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1. G E N E R A L  D E S C R I P T I O N  
1.1 OVERVIEW 

V400HJ 1-P01 i s  a  40”  TF T Li q u i d  Cr y s t a l  Di s p l a y  p r o d u c t  w i t h  d r i v er  ICs  a nd  2p a t h  mi ni -LVDS i nt er f a c e. Th i s  
p r o d u c t  s u p p o r t s  1920 x  1080 F u l l  HDTV f o r ma t  a nd  c a n d i s p l a y  16.7M c o l o r s  (8-bi t ). Th e ba c k l i gh t  u ni t  i s  no t  
bu i l t  i n. 
 

1.2 F EA T U RES   
CHARACTERISTICS ITEMS SP ECIF ICATIO N S 
Sc r een Di a go na l  [ i n] 40 
Pi x el s  [ l i nes ] 1920 ×  1080 
Ac t i v e Ar ea  [ mm] 885.6(H) ×  498.15(V) (40”  d i a go na l ) 
Su b-Pi x el  Pi t c h  [ mm] 0.15375(H) ×  0.46125(V) 
Pi x el  Ar r a ngement  RGB Ver t i c a l  St r i p e 
W ei gh t  [ g] Ty p . 1800 g 
Ph y s i c a l  Si z e [ mm] 904.7(W ) ×  539.05(H) ×  8(D) Ty p . 
Di s p l a y  Mo d e Tr a ns mi s s i v e Mo d e /  No r ma l l l y  Bl a c k  
Co nt r a s t  Ra t i o  Ty p .5000:1  

(Ty p i c a l  v a l u e mea s u r e by  CMI’ s  Mo d u l e) 
Gl a s s  t h i c k nes s  (Ar r a y  /  CF ) [ mm] 0.7 /  0.7 
Vi ew i ng Angl e (CR> 20) +88/ -88(H), +88/ -88(V) Ty p . (CR�20) 

(Ty p i c a l  v a l u e mea s u r e by  CMI’ s  mo d u l e) 
Co l o r  Ch r o ma t i c i t y  R = (0.650,0.325 ) 

G = (0.298,0.596 ) 
B = (0.144,0.077 ) 
W = (0.326,0.368 ) 
*  Pl ea s e r ef er  t o  “ c o l o r  c h r o ma t i c i t y ”  o n p .15 

Cel l  Tr a ns p a r enc y  [ %] 4.8% 
Po l a r i z er  Su r f a c e Tr ea t ment  Ant i -Gl a r e c o a t i ng (Ha z e 11%) 

 

1.3  M EC H A N IC A L  S P EC IF IC A T ION S  
It em Mi n. Ty p . Ma x . U ni t  No t e 
W ei gh t  - 1800 - g - 

I/ F  c o nnec t o r  mo u nt i ng 
p o s i t i o n 

Th e mo u nt i ng i nc l i na t i o n o f  t h e c o nnec t o r  ma k es  t h e 
s c r een c ent er  w i t h i n ±  0.5mm a s  t h e h o r i z o nt a l .  (2) 

No t e (1) Pl ea s e r ef er  t o  t h e a t t a c h ed  d r a w i ngs  f o r  mo r e i nf o r ma t i o n o f  f r o nt  a nd  ba c k  o u t l i ne d i mens i o ns . 
No t e (2) Co nnec t o r  mo u nt i ng p o s i t i o n 

 
 
+/- 0.5mm 
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 2 . A B S O L U T E  M A X I M U M  R A T I N G S  
2.1 A B S OL U T E RA T IN G S  OF  EN VIRON M EN T  

Va l u e 
It em Sy mbo l  

Mi n. Ma x . 
U ni t  No t e 

St o r a ge Temp er a t u r e TST -20 +60 º C 
(1) 

W i t h  CMI 
Mo d u l e 

Op er a t i ng Ambi ent  Temp er a t u r e TOP 0 50 º C 
(1), (2) 

W i t h  CMI 
Mo d u l e 

No t e (1) Temp er a t u r e a nd  r el a t i v e h u mi d i t y  r a nge i s  s h o w n i n t h e f i gu r e bel o w . 
  (a ) 90 %RH Ma x . (Ta  � 40 º C). 
  (b) W et -bu l b t emp er a t u r e s h o u l d  be 39 º C Ma x . (Ta  >  40 º C). 
  (c ) No  c o nd ens a t i o n. 
No t e (2) Th e ma x i mu m o p er a t i ng t emp er a t u r e i s  ba s ed  o n t h e t es t  c o nd i t i o n t h a t  t h e s u r f a c e t emp er a t u r e o f  

d i s p l a y  a r ea  i s  l es s  t h a n o r  eq u a l  t o  65 º C w i t h  LCD mo d u l e a l o ne i n a  t emp er a t u r e c o nt r o l l ed  c h a mber . 
Th er ma l  ma na gement  s h o u l d  be c o ns i d er ed  i n f i na l  p r o d u c t  d es i gn t o  p r ev ent  t h e s u r f a c e t emp er a t u r e 
o f  d i s p l a y  a r ea  f r o m bei ng o v er  65 º C. Th e r a nge o f  o p er a t i ng t emp er a t u r e ma y  d egr a d e i n c a s e o f  
i mp r o p er  t h er ma l  ma na gement  i n f i na l  p r o d u c t  d es i gn. 
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2.2 A B S OL U T E RA T IN G S  OF  EN VIRON M EN T  ( OP EN  C EL L )  
Rec o mmend ed  St o r a ge Co nd i t i o n: W i t h  s h i p p i ng p a c k a ge. 
Rec o mmend ed  St o r a ge t emp er a t u r e r a nge: 25± 5 � 
 Rec o mmend ed  St o r a ge h u mi d i t y  r a nge: 50± 10%RH 
Rec o mmend ed  Sh el f  l i f e: a  mo nt h  
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3 . E L E C T R I C A L  C H A R A C T E R I S T I C S  
3 .1 T F T  L C D  OP EN  C EL L   

 (Ta  = 25 ±  2 º C)  
Va l u e Pa r a met er  Sy mbo l  Mi n. Ty p . Ma x . U ni t  No t e 

VGH 24 25 26 V  
VGL -8.3 -8.0 -7.7 V  
VDA 17.4 17.7 18.0 V  Po w er  Su p p l y  Vo l t a ge 
VDD 3.2 3.3 3.4 V  
IGH - 10 - mA  
IGL - 3 - mA  
IDA - 350 - mA  Po w er  Su p p l y  Cu r r ent  
IDD - 345 - mA  

Inp u t  Hi gh  Th r es h o l d  Vo l t a ge VIH 2.7 - 3.3 V  CMOS 
i nt er f a c e Inp u t  Lo w  Th r es h o l d  Vo l t a ge VIL  0 - 0.7 V   
 

3 .2 M i n i -L VD S  C H A RA C T ERIS T IC S                                               
Va l u e It em Sy mbo l  Co nd i t i o n Mi n Ty p  Ma x  U ni t  

Mi ni -LVDS 
d i f f er ent i a l  v o l t a ge 
(a mp l i t u d e: p ea k  t o  
p ea k ) 

VID  3.0V�VDD�3.6V 
F CPV�330MHz  200 - 600 mV 

Mi ni -LVDS c o mmo n 
mo d e i np u t  v o l t a ge 
r a nge (c ent er ) 

V C M  3.0V�VDD�3.6V VSS+0.5 1.2 VDD-1.2 V 
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4. I N P U T  T E R M I N A L  P I N  A S S I G N M E N T  
4.1 T F T  L C D  OP EN  C EL L  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
TFT LCD PANEL 

 
( 1 9 2 0 x 3 x 1 0 8 0 )  

X(R) Board X(L ) Board 

INPUT CONNECTOR 
P-TW O ( 1 9 6 2 2 5 -8 0 0 4 1 )  o r  

e q u i v a l e n t  

INPUT CONNECTOR 
P-TW O ( 1 9 6 2 2 5 -8 0 0 4 1 )  o r  

e q u i v a l e n t  

M i n i -L V D S  s i g n a l  i n p u t  M i n i -L V D S  s i g n a l  i n p u t  
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5 . I N P U T  T E R M I N A L  P I N  A S S I G N M E N T  
5 .1 T F T  L C D  OP EN  C EL L  IN P U T  
CN 1  ( X L )  Co n n e c t o r  P i n  As s i g n m e n t  
Pi n No . Sy mbo l  Des c r i p t i o n Pi n No . Sy mbo l  Des c r i p t i o n 
1 GND Gr o u nd  41 NC No  c o nnec t i o n 
2 LV5N Mi ni -LVDS d a t a  s i gna l  42 STV Sc a n d r i v er  s t a r t  p u l s e 
3 LV5P Mi ni -LVDS d a t a  s i gna l  43 TP1 Mi ni -LVDS d a t a  l a t c h  
4 LV4N Mi ni -LVDS d a t a  s i gna l  44 EIOA So u r c e d r i v er  s t a r t  p u l s e A 
5 LV4P Mi ni -LVDS d a t a  s i gna l  45 EIOB So u r c e d r i v er  s t a r t  p u l s e B 
6 LV3N Mi ni -LVDS d a t a  s i gna l  46 VDASEL Ha l f / F u l l  VDA o p er a t i ng  

r a nge s el ec t i o n 
7 LV3P Mi ni -LVDS d a t a  s i gna l  47 GND Gr o u nd  
8 GND Gr o u nd  48 GM18 Ga mma  Po w er  s u p p l y  
9 LVCLK N Da t a  d r i v er  c l o c k  49 GM17 Ga mma  Po w er  s u p p l y  
10 LVCLK P Da t a  d r i v er  c l o c k  50 GM16 Ga mma  Po w er  s u p p l y  
11 GND Gr o u nd  51 GM15 Ga mma  Po w er  s u p p l y  
12 LV2N Mi ni -LVDS d a t a  s i gna l  52 GM14 Ga mma  Po w er  s u p p l y  
13 LV2P Mi ni -LVDS d a t a  s i gna l  53 GM13 Ga mma  Po w er  s u p p l y  
14 LV1N Mi ni -LVDS d a t a  s i gna l  54 GM12 Ga mma  Po w er  s u p p l y  
15 LV1P Mi ni -LVDS d a t a  s i gna l  55 GM10 Ga mma  Po w er  s u p p l y  
16 LV0N Mi ni -LVDS d a t a  s i gna l  56 GM9 Ga mma  Po w er  s u p p l y  
17 LV0P Mi ni -LVDS d a t a  s i gna l  57 GM7 Ga mma  Po w er  s u p p l y  
18 GND Gr o u nd  58 GM6 Ga mma  Po w er  s u p p l y  
19 LV5N Mi ni -LVDS d a t a  s i gna l  59 GM5 Ga mma  Po w er  s u p p l y  
20 LV5P Mi ni -LVDS d a t a  s i gna l  60 GM4 Ga mma  Po w er  s u p p l y  
21 LV4N Mi ni -LVDS d a t a  s i gna l  61 GM3 Ga mma  Po w er  s u p p l y  
22 LV4P Mi ni -LVDS d a t a  s i gna l  62 GM2 Ga mma  Po w er  s u p p l y  
23 LV3N Mi ni -LVDS d a t a  s i gna l  63 GM1 Ga mma  Po w er  s u p p l y  
24 LV3P Mi ni -LVDS d a t a  s i gna l  64 GND Gr o u nd  
25 GND Gr o u nd  65 VDAH Dr i v er  Po w er  s u p p l y  
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26 LVCLK N Da t a  d r i v er  c l o c k  66 VDAL Dr i v er  Po w er  s u p p l y  
27 LVCLK P Da t a  d r i v er  c l o c k  67 GND Gr o u nd  
28 GND Gr o u nd  68 VCM VCM Po w er  s u p p l y  
29 LV2N Mi ni -LVDS d a t a  s i gna l  69 VCM VCM Po w er  s u p p l y  
30 LV2P Mi ni -LVDS d a t a  s i gna l  70 GND Gr o u nd  

31 LV1N Mi ni -LVDS d a t a  s i gna l  71 VDA Dr i v er  Po w er  s u p p l y  
32 LV1P Mi ni -LVDS d a t a  s i gna l  72 VDA Dr i v er  Po w er  s u p p l y  
33 LV0N Mi ni -LVDS d a t a  s i gna l  73 GND Gr o u nd  

34 LV0P Mi ni -LVDS d a t a  s i gna l  74 VDD Lo gi c  Po w er  s u p p l y  

35 GND Gr o u nd  75 VDD Lo gi c  Po w er  s u p p l y  

36 GND Gr o u nd  76 VGL Dr i v er  Po w er  s u p p l y  

37 OE1 Sc a n d r i v er  o u t p u t  ena bl e 1 77 VGL Dr i v er  Po w er  s u p p l y  

38 OE2 Sc a n d r i v er  o u t p u t  ena bl e 2 78 VGH Dr i v er  Po w er  s u p p l y  

39 CK V Sc a n d r i v er  c l o c k  79 VGH Dr i v er  Po w er  s u p p l y  

40 POL p o l a r i t y  i nv er t  80 GND Gr o u nd  

 
CN 1  ( X R)  Co n n e c t o r  P i n  As s i g n m e n t  
Pi n No . Sy mbo l  Des c r i p t i o n Pi n No . Sy mbo l  Des c r i p t i o n 
1 GND Gr o u nd  41 RV2P Mi ni -LVDS d a t a  s i gna l  
2 VGH Dr i v er  Po w er  s u p p l y  42 RV1N Mi ni -LVDS d a t a  s i gna l  
3 VGH Dr i v er  Po w er  s u p p l y  43 RV1P Mi ni -LVDS d a t a  s i gna l  
4 VGL Dr i v er  Po w er  s u p p l y  44 RV0N Mi ni -LVDS d a t a  s i gna l  
5 VGL Dr i v er  Po w er  s u p p l y  45 RV0P Mi ni -LVDS d a t a  s i gna l  
6 VDD Lo gi c  Po w er  s u p p l y  46 GND Gr o u nd  
7 VDD Lo gi c  Po w er  s u p p l y  47 RV5N Mi ni -LVDS d a t a  s i gna l  
8 GND Gr o u nd  48 RV5P Mi ni -LVDS d a t a  s i gna l  
9 VDA Dr i v er  Po w er  s u p p l y  49 RV4N Mi ni -LVDS d a t a  s i gna l  
10 VDA Dr i v er  Po w er  s u p p l y  50 RV4P Mi ni -LVDS d a t a  s i gna l  
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11 GND Gr o u nd  51 RV3N Mi ni -LVDS d a t a  s i gna l  
12 VCM VCM Po w er  s u p p l y  52 RV3P Mi ni -LVDS d a t a  s i gna l  
13 VCM VCM Po w er  s u p p l y  53 GND Gr o u nd  
14 GND Gr o u nd  54 RVCLK N Da t a  d r i v er  c l o c k  
15 VDAL Dr i v er  Po w er  s u p p l y  55 RVCLK P Da t a  d r i v er  c l o c k  
16 VDAH Dr i v er  Po w er  s u p p l y  56 GND Gr o u nd  
17 GND Gr o u nd  57 RV2N Mi ni -LVDS d a t a  s i gna l  
18 NC No  c o nnec t i o n 58 RV2P Mi ni -LVDS d a t a  s i gna l  
19 VDASEL Ha l f / F u l l  VDA o p er a t i ng  

r a nge s el ec t i o n 
59 RV1N Mi ni -LVDS d a t a  s i gna l  

20 EIOB So u r c e d r i v er  s t a r t  p u l s e B 60 RV1P Mi ni -LVDS d a t a  s i gna l  
21 EIOA So u r c e d r i v er  s t a r t  p u l s e A 61 RV0N Mi ni -LVDS d a t a  s i gna l  
22 TP1 Mi ni -LVDS d a t a  l a t c h  62 RV0P Mi ni -LVDS d a t a  s i gna l  
23 STV Sc a n d r i v er  s t a r t  p u l s e 63 GND Gr o u nd  
24 NC No  c o nnec t i o n 64 GM18 Ga mma  Po w er  s u p p l y  
25 POL p o l a r i t y  i nv er t  65 GM17 Ga mma  Po w er  s u p p l y  
26 CK V Sc a n d r i v er  c l o c k  66 GM16 Ga mma  Po w er  s u p p l y  
27 OE2 Sc a n d r i v er  o u t p u t  ena bl e 2 67 GM15 Ga mma  Po w er  s u p p l y  
28 OE1 Sc a n d r i v er  o u t p u t  ena bl e 1 68 GM14 Ga mma  Po w er  s u p p l y  
29 GND Gr o u nd  69 GM13 Ga mma  Po w er  s u p p l y  
30 RV5N Mi ni -LVDS d a t a  s i gna l  70 GM12 Ga mma  Po w er  s u p p l y  
31 RV5P Mi ni -LVDS d a t a  s i gna l  71 GM10 Ga mma  Po w er  s u p p l y  
32 RV4N Mi ni -LVDS d a t a  s i gna l  72 GM9 Ga mma  Po w er  s u p p l y  
33 RV4P Mi ni -LVDS d a t a  s i gna l  73 GM7 Ga mma  Po w er  s u p p l y  
34 RV3N Mi ni -LVDS d a t a  s i gna l  74 GM6 Ga mma  Po w er  s u p p l y  
35 RV3P Mi ni -LVDS d a t a  s i gna l  75 GM5 Ga mma  Po w er  s u p p l y  
36 GND Gr o u nd  76 GM4 Ga mma  Po w er  s u p p l y  
37 RVCLK N Da t a  d r i v er  c l o c k  77 GM3 Ga mma  Po w er  s u p p l y  

38 RVCLK P Da t a  d r i v er  c l o c k  78 GM2 Ga mma  Po w er  s u p p l y  
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39 GND Gr o u nd  79 GM1 Ga mma  Po w er  s u p p l y  

40 RV2N Mi ni -LVDS d a t a  s i gna l  80 GND Gr o u nd  

 
No t e (1) Th e EIOA mu s t  be c o nnec t ed  t o  t h e EIOB. 
No t e (2) Th e VDAH mu s t  be c o nnec t ed  t o  t h e GND. 
No t e (3) Th e VDAL mu s t  be c o nnec t ed  t o  t h e VDA. 
No t e (2) Pl ea s e s et  VDASEL t o  l o w . 
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5 .2 C OL OR D A T A  IN P U T  A S S IG N M EN T  
Th e br i gh t nes s  o f  ea c h  p r i ma r y  c o l o r  (r ed , gr een a nd  bl u e) i s  ba s ed  o n t h e 8-bi t  gr a y  s c a l e d a t a  i np u t  f o r  t h e c o l o r . 
Th e h i gh er  t h e bi na r y  i np u t , t h e br i gh t er  t h e c o l o r . Th e t a bl e bel o w  p r o v i d es  t h e a s s i gnment  o f  t h e c o l o r  v er s u s  
d a t a  i np u t . 

 Da t a  Si gna l  
Red  Gr een Bl u e Co l o r  

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 

Ba s i c  
Co l o r s  

Bl a c k  
Red  
Gr een 
Bl u e 
Cy a n 
Ma gent a  
Yel l o w  
W h i t e 

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 

 
Gr a y  
Sc a l e 
Of  
Red  

Red  (0) /  Da r 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 

 
Gr a y  
Sc a l e 
Of  
Gr een 

Gr een (0) /  Da r k  
Gr een (1) 
Gr een (2) 

: 
: 

Gr een (253) 
Gr een (254) 
Gr 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 

 
Gr a y  
Sc a l e 
Of  
Bl u e 

Bl u e (0) /  Da r k  
Bl u e (1) 
Bl u e (2) 

: 
: 

Bl u e (253) 
Bl u e (254) 
Bl 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 

No t e (1) 0: Lo w  Lev el  Vo l t a ge, 1: Hi gh  Lev el  Vo l t a ge 
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6 . I N T E R F A C E  T I M I N G  
6 .1 IN P U T  S IG N A L  T IM IN G  S P EC IF IC A T ION S  

Th e i np u t  s i gna l  t i mi ng s p ec i f i c a t i o ns  a r e s h o w n a s  t h e f o l l o w i ng t a bl e a nd  t i mi ng d i a gr a m. 
Si gna l  It em Sy mbo l  Mi n. Ty p . Ma x . U ni t  No t e 

F r 6 57 60 63 Hz  
F r a me Ra t e 

F r 5 47 50 53 
 

 

To t a l  Tv  1115 1125 1135  Th  Tv =Tv d +Tv b 
Di s p l a y  Tv d  1080 1080 1080 Th  - 

Ver t i c a l  Ac t i v e Di s p l a y  
Ter m 

Bl a nk  Tv b 35 45  55 Th  - 
To t a l  Th  1050 1100  1150 Tc  Th =Th d +Th

b 
Di s p l a y  Th d  960 960 960 Tc  - 

Ho r i z o nt a l  Ac t i v e Di s p l a y  
Ter m 

Bl a nk  Th b 90 140  190 Tc  - 
 
IN P U T SIG N AL  TIMIN G  D IAG RAM 
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Valid display data (960 clocks) 
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DCLK 
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  0. 5 � T 1 �30m s  
    0� T 2 � 5 0m s  
    0� T 3� 5 0m s  
    5 00m s  � T 4  

50% 

0V 

0V 

50% 

T6 T5 

T3 T1 

0.1Vcc 0.1VCC 

T4 T2 

 

Power On Power Of f  
L V D S Si g n a l s  

 

B a c k l i g h t  ( R ec om m end ed )  
5 00m s � T 5  
1 00m s � T 6  

T7 T8 

O p t i o n  Si g n a l s  
(SELLVDS,OD_ SEL) 

0� T 7 � T 2  
0� T 8 � T 3  

6 .2 P OWER ON / OF F  S EQ U EN C E 
To  p r ev ent  a  l a t c h -u p  o r  DC o p er a t i o n o f  LCD mo d u l e, t h e p o w er  o n/ o f f  s eq u enc e s h o u l d  be a s  t h e d i a gr a m 

bel o w . 
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7. O P T I C A L  C H A R A C T E R I S T I C S  
7.1 T ES T  C ON D IT ION S   

It em Sy mbo l  Va l u e U ni t  
Ambi ent  Temp er a t u r e Ta  25±2 oC 
Ambi ent  Hu mi d i t y  Ha  50±10 %RH 
Ver t i c a l  F r a me Ra t e  F r  60 Hz  
Th e LCD mo d u l e s h o u l d  be s t a bi l i z ed  a t  gi v en t emp er a t u r e f o r  1 h o u r  t o  a v o i d  a br u p t  t emp er a t u r e c h a nge 
d u r i ng mea s u r i ng i n a  w i nd l es s  r o o m. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CS - 2000   

  

500 mm  

LCD Mo d u l e  

LCD Pa nel    

  
L i g h t  S h i el d  R oom  
( A m b i ent  L u m i na nc e< 2 l u x )        

  

F i el d  o f  Vi ew  = 1º  
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7.2 OP T IC A L  S P EC IF IC A T ION S  
Th e r el a t i v e mea s u r ement  met h o d s  o f  o p t i c a l  c h a r a c t er i s t i c s  a r e s h o w n a s  bel o w . Th e f o l l o w i ng i t ems  
s h o u l d  be mea s u r ed  u nd er  t h e t es t  c o nd i t i o ns  d es c r i bed  i n 5.1 a nd  s t a bl e env i r o nment  s h o w n i n 5.1.  

It em Sy mbo l  Co nd i t i o n Mi n. Ty p . Ma x . U ni t  No t e 
Rc x  0.650 - Red  Rc y  0.325 - 
Gc x  0.298 - Gr een Gc y  0.596 - 
Bc x  0.144 - Bl u e Bc y  0.077 - 
W c x  0.326 - 

Co l o r  
Ch r o ma t i c i t y  

W h i t e W c y  

θx=0°, θY =0° 
Vi ew i ng Angl e a t  No r ma l  

Di r ec t i o n 
 

St a nd a r d  l i gh t  s o u r c e “ C”  
 

W i t h  CMI Mo d u l e &  
Tc o n Bo a r d  

-0.03 

0.368 

+0.03 

- 

(0) 

Cent er  Tr a ns mi t t a nc e T% - 4.8 - % (1),(5) 
Co nt r a s t  Ra t i o  CR 3500 5000 - - (1),(3) 
Res p o ns e Ti me Gr a y  t o  

gr a y  

θx=0°, θY =0° 
 

W i t h  CMI Mo d u l e &  
Tc o n Bo a r d  - 7.5 14 ms  (1),(4) 

θx+ - 88 - Ho r i z o nt a l  
θx- - 88 - 
θY+ - 88 - 

Vi ew i ng 
Angl e 

Ver t i c a l  
θY- 

CR≥20 
 

W i t h  CMI Mo d u l e &  
Tc o n Bo a r d  

- 88 - 

Deg. (1),(2) 

No t e (0) Li gh t  s o u r c e i s  t h e s t a nd a r d  l i gh t  s o u r c e ” C”  w h i c h  i s  d ef i ned  by  CIE a nd  d r i v i ng v o l t a ge a r e ba s ed  o n  
s u i t a bl e ga mma  v o l t a ges . Th e c a l c u l a t i ng met h o d  i s  a s  f o l l o w i ng : 
1.Mea s u r e Mo d u l e’ s  W ,R,G,B s p ec t r u m a nd  BLU ’ s  s p ec t r u m. W h i c h  BLU  i s  s u p p l i ed  by  V400H1-L10. 
2.Ca l c u l a t e c el l ’ s  s p ec t r u m. 
3.Ca l c u l a t e c el l ’ s  c h r o ma t i c i t y  by  u s i ng t h e s p ec t r u m o f  s t a nd a r d  l i gh t  s o u r c e “ C” . 

 
No t e (1) Li gh t  s o u r c e i s  t h e BLU  w h i c h  s u p p l i ed  by  CMI a nd  d r i v i ng v o l t a ge a r e ba s ed  o n s u i t a bl e ga mma  

v o l t a ges . 
 

 

 

No t e (2) Def i ni t i o n o f  Vi ew i ng Angl e (θx , θ y ) : 
Vi ew i ng a ngl es  a r e mea s u r ed  by  Au t r o ni c  Co no s c o p e Co no -80  
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No t e (3) Def i ni t i o n o f  Co nt r a s t  Ra t i o  (CR): 
Th e c o nt r a s t  r a t i o  c a n be c a l c u l a t ed  by  t h e f o l l o w i ng ex p r es s i o n. 

Co nt r a s t  Ra t i o  (CR) = 
 L0 of Luminance Surface 

     L255 of Luminance Surface      

L255: Lu mi na nc e o f  gr a y  l ev el  255 
L 0: Lu mi na nc e o f  gr a y  l ev el  0 
CR = CR (5), w h er e CR (X ) i s  c o r r es p o nd i ng t o  t h e Co nt r a s t  Ra t i o  o f  t h e p o i nt  X  a t  t h e f i gu r e i n No t e (6). 

 
No t e (4) Def i ni t i o n o f  Res p o ns e Ti me (TR, TF,  Gr a y  t o  Gr a y ) : 

 

 

 

 

 

 

 

 

 

 

 

Th e d r i v i ng s i gna l  mea ns  t h e s i gna l  o f  gr a y  l ev el  0, 31, 63, 95, 127, 159, 191, 223 a nd  255 
TR mea ns  s w i t c h i ng t i me f r o m gr a y  0 t o  255 
TF mea ns  s w i t c h i ng t i me f r o m gr a y  255 t o  0 

12 o’clock direction 

θy+ = 90º 

6 o’clock 

θy- = 90º 

θx− 
θx+ 

θy+ 

x- 
y+ 

y- x+ 

  Normal  

θx = θy = 0º 

θX+ = 90º 

θX- = 90º 

Op t i c a l  
R es p ons e 

1 00%  
9 0%  

 
 
 
 

1 0%  
0%  

G ra y  t o g ra y  
s wi t c h i ng  t i m e 

T i m e 
G ra y  t o g ra y  
s wi t c h i ng  t i m e 
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Gr a y  t o  gr a y  mea ns  t h e a v er a ge s w i t c h i ng t i me o f  gr a y  l ev el  0, 31, 63, 95, 127, 159, 191, 223 a nd  255 t o  
ea c h  o t h er . 

 
No t e (5) Def i ni t i o n o f  Tr a ns mi t t a nc e (T%) : 

Mea s u r e t h e l u mi na nc e o f  gr a y  l ev el  255 a t  c ent er  p o i nt  o f  LCD mo d u l e. 
Tr a ns mi t t a nc e (T%) = 100%

unit backligh of Luminance

    module LCD of Luminance     
×  
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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 N D  H A N D L IN G  P REC A U T ION S  

[  1 ] Do  no t  a p p l y  r o u gh  f o r c e s u c h  a s  bend i ng o r  t w i s t i ng t o  t h e mo d u l e d u r i ng a s s embl y . 
[  2 ] It  i s  r ec o mmend ed  t o  a s s embl e o r  t o  i ns t a l l  a  mo d u l e i nt o  t h e u s er ’ s  s y s t em i n c l ea n w o r k i ng a r ea s . Th e d u s t  

a nd  o i l  ma y  c a u s e el ec t r i c a l  s h o r t  o r  w o r s en t h e p o l a r i z er . 
[  3 ] Do  no t  a p p l y  p r es s u r e o r  i mp u l s e t o  t h e mo d u l e t o  p r ev ent  t h e d a ma ge o f  LCD p a nel . 
[  4 ] Al w a y s  f o l l o w  t h e c o r r ec t  p o w er -o n s eq u enc e w h en t h e LCD mo d u l e i s  t u r ned  o n. Th i s  c a n p r ev ent  t h e 

d a ma ge a nd  l a t c h -u p  o f  t h e CMOS LSI c h i p s . 
[  5 ] Th e d i s t a nc e bet w een COF  ed ge a nd  r i b o f  BLU  i s  s u gges t ed  t o  be l a r ger  t h a n 5mm, i n o r d er  t o  p r ev ent  

f r o m d a ma ge o n COF  d u r i ng mo d u l e a s s embl y . 
[  6 ] Do  no t  d es i gn s h a r p -p o i nt ed  s t r u c t u r e /  p a r t i ng l i ne /  t o o l i ng ga t e o n t h e COF  p o s i t i o n o f  p l a s t i c  p a r t s , 

bec a u s e t h e bu r r  w i l l  s c r a p e t h e COF . 
[  7 ] If  COF  w o u l d  be bend ed  d u r i ng mo d u l e a s s embl y , i t  i s  s u gges t ed  no t  t o  l o c a t e t h e IC o n t h e bend i ng c o r ner  

o f  COF . 
[  8 ] Th e ga p  bet w een COF  IC a nd  a ny  s t r u c t u r e o f  BLU  i s  s u gges t ed  t o  be l a r ger  t h a n 2mm, i n o r d er  t o  p r ev ent  

f r o m d a ma ge o n COF  IC. 
[  9 ] Bez el  o p eni ng mu s t  h a v e no  bu r r . Bu r r  w i l l  s c r a p e t h e p a nel  s u r f a c e. 
[  10 ] It  i s  s u gges t ed  t h a t  bez el  o f  mo d u l e a nd  bez el  o f  TV s et  c a n no t  p r es s  o r  t o u c h  t h e p a nel  s u r f a c e. It  w i l l  

ma k e l i gh t  l ea k a ge o r  s c r a p e. 
[  11 ] W h en mo d u l e u s ed  F F C /  F PC, bu t  no  F F C /  F PC t o  be a t t a c h ed  i n t h e o p en c el l . Cu s t o mer  c a n r ef er  t h e 

F F C /  F PC d r a w i ng a nd  bu y  i t  by  s el f . 
[  12 ] Th e ga p  bet w een Pa nel  a nd  a ny  s t r u c t u r e o f  Bez el  i s  s u gges t ed  t o  be l a r ger  t h a n 2mm, i n o r d er  t o  p r ev ent  

f r o m d a ma ge o n Pa nel . 
[  13 ] Do  no t  p l u g i n o r  p u l l  o u t  t h e I/ F  c o nnec t o r  w h i l e t h e mo d u l e i s  i n o p er a t i o n. 
[  14 ] U s e a  s o f t  d r y  c l o t h  w i t h o u t  c h emi c a l s  f o r  c l ea ni ng, bec a u s e t h e s u r f a c e o f  p o l a r i z er  i s  v er y  s o f t  a nd  ea s i l y  

s c r a t c h ed . 
[  15 ] Mo i s t u r e c a n ea s i l y  p enet r a t e i nt o  LCD mo d u l e a nd  ma y  c a u s e t h e d a ma ge d u r i ng o p er a t i o n. 
[  16 ] W h en s t o r i ng mo d u l es  a s  s p a r es  f o r  a  l o ng t i me, t h e f o l l o w i ng p r ec a u t i o n i s  nec es s a r y . 

[  16.1 ] Do  no t  l ea v e t h e mo d u l e i n h i gh  t emp er a t u r e, a nd  h i gh  h u mi d i t y  f o r  a  l o ng t i me. It  i s  h i gh l y  
r ec o mmend ed  t o  s t o r e t h e mo d u l e w i t h  t emp er a t u r e f r o m 0 t o  35�at normal humidity without 
conde ns ation. 

[  16 .2 ] The  module  s hall be  s tore d in dark  p lace . Do not s tore  the  TF T-L C D module  in dire ct s unlig ht or 
f luore s ce nt lig ht. 

[  17  ] W he n ambie nt te mp e rature  is  lowe r than 10º C ,  the  dis p lay q uality mig ht be  re duce d. 
[  18  ] The  p e e ling  s tre ng th of  C O F  is  200g f / cm. 
[  19  ] During  module  as s e mbly p roce s s ,  the  s tatic e le ctricity around the  e nv ironme nt s hould be  le s s  than 300V . 
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8.2  S A F E T Y  P R E C A U T I O N S  
[  1 ] I f  the  liq uid crys tal mate rial le ak s  f rom the  p ane l,  it s hould be  k e p t away f rom the  e ye s  or mouth. I n cas e  of  

contact with hands ,  s k in or clothe s ,  it has  to be  was he d away thoroug hly with s oap . 
[  2 ] A f te r e nd of  lif e  of  the  op e n ce ll p roduct,  it is  not harmf ul in cas e  of  normal op e ration and s torag 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  O P E N  C E L L  L A B E L  

The  barcode  name p late  is  p as te d on e ach op e n ce ll as  illus tration f or C MI  inte rnal control.  
 

 

     

 

F ig ure .9 -1 S e rial N o. L abe l on S PW B  and C e ll 
Mode l N ame : V 400H J1-P01  
R e v is ion: R e v . XX,  f or e x amp le : A 0,  A 1…  B 1,  B 2…  or C 1,  C 2… e tc. 
S e rial I D: X X X X X X X Y M D L  N  N  N  N  
 
 
 
 
 
 
 
 
 

    

S e rial I D include s  the  inf ormation as  be low: 
Manuf acture d Date :  
                 Ye ar: 2010= 0,  2011= 1, 2012= 2… e tc. 
                 Month: 1~ 9 ,  A ~ C ,  f or Jan. ~  De c. 
                 Day: 1~ 9 ,  A ~ Y,  f or 1s t to 31s t,  e x clude  I  , O ,  and U . 
R e v is ion C ode : C ov e r all the  chang e  
S e rial N o.: Manuf acturing  s e q ue nce  of  p roduct 
 

 

 

 

 

 

 

 

 

 

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

V400HJ1 –P01  Rev. XX 

C MI  I nte rnal U s e   

 

Ye ar,  Month,  Date    

C MI  I nte rnal U s e  

R e v is ion 

S e rial N o. 
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F ig ure .9 -2 Pane l I D L abe l on C e ll 
Pane l I D L abe l include s  the  inf ormation as  be low : 
Pane l I D: T X X X X X X X X X X X 
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F A B  L ine : 1~ 8 ,  f or F ab1~ F ab8  
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9.2  C A R T O N  L A B E L  
The  barcode  name p late  is  p as te d on e ach box  as  illus tration,  and its  de f initions  are  as  f ollowing  e x p lanation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Mode l N ame : V 400H J1– P01 
(b) C arton I D: X X X X X X X Y M D X X X X  
 

 

 

 

 

 

 

 

 

 

S e rial I D include s  the  inf ormation as  be low : 
Manuf acture d Date :  
                 Ye ar: 2010= 0,  2011= 1, 2012= 2… e tc. 
                 Month: 1~ 9 ,  A ~ C ,  f or Jan. ~  De c. 
                 Day: 1~ 9 ,  A ~ Y,  f or 1s t to 31s t,  e x clude  I  , O ,  and U . 
R e v is ion C ode : C ov e r all the  chang e  

(c) Q uantitie s : 12 
 

   

P.O . N O .                                          

Parts  I D.                                          

Mode l N ame    V 400H J1-P01                              

C arton I D.    Q uantitie s      
            XXXXXXXXXXXXXX 

Made  I n Taiwan (Made  I n C hina) 

RoHS  
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Ye ar,  Month,  Date    

C MI  I nte rnal U s e  

R e v is ion 

C MI  I nte rnal U s e  
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1 0 .  P A C K A G I N G  
1 0 .1  P A C K A G I N G  S P E C I F I C A T I O N S  

(1) 12 PC S  L C D TV  Pane ls  /  1 B ox  
(2) B ox  dime ns ions  :1008 (L ) X 7 38 (W ) X 25 2(H )mm 
(3) W e ig ht : ap p rox imate ly 38  K g  
(4) De s iccant (Drie r) : W e ig ht 30g  /  1 p ie ce ,  Q uantity 4 p cs ,  C obalt chloride  f re e . 

 
1 0 .2  P A C K A G I N G  M E T H O D  

Pack ing  me thod is  s hown in F ig ure  10.1 &  10.2 
 

 

 

 

 

 

 

 

 

 

 

 

 

F ig ure .10-1 Pack ing  Me thod 
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F ig ure .10-2 Pack ing  Me thod 
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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 S T I C  
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