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INTERFACE & INTERCONNECTION FOR 4-INCH & 6-INCH TFT I LCOs 
Alan Dragon, Field Applications Engineer 

INTRODUCTION 

Sharp Electronics Corporation has introduced a 
series of small TFT (Thin Film Transisto r ) LCD mod­
ules to be used in a wide range of video applications. 
These displays are well suited for use in Portable 
TVNeR Entertainment Systems, TestlControl Equip­
ment, Control and Entertai nment displays for Aviation, 
along wi th Automotive , Navigational and Imaging Ap­
plicatons. The current product line-up includes diago­
nal sizes of 3", 4" and 5.7" (Table 2, page 2). With 
three formats available (234V x 32.SH, 234V x 720H, 
240V x 720 H), NTSC and PAL Video Standards ca n 
be supported by various models Vv'ithin the producl line 
(Note 1). A ll 4" and 5.7" models are avaitable with a 6 
o'clock or a 12 o'clock viewing direction for optimum 
performance with any mounting orientation . 

Sharp TFT LCOs use the normally white mode of 
operation for an excellent contrast ratio and superior 
color reproducibi lity. This is characterized by a con­
trast ratio of 30:1 with a light output of 120 nits (35 
foot-Iamberts). With these specifications, the TFT 
LCD modules can be used in various lighting envi ron­
ments. 

The possibi lity of battery operation is enhanced by 
the low power consumption of the TFT display. Total 
power is typically 2.6 watts , with 1.7 wa tts of that total 
being consumed by the backlight. 

VIDEO SIGNAL STANDARDS 

NTSC/PAL 

It wi l l be useful to understand the video standards 
of NTSC and PAL before explaining the actual inter­
face of the TFT displays. NTSC (National Television 
System Committee) and PAL (Phase Alternation Line) 
are two different color encoding methods for broad­
casting or sending color video information. Most coun­
tries around the wor1d have adopted one of these two 
standards. The remaining countries have adopted 
SECAM, which is based on the PAL Standard (Table 
3). This application note wil l concentrate on the timing 
characteristics of the NTSC and PAL Standards and 
leave the explanation of color encoding and decoding 
methods up to video textbooks. 

Table 1. 
Transition from Prototype Models to Current 

Production Mode ls 

~MCDEL F1"dJ1 0 I YPE M (DB... 

LQ!RBJ1 LQ!24Y02 (Nr&:6 o'dock] 
NTroPAL 
6o'dock LQ!24P01 (PAL 6 o'dock] 

LQ!RA01 LQ!24A01 (Nr&:6 o'dock] 
NTroPAL 
6o'dock LCSMPD1 (PAL 6o'dock] 

LQ!RBJ2 LQ!N<\02 (Nr&:12 o'dock] 
NTroPAL 
12o'dod< LQ!MPD2 (PAL 12 o'dod<] 

LCSRA01 LCSN<\Ol (Nr&:6 o'dod<] 
NTroPAL 
6o'dock LCMI'D1 (PAL 6o'dock] 

LCSRA02 LCSN<\Ol (Nr&:12 o'dock] 
NTroPAL 
120'dock LCSMPD2 (PAL 12 o'dock] 

LCSRA02 LCSN<\02 (Nr&:12 o'dock] 
NTroPAL 
12 o'dock LCSMPD2 (PAL 12 o'dock] 

The basic difference between NTSC and PAL is the 
number of l ines per frame. NTSC uses 525 lines per 
frame at a 60 Hz field rate and PAL uses 625 l ines per 
frame at a 50 Hz field rate (Table 4). 

When an image is broken up into more horizontal 
lines , the resolution and image qual i ty improve accord­
ingly. Both standards consist of two interl aced fie lds. 
These two fi elds (des ignated odd and even) make up 
one ful l frame. The altemating odd and even fields 
make the actual frame rate 1/2 of the field rate (Figure 
1). Although the two fields alternate, the human eye 
will superimpose and blend the odd and even fields to 
give the appearance of one conti nuous and flicker-free 
image. 

SHARP EXH]BIT 1015 
Note 1: The current product line reflects improve­
ments made to ea r1 ier models (Table 1). Sharp Corp" et ai, v. Surpass Tech Innovation LLC 
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DIAGONAL PIXEL 
SCRfEII SIZE FOII . ... T """ WOO" 6HCHES) ~ ' ffl CAAABIUTY 

l04AEOl • 23-4 •• 79 NTSCIPAL 

l04RE02 4 2341479 NTSC/PAl 

l04RAOl 4 23.(.479 NTSClPAl 

L04RA02 , 234.479 NTSClPAl 

L04NCOI , 234 I 419 NTSC 

L04NC02 , 234 I 479 NT,C 

L06RAOl ' .7 240 I 720 NTSCJPAl 

L06RA02 5.7 240 I 720 NTSClPAl 

l06NCOl 5.7 240 1720 NTSC 

l06NC02 '.7 240 1120 NT5C 

l06"4COl • .7 240 1120 PAL 

l06MC02 ' .7 240x12O PAL 

l0323YI1 , 234 1 382.5 N1SC 

l0323P01 3 234 .382.5 PAl. 

Note: All specifications are subject 10 change. 

Table 2. 
Sharp'. Small TFT Color LCD Modules 

EFFECTlVE "'""'" ..... , VIEWlNG AFIU OOT PITCH DlYENW NS 
IACKl..lGHT OIIIECTlON (W I tt) (mm) (W I H) (Will) (W IHl lIlmm) 

NlA 50'dock 81.9 I 61.8 0,171 I 0.264 122 I 100 16.6 

NlA ,2 o'dock 81.9 I 61.8 0.11110.264 1221100. 6.6 

HCfTJBuiHin 6 o'clock 81-9 I 61.8 0.171 I 0.264 110.2 185.8x 20.7 

HCFTr'Bu~t~n 12 o'clock 81.9 I 61.8 0.171.0,264 1 ,10.2185.8120.7 

HCfTfB u ln~n 6 o'Clock 81.9 x!l1.B 0.171. 0.264 110.2 x 8S.6 x 20.7 

HCFTlBuiH·in 12 o'clock 81.91 6U 0.17110.264 110.2185.8 x 20.7 

CCFTJtlui~~n 50'dock 113.8 187.6 0.15810.365 149.4.117123 

CCFTJ1luin-in 12o'dock 113.8 187.6 0.15810.365 149.41 117123 

CCFTJ8uln ... 6 o'clock 113.8187.6 0.15810.365 149.41 111123 

CCFTJ8tin., 12 o'clock 113.8.87.6 0.15h 0.365 149.41117123 

CCFTJ1kiI14i 6 o'dOCk 113.h87.6 0.158 1 0.365 149.4 1117123 

CCFTI&.iJI.In 12o'dock 113.8181.6 0.15hO.36S 149.41117123 

WA 6o'dock 61.11 « .S 0.16110.190 9Ux18.5IS1 

NlA So'dock 61.7 144.5 0.161.0.190 94.2 118.5 x 51 

WElGKT 
(GRAMS) IOtllfAC! 

'" NlA 

135 NlA 

170 Ana.logRGI! 

170 Analog RGB 

180 composltelAnlllog RGB 

'" CompoSite/Ar.alog RGB 

31' Analog ROB 

3" Analog RGB 

320 Composi1elArlalog RGB 

320 Composi1e(AnaIog RGB 

320 Composi1e'AnaiOg AGB 

310 CoInposite/AIIaIog AGB .. NlA .. NlA 
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Liquid Crystal Displays SHARP Interface & Interconnection 

Table 3. International Television Standards 

UNIlS PER FRAME: 525 
RBD RATE: 60 Hz. 
caJl~ CCIlING: NTSC 

Antiqua, West Indies 
Bahamas 
Barbados 
British Virgin Islands 
Canada 
Chile 
Costa Rica 
Cuba 
Dominican Republ ic 
Ecuadoran Republic 
EI Salvador 
Guatemala 
Japan 
Mexico 
Netherlands Antiles, West Indies 
Nicaragua 
Panama 
Peru 
Phi l lipines 
SI. Kitts, West Indies 
Samoa (U.S.) 
Surinam 
Province of Taiwan 
Trinidad, West Indies 
Trust Territory of Pacific 
United Stales of America 

UNES PER FRAME 625 
RB.D RA1E 50 Hz 
~ CCONG: PPL 

Algeria 
Australia 
Austria 
Bahrain 
Bangladesh 
Brunei 
Brazil (525 /60 ) 
Denmark 
Federal Republic of Germany 
Finland 
Hong Kong 
Iceland 
Ireland 
Italy 
Jordan 
Kuwait 
Malaysia 
Netherlands 
New Zealand 
Nigeria 
Norway 
Oman 
Pakistan 
Oatar 
Singapore 
South Africa 
Spain 
Sweden 
Switzerland 
Tanzania 
Thailand 
Turkey 
United Arab Emirates 
United Kingdom 
Yugoslavia 

UNES PER FRAME 625 
RB.D RATE 50 Hz 

~CCONQ SB:AM 
Afars and Issas 
Arab Republic of Egypt 
Bulgaria 
Czechoslovakia 
East Gennany 
France 
Greece 
Haiti 
Hungary 
Iran 
Ivory Coast 
Iraq 
Lebanon 
Luxembourg 
Mauritius 
Monaco 
Morocco 
Po land 
Reunion 
Saudi Arabia 
Tunisia 
USSR 
Za ire 

Table 4 . NTSC and PAL Timing Standards 

NTSC 

Unesl R"ane: 525 
wnes l Rad: 262.5 
ReJd Rae: 60 Hz. 
Frane Rae: 30 Hz 
DSJ>ay Pe-iod: 24 Qi 
I-bri;:nntal Inter~ : 63.5}ls (1H) 
Vatica Inlffva: 16.7 ms (262.5H) 
Vatica B"'king: 1.42 ms (22.5H) 
Vatica ~ F\J1se: 254 ~s (4H) 

PPL 

Unes 1 R"ane: 625 
wnes I Rad: 312.5 
ReJd Pae: 50 Hz. 
Frcrne Rae: 25 Hz. 
Ds~ay Pe-iod: 28 Qi 
I-brizonta Interva: 64.0IlS(1H) 
VErtical lntava: 20.0 ms (312.5H) 
Vatica B"'king: 2.08 ms (32.5H) 
Vatica ~ F\J1se: 256 ~s (4H) 
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Interface & Interconnection SHARP Liquid Crystal Displays 

INTERLACED FIELDS 

HORIZONTAL LINES 

VERTICAL DISPLAY 

FIELD 1 (ODD) 

HORIZONTAL LINES jJ 
VERTICAL BLANKING 

FIELD 2 (EVEN) 

ONE COMPLETE FRAME 

LC01-1 

Fig. 1. Interlaced Fields 

Composite/Non-Composite Video Signals 

Video signals can be transmitted in a variety of 
formats. Sharp TFT LCD modules will support the 
follow ing video configuration: 

• Composite Video - Video information is combined 
with horizontal and ve rtical sync and color burst 
information into one signal (Figure 2) . 

• Analog RGB (non-composite)- Separate red , green 
and blue video signals used in conjuction with com­
posite sync or separate horizonta l and vertical sync 
(Figure 3). 

• Composite Sync - Horizontal and vertica l sync are 
combined into one signal (F igure 4). 
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