7 V D C IL = 120 m A 
On e  Stri n g Vol tage  VW 31.9 � 40.7 V D C IL = 120 m A 
On e  Stri n g Vol tage  Vari ati on  �VW � � 2 V  
Li f e  ti m e  � 30, 000 � � Hrs  (1) 
N ote  (1) Th e  l i f e ti m e  i s  d e f i n e d  as  th e  ti m e  w h i c h  l u m i n an c e  of  th e  LED d e c ay s  to 50%  c om p are d  to th e  

i n i ti al  v al u e ,  Op e rati n g c on d i ti on : Con ti n u ou s  op e rati n g at Ta =  25± 2�,  IL = 120 m A 
3 . 2 . 2  C ONVERTER SP EC IF IC A TION  

(Ta =  25 ±  2 º C) 
Val u e  Param e te r Sy m bol  M i n . Ty p . M ax . U n i t N ote  

Pow e r Con s u m p ti on  PBL � 57 66 W (1), (2) IL =  120 m A 
Con v e rte r In p u t 

Vol tage  VBL 22.8  24 25.2 V D C  
Con v e rte r In p u t 

Cu rre n t IBL � 2.375 2.75 A N on  Di m m i n g 
In p u t In ru s h  Cu rre n t � � � 3.7 Ap e ak  VBL = 24V,  (IL= ty p .) 

(3) 
Di m m i n g Fre q u e n c y  FB 90 160 190 Hz   
M i n i m u m  Du ty  Rati o D M I N  5 10 � % (4) 
 
N ote  (1) Th e  p ow e r s u p p l y  c ap ac i ty  s h ou l d  be  h i gh e r th an  th e  total  c on v e rte r p ow e r c on s u m p ti on  PB L. Si n c e  

th e  p u l s e  w i d th  m od u l ati on  (PWM ) m od e  w as  ap p l i e d  f or bac k l i gh t d i m m i n g,  th e  d ri v i n g c u rre n t 
c h an ge d  as  PWM  d u ty  on  an d  of f . Th e  tran s i e n t re s p on s e  of  p ow e r s u p p l y  s h ou l d  be  c on s i d e re d  f or 
th e  c h an gi n g l oad i n g w h e n  c on v e rte r d i m m i n g. 

N ote  (2) Th e  m e as u re m e n t c on d i ti on  of  M ax . v al u e  i s  bas e d  on  40"  bac k l i gh t u n i t u n d e r i n p u t v ol tage  24V,  
av e rage  LED c u rre n t 120 m A an d  l i gh ti n g 1 h ou r l ate r. 

N ote  (3) Th e  d u rati on  of  ru s h  c u rre n t i s  abou t 30m s . 
N ote  (4) 5%  m i n i m u m  d u ty  rati o i s  on l y  v al i d  f or e l e c tri c al  op e rati on . 
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3 . 2 . 3  C ONVERTER INTERF A C E C HA RA C TERISTIC S 

Val u e  Param e te r Sy m bol  Te s t 
Con d i ti on  M i n . Ty p . M ax . 

U n i t N ote  

ON  � 2.0 � 5.0 V On / Of f  Con trol  Vol tage  
OFF 

VBLO N  
� 0 � 0.8  V 

 

HI � 2.0 � 5.25 V Du ty  ON  Ex te rn al  PWM  Con trol  
Vol tage  LO 

VEP WM  
� 0 � 0.8  V Du ty  OFF 

 (5) 

Error Si gn al  ERR � � � � V 
A b n or m a l  :  
O p en  C on n ec tor  
Nor m a l  :  G ND  

 (4) 

VB L Ri s i n g Ti m e  Tr1 � 30 � � m s  10% -90% VBL 
Con trol  Si gn al  Ri s i n g Ti m e  Tr � � � 100 m s   

Con trol  Si gn al  Fal l i n g Ti m e  Tf  � � � 100 m s   

PWM  Si gn al  Ri s i n g Ti m e  T P WM R  � � � 50 u s   

PWM  Si gn al  Fal l i n g Ti m e  T P WM F  � � � 50 u s   
In p u t Im p e d an c e  R I N  � 1 � � M Ω   
PWM  De l ay  Ti m e  T P WM  � 100 � � m s   
B LON  De l ay  Ti m e  T o n  � 300 � � m s   
B LON  Of f  Ti m e  Toff � 300 � � m s   
N ote  (1) Th e  Di m m i n g s i gn al  s h ou l d  be  v al i d  be f ore  bac k l i gh t tu rn s  on  by  B LON  s i gn al . It i s  i n h i bi te d  to 

c h an ge  th e  i n te rn al / e x te rn al  PWM  s i gn al  d u ri n g bac k l i gh t tu rn  on  p e ri od . 
N ote  (2) Th e  p ow e r s e q u e n c e  an d  c on trol  s i gn al  ti m i n g are  s h ow n  i n  f ol l ow i n g f i gu re . For a c e rtai n  re as on ,  

th e  i n v e rte r h as  a p os s i bi l i ty  to be  d am age d  w i th  w ron g p ow e r s e q u e n c e  an d  c on trol  s i gn al  
ti m i n g.   

N ote  (3) Wh i l e  s y s te m  i s  tu rn e d  ON  or OFF,  th e  p ow e r s e q u e n c e s  m u s t f ol l ow  as  be l ow  d e s c ri p ti on s  : 
         Tu rn  ON  s e q u e n c e : VB L → PWM  s i gn al  → B LON  

         Tu rn  OFF s e q u e n c e : B LOFF → PWM  s i gn al  → VB L 
N ote  (4) Wh e n  c on v e rte r p rote c ti v e  f u n c ti on  i s  tri gge re d ,  ERR w i l l  ou tp u t op e n  c ol l e c tor s tatu s . 
N ote  (5) Th e  EPWM  i n te rf ac e  th at i n s e rts  a p u l l  u p  re s i s tor to 5V i n  M ax  Du ty  (100% ),  p l e as e  re f e rs  f ol l ow i n g 

f i gu re . 
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4 . B LOCK  DIAGRAM  OF  INTERF ACE 
4 .1 T F T  L C D  M OD U L E 
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5 . INPU T TERM INAL PIN ASSIGNM ENT 
5 .1 T F T  L C D  M OD U L E IN P U T  

CN F1 Con n e c tor Pi n  As s i gn m e n t (FI-RE51S-HF (J AE) or 18 7059-51221 (P-TWO)) 
Pi n  N am e  De s c ri p ti on  N ote  
1 VCC + 12V p ow e r s u p p l y   
2 VCC + 12V p ow e r s u p p l y   
3 VCC + 12V p ow e r s u p p l y   
4 VCC + 12V p ow e r s u p p l y   
5 VCC + 12V p ow e r s u p p l y   
6 N .C. N o Con n e c ti on  (2) 
7 GN D Grou n d   
8 GN D Grou n d     
9 GN D Grou n d   
10  ORX 0- Od d  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  0 
11 ORX 0+  Od d  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  0 
12 ORX 1- Od d  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  1 
13 ORX 1+  Od d  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  1 
14 ORX 2- Od d  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  2 
15 ORX 2+  Od d  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  2 

(5) 

16 GN D Grou n d   
17 OCLK - Od d  p i x e l  N e gati v e  LVDS d i f f e re n ti al  c l oc k  i n p u t 
18 OCLK +  Od d  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  c l oc k  i n p u t. (5) 
19 GN D Grou n d   
20  ORX 3- Od d  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  3 
21 ORX 3+  Od d  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  3 (5) 
22 N .C. N o Con n e c ti on  
23 N .C. N o Con n e c ti on  (2) 
24 GN D Grou n d   
25 ERX 0- Ev e n  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  0 
26 ERX 0+  Ev e n  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  0 
27 ERX 1- Ev e n  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  1 
28 ERX 1+  Ev e n  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  1 
29 ERX 2- Ev e n  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  2 
30  ERX 2+  Ev e n  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  2 

(5) 

31 GN D Grou n d   
32 ECLK - Ev e n  p i x e l  N e gati v e  LVDS d i f f e re n ti al  c l oc k  i n p u t 
33 ECLK +  Ev e n  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  c l oc k  i n p u t (5) 
34 GN D Grou n d  �  
35 ERX 3- Ev e n  p i x e l  N e gati v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  3 
36 ERX 3+  Ev e n  p i x e l  Pos i ti v e  LVDS d i f f e re n ti al  d ata i n p u t. Ch an n e l  3 (5) 
37 N .C. N o Con n e c ti on  
38 N .C. N o Con n e c ti on  (2) 
39 GN D Grou n d   
40  N .C. N o Con n e c ti on  
41 N .C. N o Con n e c ti on  (2) 
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42 N .C. N o Con n e c ti on  
43 N .C. N o Con n e c ti on  
44 N .C. N o Con n e c ti on  

(2) 

45 SELLVDS LVDS d ata f orm at s e l e c ti on   
(2.7V~ 3.3V→ J EIDA,  0V~ 0.7V/ Op e n → VESA) (3)(4) 

46 N .C. N o Con n e c ti on  
47 N .C. N o Con n e c ti on  
48 N .C. N o Con n e c ti on  
49 N .C. N o Con n e c ti on  
50  N .C. N o Con n e c ti on  
51 N .C. N o Con n e c ti on  

(2) 

    N ote  (1) LVDS c on n e c tor p i n  ord e r d e f i n e d  as  f ol l ow s   

 

N ote  (2) Re s e rv e d  f or i n te rn al  u s e . Pl e as e  l e av e  i t op e n . 
N ote  (3) Con n e c t to + 3.3V: J EIDA Form at,  Op e n  or c on n e c t to GN D: VESA Form at. 

SELLVDS M od e  
L(d e f au l t) VESA 

H J EIDA 
L: Con n e c t to GN D,  H: Con n e c t to + 3.3V 

N ote  (4) LVDS s i gn al  p i n  c on n e c te d  to th e  LCM  s i d e  h as  th e  f ol l ow i n g d i agram . R1 i n  th e  s y s te m  s i d e  s h ou l d  be  
l e s s  th an  1K  Oh m . (R1 <  1K  Oh m ) 

 

 

 

 

 

 

 

 

TCON 
R2 R1 

Setting Selector (pin45)  

L C M  s id e Sy s tem  s id e 

R3 
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Note (5) Tw o p i xel  d ata s en d  i n to th e m od u l e f or  ev er y  cl ock  cy cl e. Th e f i r s t p i xel  of  th e f r am e i s  od d  p i xel  an d  
th e s econ d  p i xel  i s  ev en  p i xel . 

5.2 CONVERTER U NI T 
CN1 : S 14B -PH-S M 4-TB  (J S T) or  CI0114M 1HR0-LA  (Cv i l Lu x) 

Pi n  №  S y m bol  Featu r e 
1 
2 
3 
4 
5 

VB L +24V 

6 
7 
8 
9 
10 

G ND G ND 

11 ERR  Nor m al  (G ND) 
A bn or m al  (O p en  Col l ector ) 

12 
B LO N  B L O N/ O FF 

O N: Hi (2 ~  5V) 
O FF: 0~ 0.8V/  G ND 

13 NC NC 

14 
E_ PWM  Exter n al  PWM  Con tr ol  

5%~ 100% d u ty   
(O p en  f or  100%) 

Note (1) If  Pi n 14 i s  op en ,  E_ PWM  i s  100% d u ty . 
 
CN2~ CN3 : 5128 1-10 9 4  ( M o l e x )  

Pi n  №  S y m bol  Featu r e 
1 VLED6- 
2 VLED5- 
3 VLED4- 
4 VLED3- 
5 VLED2- 
6 VLED1- 

Pos i ti v e of  LED S tr i n g  

7 NC 
8 NC No Con n ecti on  
9 VLED+ 
10 VLED+ Neg ati v e of  LED S tr i n g  
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5.3 B L OCK  D I A G RA M  OF  I NTERF A CE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ER0-ER7 

EG0-EG7 

EB0-EB7 

DE 

Host 

Graphics 

Controller 

TxIN 

PLL PLL 

ER0-ER7 

EG0-EG7 

EB0-EB7 

DE 

Timing 

Controller 

ERx0+  

ERx0-  

ERx1+ 

ERx1-  

ERx2+  

ERx2-  

ECLK+ 

ECLK- 

RxOUT 
100� 

100� 
100� 

100� 

100� 

100� 
100� 

100� 

100� 

100� 

100pF 

100pF 

100pF 

100pF 

100pF 

ERx3- 

ERx3+ 

PLL PLL 

LVDS  Tr an s m i tter  
THC63LVDM 83A  
(LVDF83A ) 

LVDS  Recei v er  
 

ORx0+  

ORx0- 

ORx1+ 

ORx1-  

ORx2+  

ORx2-  

OCLK+ 
OCLK- 

100� 

100� 
100� 

100� 

100� 

100� 
100� 

100� 

100� 

100� 

100pF 

100pF 

100pF 

100pF 

100pF 

ORx3- 

ORx3+ 

OR0-OR7 

OG0-OG7 

OB0-OB7 

DCLK 

OR0-OR7 

OG0-OG7 

OB0-OB7 

DCLK 

CNF1  



�������� 	�
��������� 
 

��������	
�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��	���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����		�� �� �	� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��������	
�����������������������������������������	
��������
���	��

����

 
 

ER0~ ER7 Ev en  p i xel  R d ata O R0~ O R7 O d d  p i xel  R d ata 
EG 0~ EG 7 Ev en  p i xel  G  d ata O G 0~ O G 7 O d d  p i xel  G  d ata 
EB 0~ EB 7 Ev en  p i xel  B  d ata O B 0~ O B 7 O d d  p i xel  B  d ata 

  DE Data en abl e s i g n al  
  DCLK  Data cl ock  s i g n al  

Notes  (1) Th e s y s tem  m u s t h av e th e tr an s m i tter  to d r i v e th e m od u l e. 
Notes  (2) LVDS  cabl e i m p ed an ce s h al l  be 50 oh m s  p er  s i g n al  l i n e or  abou t 100 oh m s  p er  tw i s t-p ai r  l i n e w h en  i t i s  

u s ed  d i f f er en ti al l y . 
Notes  (3) Tw o p i xel  d ata s en d  i n to th e m od u l e f or  ev er y  cl ock  cy cl e. Th e f i r s t p i xel  of  th e f r am e i s  od d  p i xel  an d  

th e s econ d  p i xel  i s  ev en  p i xel . 
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5.4 L VD S  I NTERF A CE 
VES A  LVDS  f or m at�(S ELLVDS  p i n = L/ O p en ) 

G1

R0

G3 G2G4

R5G0 R4 R3 R2 R1

B0 G5B1

B2B4 B3B5VS HSDE

R6G6 R7G7B7 B6RSVD

RXCLK�

ORX0�

ORX1�

ORX3�

ORX2�

Current �����

G1

R0

G3 G2G4

R5G0 R4 R3 R2 R1

B0 G5B1

B2B4 B3B5VS HSDE

R6G6 R7G7B7 B6RSVD

ERX0�

ERX1�

ERX3�

ERX2�

G1

R0

G3 G2G4

R5G0 R4 R3 R2 R1

B0 G5B1

B2B4 B3B5VS HSDE

R6G6 R7G7B7 B6RSVD

RXCLK�

ORX0�

ORX1�

ORX3�

ORX2�

Current �����

G1

R0

G3 G2G4

R5G0 R4 R3 R2 R1

B0 G5B1

B2B4 B3B5VS HSDE

R6G6 R7G7B7 B6RSVD

ERX0�

ERX1�

ERX3�

ERX2�

 

J EDIA  LVDS  f or m at�(S ELLVDS  p i n = H) 
Current �����

G3

R2

G5 G4G6

R7G2 R6 R5 R4 R3

B2 G7B3

B4B6 B5B7VS HSDE

R0G0 R1G1B1 B0RSVD

RXCLK�

ORX0�

ORX1�

ORX3�

ORX2�

G3

R2

G5 G4G6

R7G2 R6 R5 R4 R3

B2 G7B3

B4B6 B5B7VS HSDE

R0G0 R1G1B1 B0RSVD

ERX0�

ERX1�

ERX3�

ERX2�

Current �����

G3

R2

G5 G4G6

R7G2 R6 R5 R4 R3

B2 G7B3

B4B6 B5B7VS HSDE

R0G0 R1G1B1 B0RSVD

RXCLK�

ORX0�

ORX1�

ORX3�

ORX2�

G3

R2

G5 G4G6

R7G2 R6 R5 R4 R3

B2 G7B3

B4B6 B5B7VS HSDE

R0G0 R1G1B1 B0RSVD

ERX0�

ERX1�

ERX3�

ERX2�
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R0~ R7 Pi xel  R Data (7;  M S B ,  
0;  LS B ) 

DE Data en abl e s i g n al  
G 0~ G 7 Pi xel  G  Data (7;  M S B ,  

0;  LS B ) 
DCLK  Data cl ock  s i g n al  

B 0~ B 7 Pi xel  B  Data (7;  M S B ,  
0;  LS B ) 

  

   Note (1) RS VD (r es er v ed ) p i n s  on  th e tr an s m i tter  s h al l  be “ H”  or  “ L” . 
5.5 COL OR D A TA  I NP U T A S S I G NM ENT 

Th e br i g h tn es s  of  each  p r i m ar y  col or  (r ed ,  g r een  an d  bl u e) i s  bas ed  on  th e 8-bi t g r ay  s cal e d ata i n p u t f or  th e col or . 
Th e h i g h er  th e bi n ar y  i n p u t,  th e br i g h ter  th e col or . Th e tabl e bel ow  p r ov i d es  th e as s i g n m en t of  th e col or  v er s u s  
d ata i n p u t. 

 Data S i g n al  
Red  G r een  B l u e Col or  

R7 R6  R5  R4  R3  R2 R1  R0  G 7 G 6  G 5  G 4  G 3  G 2 G 1  G 0  B 7 B 6  B 5  B 4  B 3  B 2 B 1  B 0  

B as i c 
Col or s  

B l ack  
Red  
G r een  
B l u e 
Cy an  
M ag en ta 
Yel l ow  
Wh i te 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
1 
0 
0 
0 
1 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
1 
0 
1 
0 
1 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

0 
0 
0 
1 
1 
1 
0 
1 

 
G r ay  
S cal e 
O f  
Red  

Red  (0) / Dar k  
Red  (1) 
Red  (2) 

: 
: 

Red  (253) 
Red  (254) 
Red  (255) 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
1 
: 
: 
0 
1 
1 

0 
1 
0 
: 
: 
1 
0 
1 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

 
G r ay  
S cal e 
O f  
G r een  

G r een  (0) / Dar k  
G r een  (1) 
G r een  (2) 

: 
: 

G r een  (253) 
G r een  (254) 
G r een  (255) 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
1 
: 
: 
0 
1 
1 

0 
1 
0 
: 
: 
1 
0 
1 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

 
G r ay  
S cal e 
O f  
B l u e 

B l u e (0) / Dar k  
B l u e (1) 
B l u e (2) 

: 
: 

B l u e (253) 
B l u e (254) 
B l u e (255) 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
0 
0 
0 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
0 
: 
: 
1 
1 
1 

0 
0 
1 
: 
: 
0 
1 
1 

0 
1 
0 
: 
: 
1 
0 
1 

Note (1) 0: Low  Lev el  Vol tag e,  1: Hi g h  Lev el  Vol tag e 
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6 .  I N T E R F A C E  T I M I N G  
6 .1  I NP U T S I G NA L  TI M I NG  S P ECI F I CA TI ONS   

(Ta =  25 ±  2 º C) 
Th e i n p u t s i g n al  ti m i n g  s p eci f i cati on s  ar e s h ow n  as  th e f ol l ow i n g  tabl e an d  ti m i n g  d i ag r am . 

S i g n al  Item  S y m bol  M i n . Ty p . M ax. U n i t Note 

Fr eq u en cy  
Fclkin 
(= 1/ TC
) 

60 74.25 80 M Hz  (1)(5) 
In p u t cy cl e to  
cy cl e j i tter  T r cl � � 200 p s  (3) 
S p r ead  s p ectr u m  
m od u l ati on  r an g e 

Fclkin_ m o

d Fclkin-2% � Fclkin+2% M Hz  
LVDS  
Recei v er  
Cl ock  

S p r ead  s p ectr u m  
m od u l ati on  
f r eq u en cy  

F S S M  � � 200 K Hz  
(4) 

S etu p  Ti m e Tl v s u  600 � � p s  LVDS  
Recei v er  
Data Hol d  Ti m e Tl v h d  600 � � p s  

(5) 

F r 5  47 50 53 Hz  Fr am e Rate 
F r 6  57 60 63 Hz  

(1) 

Total  Tv  1090 1125 1480 Th  Tv = Tv d + Tv b  
Di s p l ay  Tv d  1080 1080 1080 Th  (2) 

Ver ti cal  
A cti v e 
Di s p l ay  
Ter m  

B l an k  Tv b 10 45 400 Th  (2) 
Total  Th  1030 1100 1325 Tc Th = Th d + Th b  

Di s p l ay  Th d  960 960 960 Tc (2) 
Hor i z on tal  
A cti v e 
Di s p l ay  
Ter m  B l an k  Th b 70 140 365 Tc (2) 

Note (1) Pl eas e m ak e s u r e th e r an g e of  p i xel  cl ock  h as  f ol l ow  th e bel ow  eq u ati on �   
F c l k i n ( m a x ) � Fr6 � Tv  � Th  
Fr5 � Tv  � Th  � F c l k i n ( m i n ) 

Note (2) Th i s  m od u l e i s  op er ated  i n  DE on l y  m od e an d  p l eas e f ol l ow  th e i n p u t s i g n al  ti m i n g  d i ag r am  bel ow � 
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I N P U T  SI G N A L  T I M I N G  D I A G R A M  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note (3) Th e i n p u t cl ock  cy cl e-to-cy cl e j i tter  i s  d ef i n ed  as  bel ow  f i g u r es . Tr cl  = �T1 – T� 
 

 

 

 

 

 

 

 

 

 

 
Note (4) Th e S S CG  (S p r ead  s p ectr u m  cl ock  g en er ator ) i s  d ef i n ed  as  bel ow  f i g u r es . 
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Val i d  Di s p l ay  Data (960 cl ock s ) 
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Note (5) Th e LVDS  ti m i n g  d i ag r am  an d  s etu p / h ol d  ti m e i s  d ef i n ed  an d  s h ow i n g  as  th e f ol l ow i n g  f i g u r es . 
 
L V D S R E C E I V E R  I N T E R F A C E  T I M I N G  D I A G R A M  
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  0 . 5 �T1� 1 0 m s  
    0 �T2� 5 0 m s  
    0 �T3� 5 0 m s  
    5 0 0 m s  �T4 

50% 

0V 

0V 

50% 

T6 T5 

T3 T1 

0.1Vcc 0.1VCC 

T4 T2 

VA LID 

P o w e r  O n  P o w e r  O f f  
LVDS  S i g n al s  

Power ON/OFF Sequence 

B a c k l i g h t  ( R e c o m m e n d e d ) 
   5 0 0 m s �T5 
    1 0 0 m s �T6 

T7 T8 

O p ti on  S i g n al s  
(S ELLVDS ) 
 

    0 �T7�T2 
    0 �T8�T3  

0.9VCC 0.9VCC 

6 .2 P OW ER ON/ OF F  S EQ U ENCE 
(Ta =  25 ±  2 º C) 

To p r ev en t a l atch -u p  or  DC op er ati on  of  LCD m od u l e,  th e p ow er  on / of f  s eq u en ce s h ou l d  be as  th e d i ag r am  bel ow .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
Note (1) Th e s u p p l y  v ol tag e of  th e exter n al  s y s tem  f or  th e m od u l e i n p u t s h ou l d  f ol l ow  th e d ef i n i ti on  of  Vcc. 
Note (2) A p p l y  th e v ol tag e w i th i n  th e LCD op er ati on  r an g e. Wh en  th e back l i g h t tu r n s  on  bef or e th e LCD 

op er ati on  or  th e LCD tu r n s  of f  bef or e th e back l i g h t tu r n s  of f ,  th e d i s p l ay  m ay  m om en tar i l y  becom e  
abn or m al  s cr een . 

Note (3) In  cas e of  VCC i s  i n  of f  l ev el ,  p l eas e k eep  th e l ev el  of  i n p u t s i g n al s  on  th e l ow  or  h i g h  i m p ed an ce. If  
T2< 0,  th at m ay be cau s e el ectr i cal  ov er s tr es s  f ai l u r es . 

Note (4) T4 s h ou l d  be m eas u r ed  af ter  th e m od u l e h as  been  f u l l y  d i s ch ar g ed  betw een  p ow er  of f  an d  on  p er i od . 
Note (5) In ter f ace s i g n al  s h al l  n ot be k ep t at h i g h  i m p ed an ce w h en  th e p ow er  i s  on . 
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7 .  O P T I C A L  C H A R A C T E R I ST I C S 
7 .1  TES T COND I TI ONS   

Item  S y m bol  Val u e U n i t 
A m bi en t Tem p er atu r e Ta 25±2 oC 
A m bi en t Hu m i d i ty  Ha 50±10 %RH 
S u p p l y  Vol tag e VCC 12 V 
In p u t S i g n al  A ccor d i n g  to ty p i cal  v al u e i n  " 3. ELECTRICA L CHA RA CTERIS TICS "  
LED Cu r r en t IL 120 m A  
Ver ti cal  Fr am e Rate Fr  60 Hz  
 
Th e LCD m od u l e s h ou l d  be s tabi l i z ed  at g i v en  tem p er atu r e f or  1 h ou r  to av oi d  abr u p t tem p er atu r e ch an g e 
d u r i n g  m eas u r i n g . In  or d er  to s tabi l i z e th e l u m i n an ce,  th e m eas u r em en t s h ou l d  be execu ted  af ter  l i g h ti n g  
back l i g h t f or  1 h ou r  i n  a w i n d l es s  r oom . 
 

 

 

 

 

 

 

 

 

 

 

 

CS  - 2000 

  

500 m m   

LCD M od u l e 
LCD Pan el  

 

   

Fi el d  of  Vi ew  =  1º  

L i g h t  S h i e l d  R o o m   
( A m b i e n t  L u m i n a n c e  <  2 l u x ) 
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7 .2 OP TI CA L  S P ECI F I CA TI ONS  
Th e r el ati v e m eas u r em en t m eth od s  of  op ti cal  ch ar acter i s ti cs  ar e s h ow n  i n  7.2. Th e f ol l ow i n g  i tem s  s h ou l d  be 
m eas u r ed  u n d er  th e tes t con d i ti on s  d es cr i bed  i n  7.1 an d  s tabl e en v i r on m en t s h ow n  i n  7.1. 

Item  S y m bol  Con d i ti on  M i n . Ty p . M ax. U n i t Note 
Con tr as t Rati o CR 3500 5000 - - Note (2) 
Res p on s e Ti m e G r ay  to 

g r ay  - 9.0 18 m s  Note (3) 
Cen ter  Lu m i n an ce of  Wh i te LC 320 450 - cd / m

2 Note (4) 
Wh i te Var i ati on  δW - - 1.3 - Note (6) 
Cr os s  Tal k  CT - - 4 % Note (5) 

Rx 0.642 - 
Red  

Ry  0.331 - 
G x 0.290 - 

G r een  
G y  0.612 - 
B x 0.149 - 

B l u e 
B y  0.055 - 
Wx 0.280 - 

Wh i te 
Wy  

Ty p . 
-0.03 

0.290 

Ty p . 
+0.03 

- 

- Col or  
Ch r om ati ci ty  

Col or  G am u t C.G  

θx= 0°,  θ y  = 0° 
Vi ew i n g  an g l e 

at n or m al  d i r ecti on  

 72 - % NTS C 
θx+ 80 88 - 

Hor i z on tal  
θx- 80 88 - 
θY+ 80 88 - 

Vi ew i n g  
A n g l e 

Ver ti cal  
θY- 

CR≥20 

80 88 - 

Deg . Note (1) 

Note (1) Def i n i ti on  of  Vi ew i n g  A n g l e (θx,  θ y ) : 
Vi ew i n g  an g l es  ar e m eas u r ed  by  A u tr on i c Con o-80 (or  El d i m  EZ -Con tr as t 160R) 
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Note (2) Def i n i ti on  of  Con tr as t Rati o (CR) : 

Th e con tr as t r ati o can  be cal cu l ated  by  th e f ol l ow i n g  exp r es s i on . 
Con tr as t Rati o (CR) =  

pixels black all  withLuminance Surface
pixels  whiteall  withLuminance Surface  

CR =  CR (5),  w h er e CR (X ) i s  cor r es p on d i n g  to th e Con tr as t Rati o of  th e p oi n t X  at th e f i g u r e i n  Note (6). 
 

 

Note (3) Def i n i ti on  of  G r ay -to-G r ay  S w i tch i n g  Ti m e : 
Optical Response

0 %
1 0 %

9 0 %
1 00 %

T i m e
G r a y  t o  G r a y

S w i t c h i n g  T i m e
G r a y  t o  G r a y

S w i t c h i n g  T i m e  

 

Th e d r i v i n g  s i g n al  m ean s  th e s i g n al  of  g r ay  l ev el  0,  31,  63,  95,  127,  159,  191,  223,  255. 
G r ay  to g r ay  av er ag e ti m e m ean s  th e av er ag e s w i tch i n g  ti m e of  g r ay  l ev el  0,  31,  63,  95,  127,  159,  191,  223,  
255. to each  oth er . 

Note (4) Def i n i ti on  of  Lu m i n an ce of  Wh i te (LC ,  L A V E ): 
M eas u r e th e l u m i n an ce of  g r ay  l ev el  255 at cen ter  p oi n t an d  5 p oi n ts  
LC =  L (5),  w h er e L (X ) i s  cor r es p on d i n g  to th e l u m i n an ce of  th e p oi n t X  at th e f i g u r e i n  Note (6). 

Note (5) Def i n i ti on  of  Cr os s  Tal k  (CT) : 
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CT =  |  YB  – YA  |  /  YA  × 100 (%)  
Wh er e : 
YA  =  Lu m i n an ce of  m eas u r ed  l ocati on  w i th ou t g r ay  l ev el  0 p atter n  (cd / m 2) 
YB  =  Lu m i n an ce of  m eas u r ed  l ocati on  w i th  g r ay  l ev el  0 p atter n  (cd / m 2) 

 

 

 

 

 

 

 

 

 

 

 

YA  =  Lu m i n an ce of  m eas u r ed  l ocati on  w i th ou t g r ay  l ev el  255 p atter n  (cd / m 2) 
YB  =  Lu m i n an ce of  m eas u r ed  l ocati on  w i th  g r ay  l ev el  255 p atter n  (cd / m 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( D ,  W ) 

A cti v e A r ea 

YA, R ( 7 D / 8, W / 2) 

YA, D  ( D / 2, 7 W / 8) 

( 0 ,  0 ) 

( D ,  W ) 

G r ay  128 

A cti v e A r ea 
YB, U ( D / 2, W / 8) 

( 0 ,  0 ) 

YB, D  ( D / 2, 7 W / 8) 

YB, L ( D / 8, W / 2) 
G r ay  255 

YA,U ( D / 2, W / 8) 

YA,L ( D / 8, W / 2) YB, R ( 7 D / 8, W / 2) 

( D / 4 , W / 4 ) 

( 3 D / 4 , 3 W / 4 ) 

A cti v e A r ea 

YA,R ( 7 D / 8, W / 2) 

YA D  ( D / 2, 7 W / 8) 

( 0 ,  0 ) 

( D ,  W ) 

G r ay  128 

A cti v e A r ea 
YB,U ( D / 2, W / 8) 

( 0 ,  0 ) 

YB, D  ( D / 2, 7 W / 8) 

YB, L ( D / 8, W / 2) 

( D ,  W ) 

G r ay  0 
YA,L ( D / 8, W / 2) 

YA,U ( D / 2, W / 8) 

YB, R ( 7D / 8, W / 2) 

( D / 4 , W / 4 ) 

( 3 D / 4 , 3 W / 4 ) 
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Note (6) Def i n i ti on  of  Wh i te Var i ati on  (δW): 
M eas u r e th e l u m i n an ce of  g r ay  l ev el  255 at 5 p oi n ts  
δW =  M axi m u m  [ L (1),  L (2),  L (3),  L (4),  L (5)] /  M i n i m u m  [ L (1),  L (2),  L (3),  L (4),  L (5)] 
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8 .  P R E C A U T I O N S 
8 .1  A S S EM B L Y  A ND  H A ND L I NG  P RECA U TI ONS  

[  1 ] Do n ot ap p l y  r ou g h  f or ce s u ch  as  ben d i n g  or  tw i s ti n g  to th e m od u l e d u r i n g  as s em bl y . 
[  2 ] It i s  r ecom m en d ed  to as s em bl e or  to i n s tal l  a m od u l e i n to th e u s er ’ s  s y s tem  i n  cl ean  w or k i n g  ar eas . Th e d u s t 

an d  oi l  m ay  cau s e el ectr i cal  s h or t or  w or s en  th e p ol ar i z er . 
[  3 ] Do n ot ap p l y  p r es s u r e or  i m p u l s e to th e m od u l e to p r ev en t th e d am ag e of  LCD p an el  an d  B ack l i g h t. 
[  4 ] A l w ay s  f ol l ow  th e cor r ect p ow er -on  s eq u en ce w h en  th e LCD m od u l e i s  tu r n ed  on . Th i s  can  p r ev en t th e 

d am ag e an d  l atch -u p  of  th e CM O S  LS I ch i p s . 
[  5 ] Do n ot p l u g  i n  or  p u l l  ou t th e I/ F con n ector  w h i l e th e m od u l e i s  i n  op er ati on . 
[  6 ] Do n ot d i s as s em bl e th e m od u l e. 
[  7 ] U s e a s of t d r y  cl oth  w i th ou t ch em i cal s  f or  cl ean i n g ,  becau s e th e s u r f ace of  p ol ar i z er  i s  v er y  s of t an d  eas i l y  

s cr atch ed . 
[  8 ] M oi s tu r e can  eas i l y  p en etr ate i n to LCD m od u l e an d  m ay  cau s e th e d am ag e d u r i n g  op er ati on . 
[  9 ] Wh en  s tor i n g  m od u l es  as  s p ar es  f or  a l on g  ti m e,  th e f ol l ow i n g  p r ecau ti on  i s  n eces s ar y . 

[  9.1 ] Do n ot l eav e th e m od u l e i n  h i g h  tem p er atu r e,  an d  h i g h  h u m i d i ty  f or  a l on g  ti m e. It i s  h i g h l y  
r ecom m en d ed  to s tor e th e m od u l e w i th  tem p er atu r e f r om  0 to 35�at n or m al  h u m i d i ty  w i th ou t 
con d en s ati on . 

[  9.2 ] Th e m od u l e s h al l  be s tor ed  i n  d ar k  p l ace. Do n ot s tor e th e TFT-LCD m od u l e i n  d i r ect s u n l i g h t or  
f l u or es cen t l i g h t. 

[  10 ] Wh en  am bi en t tem p er atu r e i s  l ow er  th an  10º C,  th e d i s p l ay  q u al i ty  m i g h t be r ed u ced . For  exam p l e,  th e 
r es p on s e ti m e w i l l  becom e s l ow ,  an d  th e s tar ti n g  v ol tag e of  CCFL w i l l  be h i g h er  th an  th at of  r oom  

tem p er atu r e. 
 

8 .2 S A F ETY  P RECA U TI ONS  
[  1 ] Th e s tar tu p  v ol tag e of  a B ack l i g h t i s  ap p r oxi m atel y  1000 Vol ts . It m ay  cau s e an  el ectr i cal  s h ock  w h i l e 

as s em bl i n g  w i th  th e i n v er ter . Do n ot d i s as s em bl e th e m od u l e or  i n s er t an y th i n g  i n to th e B ack l i g h t u n i t. 
[  2 ] If  th e l i q u i d  cr y s tal  m ater i al  l eak s  f r om  th e p an el ,  i t s h ou l d  be k ep t aw ay  f r om  th e ey es  or  m ou th . In  cas e of  

con tact w i th  h an d s ,  s k i n  or  cl oth es ,  i t h as  to be w as h ed  aw ay  th or ou g h l y  w i th  s oap . 
[  3 ] A f ter  th e m od u l e’ s  en d  of  l i f e,  i t i s  n ot h ar m f u l  i n  cas e of  n or m al  op er ati on  an d  s tor ag e. 
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9 .  D E F I N I T I O N  O F  L A B E L S 
9 .1  M OD U L E L A B EL  

Th e bar cod e n am ep l ate i s  p as ted  on  each  m od u l e as  i l l u s tr ati on ,  an d  i ts  d ef i n i ti on s  ar e as  f ol l ow i n g  exp l an ati on . 
 

 

 

 

 

 
M od el  Nam e: V400HJ 2-LE2  
Rev i s i on : Rev . X X ,  f or  exam p l e: A 0,  A 1…  B 1,  B 2…  or  C1,  C2… etc. 
S er i al  ID: X  X  X  X  X  X  X  Y M  D L N N N N 
 
 
 
 
 
 
 
 
 
    
S er i al  ID i n cl u d es  th e i n f or m ati on  as  bel ow : 
M an u f actu r ed  Date :  
                 Year  : 2001= 1,  2002= 2,  2003= 3,  2004= 4… 2010= 0,  2011= 1,  2012= 2…  
                 M on th : 1~ 9,  A ~ C,  f or  J an . ~  Dec. 
                 Day : 1~ 9,  A ~ Y,  f or  1s t to 31s t,  excl u d e I , O ,  an d  U . 
Rev i s i on  Cod e : Cov er  al l  th e ch an g e 
S er i al  No. : M an u f actu r i n g  s eq u en ce of  p r od u ct 
Pr od u ct Li n e : 1 � Li n e1,   2 � Li n e 2,  … etc. 
 
 
 
 
 
 
 
 

Pr od u ct Li n e 

Year ,  M on th ,  Date   
CM I In ter n al  U s e 

CM I In ter n al  U s e 

Rev i s i on  
CM I In ter n al  U s e  

S er i al  No. 

X X X X X X X Y M D L N N N N 

V400HJ2 –LE2  Rev. XX 
MADE IN CHINA 

LEOO(or CAPG or CANO) 

RoHS 

CHI  MEI 
OPTOELECTRONICS 
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9 .2 CA RTON L A B EL  
Th e bar cod e n am ep l ate i s  p as ted  on  each  box as  i l l u s tr ati on ,  an d  i ts  d ef i n i ti on s  ar e as  f ol l ow i n g  exp l an ati on . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) M od el  Nam e: V400HJ 2– LE2 
(b) Car ton  ID: X  X  X  X  X  X  X  Y M  D X  X  X  X   
 

 

 

 

 

 

 

 

 

 

S er i al  ID i n cl u d es  th e i n f or m ati on  as  bel ow  : 
M an u f actu r ed  Date:  
                 Year : 2010= 0,  2011= 1,  2012= 2… etc. 
                 M on th : 1~ 9,  A ~ C,  f or  J an . ~  Dec. 
                 Day : 1~ 9,  A ~ Y,  f or  1s t to 31s t,  excl u d e I , O ,  an d  U . 
Rev i s i on  Cod e: Cov er  al l  th e ch an g e 

(c) Q u an ti ti es : 5 
 

   

P.O . NO .                                          

Par ts  ID.                                          

M od el  Nam e   V400HJ 2-LE2                              

Car ton  ID.    Q u an ti ti es      
            X X X X X X X X X X X X X X  

M ad e In  Tai w an  (M ad e In  Ch i n a) 

RoHS  

CM I In ter n al  U s e  

 

Year ,  M on th ,  Date   

CM I In ter n al  U s e 

Rev i s i on  

CM I In ter n al  U s e 
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1 0 .  P A C K A G I N G  
1 0 .1  P A CK A G I NG  S P ECI F I CA TI ONS  

(1) 5 LCD TV m od u l es  /  1 B ox 
(2) B ox d i m en s i on s  : 1035(L)x309(W)x625(H)m m  
(3) Wei g h t : ap p r oxi m atel y  39 K g  (5 m od u l es  p er  box) 

1 0 .2 P A CK A G I NG  M ETH OD  
Pack i n g  m eth od  i s  s h ow n  i n  Fi g u r e 10.1 &  10.2 
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1 1 .  M E C H A N I C A L  C H A R A C T E R I ST I C S 
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