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APPLICATIONS

This specification is applied to the following TFT Liguid Crystal Display
Module with Back-light unit and LVDS- (Low Voltage Differential Signaling)
Interface.

Nete : Inverter device for Back-light-is not built in so it should be
prepared by yourself. ‘

+ Type name » TX36DT0VC1CAF
- Display Area : H285.7XV214.3 [mm]
- Display Pixels : H1024X V768 [pixels]
(Display Dots) (H(1024%3) XV768 dots)
« Pixel Pitch : H0.279%V 0.279 [mm]
» Color Pixel Arrangement : R-G-B Vertical Stripe
« Display Mode . Transmissive Mode
| Normally White Mode
- Color Number . 262k Colors
« Interface : LVDS
- Front side Polarizer . Polarizer with Antiglare Coating -
» Back-Light : A Cold Cathode Fluorescent Lamp
' (Inverter is not included)
+ Dimensions Outlines : H298.5XV226.95X t6. OMAX [mm]
- Weight ' : 435(typ:) g}
- Power Supply | . 3.3V

Hitachi, Lid.|Date | May 102001 | 30 32847TD 1456-1 Page

2-1/1




1. ABSOLUTE MAXIMUM RATINGS

1.1 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

TTEN OPERATING STORAGE NIt | NoTR
‘ MIN. MAX. MIN. MAX.
Ambient Temperature 10 40 —20 60 T 1)
Humidity 2) 2) %RH| 1)
Vibration —  {4.9 (0.56) | - 19.6 (26) )
n/s2

Shock - 29.4(36G) - | 490 (50G) 4)
Corrosive Gas NOT ACCEPTABLE NOT ACCEPTABLE -
R e ~ | so000 | - | 50,000 | ix
Nofe 1) Environmental temperature and humidity of this unit, not of system

2

Ry,
4)

installed with this unit.
At low temperature the brightness of CFL drop and the life time of
CFL become to be shori.

Ambient temp Ta=40%T : 85%RH MAX.without condeusation.

Tms

Ta>40C : Absolute humidity must be lower
than the humidity of 85%RH at 40C.
20~50Hz, (Except resonance frequency)
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1.2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE ) : Yss=0V
ITEM 4 SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage . VDD 0 4.0 ¥y
Electrostatic Durability VESDQ +100 v D. 9
' YESDI + 8 kY D, 3
4"5.. .
Note 1} 200pF-2504Q2, 25°C ~T0%RH. 4

2 I/F Connector pins are subjected.
3) The Surface of Metal bezel and LCD are subjected.

(2) BACK-LIGHT UNIT GND=0V
ITEM ' SYMBOL MIN. MAX. UNIT

Lamp Current - IL 0 7 mArms
Lamp Voltage 4 VL 0 2000 | Vrms

1.3 Connection between PC Ground and Metal f{rame.
Metal frame of the module shold be grounded
with PC' s ground in case that protection film
is being pealed off white operating the module.
Unless you couned between metal frame and PC' s Ground.
PC's sysiem happen to shut down due to the influence
of elecirostatic discharge coused by pealing off
the protection film.
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2. OPTICAL CHARACTERISTICS

The following items are measured when the conditions of -this unit
* (TFT panel and Back-light) and measuring systems are stable.
‘The ambient light excluding Back-light is nothing.
* Measuring equipmeni : TOPCON BM-7, Pritchard 1980A, or equivalent.
. ‘Measuring point : Active area center =«

Temperature of LCD=25°C, VDD=3.3V, [v=60Hz, li=6mA
Back-Light operaiion Frequency = (55)kHz

ITEM SYMBOL|CONDITION | MIN.| TYP.| MAX.|{UNIT | NOTE
{Conirast Ratio - | CR . : 100 | 150 | — { — D)
Brightness(White) | Bwh 1120 150 | — |cd/m?
x| 0.53] 0.58 | 0.63
Red y 0.28] 0.33 | 0.38
G X 6=0" 10.25]0.30 | 0.35
reen
{ Color of CIE y f NoteDlosi}oselod)
Blue % 0.09] 0.14 | 6.19
y 0.08] 0.13 | 0.18
Whi tel—X 0.28} 0.33 | 0.38
y 0.29( 0.3¢ | 0.39
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Note 1) Definition‘of Viewing Anglé
o e=0T <

— o , b=0""
6=180° .+ — (3 : 00)

(9 : 00)

TFT/LCN

Note 2) Definition of Contrast Ratio (CR)

Brightness when displaying White rasfer

Brightness when displaying Black raster
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3. ELECTRICAL CHARACTERISTICS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE

Ta=2hTC, Vss=0V

ITEM SYMBOL MIN. TYP. MAX. UNIT |NOTE
Power Supply Voltage Vb 3.0 3.3 3.6 A

Differential Input Yoltage Hi Vin - - +100

for LVYDS Receiver Threshald 1 : ny 1)

Lo ViL -100 — -
Power Supply Current Ipn - 300 600 A | 2,3

Vsync Frequency fv — | 60 65 Mz |4

Hsync Frequency fn 7 - - 48.5 52.4 kHz | 4)

DCLK Freguency fox | — 65 68 Mz | 4

Note 1) VCM=t1.25Y

VCM is common mode voliage of LYDS transmitter/receiver.

The input terminal of LVDS tramsmitter is terminated with 100Q3.

INt
: 1000_%
IN~

LVYD§
Receiver-

2} fv=60Hz, fcLk=65MHz, Vop=3. 8V, DU Current.
Typ. value is measured when displaying Verticai-stripe (Black-Gray 7).

DC Ampere Meter

VoD

TFT/LCM

=

Vb

Vs

- 3) As this module contazins 1.0A current fuse, prepare current source

that is enough for cutting current fuse when a truble happens.

4} For LVDS Transmitter Imput
(2) BACK-LIGHT UNIT Ta=25C, GND=0V
TTEN SYMBOL | MIN. TYP. | MAX. | UNIT | NOTE
Lamp Current It 3.5 5.0 6.0 | mArms (1), 2)
Lamp Voltage Vi -~ 650 - Vras
Frequency fL 50 - 70 kHz b))
Starting Lamp Vs 1100 - Vrms )
Voltage 1250 — 4}, 5)
Note 1) i is Current of GND side.
2) Higher I. cause the short life time of CFL.
3} Lamp frequency may produce interference with Hsync {requency,
causing beat or flicker on the display.
4) Starting Lamp Voltage is applied more than Vs{(min).
5y Ta=10TC .
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4. BLOCK DIAGRAM

(1) TFT LIQUID CRYSTAL DISPLAY MODULE

P e W e— 1
44
gimixllg ségnal [ ——_;>Gate —gé"* {
isplay data ; Driver e
$ LYDS Recglver : . oy Driver : TRT-LCD :
Timing Converter | . |
- DC Power G768 |
supply TT ‘V E > ;
— - RVE—T
‘ - |LCD Aal= S l
L Drive > |
I Circuit I Drain Driver l
| y |
l
e e o _
(2) BACK-LIGHT UNIT
o |
I
Vi ——-( Lamp )"— |
|
I
GND |
|
L I
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5. INTERFACE PIN CONNECTION

(1) TFT LIQUID CRYSTAL DISPLAY MODULE
(N1 (JAE FI-SEB20P-HF13 or equivaleni)

Pin Mo STNBO, FUNCTION NOTE
1 VDD Power Supply 3.3V nominal )
2 D Power Supply 3.3V nominal 2)
3 vss Ground D
4 lvss Ground o 1)
5  [Rin0- Receiver Signal(-)

6 Rin0+ |Receiver Signal (+)

1 {yss Ground D
8 Rinl- Receiver Signal (=)

9  Rinlt Receiver Signal(¥)

0 |vss Ground : D
1 [Rinz- Receiver Signal (-

2 Rin2¢+ Receiver Signal(4)

3 |vss Ground 1)
M 0LK- Clock Signal ()

b jCLK+ Clock Signal (+)

6 vss Ground 1
7 - - 3)
18 - - 3)
19 |yss Ground 1
0 {vss Ground D

Note 1) All Vss pins should be connected to GND@OV).

Metal bezel is comnected iniernaly to Vss.
2) All Vip pins should be connected to +3.3V.
3 ¥eep Open. Using these pins is prohobited.
(2) BACK-LIGHT INIT

CN2 €JST ; BHSR-02VS-1)

Fin No SYHROL . DESCRIFTION

1 W Power Supply
2 GND__ [ QD W
Hitachi, Ltd.|Date Page | 7-1/3

May 10,2001 | yo: 3284TTD 1456~1




LVDS INTERFACE

- (NI

I¥0+

TRT-LCD Side

)
St

33—

RO~R5
GO~GH

1N+

B0~B5

TRT~

[N24

Paraliel

TRZ-

Ak

LK+

LYDS-to~TTL

Hsyne
Ysyne

DTMG

CLK~

PC
Side
2)
RO~R5 % '
in v E i
A Y )
g o
Hsync 8
V¥syne ':::E
~ DIMG
| |
CLK PLL HIT
Host
Graphics
Controller

i L D>— PLL

LCD Panel
Controller

CLK

| S———

when itwo are used differentially...

2} Transmitter : NS DS90CF363A, or equivalent.

Transmitter is not contained in Module.

3) Receiver : THine THCG3LVDD64A, or equivalent

NOTE: 1) LVDS cable impedance is 100 ohms per signal line
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CLK+

Rin0

Rin2

Rinl

LVDS Input Signal

Vdif{=0y

\

6o XRs X Re X 83 X R2 IXR] X ko

ﬁaifmv \_
X
A

)
BL X B0 XGBXGA&XG@iXGZX(H X

Prior cycle

b6 Y¥syne Xgsync) B5 X B4 );( B3 X B2 XX

Signal for 1 DCLK cycle Next cycle

CLK= (CLKH) - (CLK-)

RinX=(Rink+)-{RinX-)

> -

(X=0,1, 2)

Pin conpection in case of using

NS DS90CF363A

Hitachi, Ltd.{Date | May 10,2001

No.

Inpul signal _Transmitter
(1K Tx CLX IN{(28)
R0 Tx INO(44)
Rl Tx IN1{45)
R2 Tx IN2(4T)
R3 Tx IN3{(48)
R4 Tx INA(L)
RS Tx IN5(3)
GO Tx_ING (4
Gl Tx _INI(®)
G2 Tx INB(D)
63 TX IN9(®)
G4 Tx IN18{1D)
G5 Tx INLLAD)
BO Tx IN12(13)
Bl Tx INI3(1D)
B2 Tx IN14(16)
B3 Tx INIG(18)
B4 Tx IN16(13)
B5 Tx IN17(20)
Hsync Tx IN18{(22)
Ysync Ix IN18(23)
DING Tx IN20(25) 1) () indicate pin NO (ID).

Sh
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(1) LVDS receiver timing
(Interface of TFT module)

tR?Z
Tgps
tﬂpd
tRPS ;
Lgps
Lreg .
| 7 tRPl !
. o\ NAR'AR v V \/
RinX X;IBXRXEXRMXRXgXRx‘ RxHRxd Vdi { =0V
|\ U W Y
o _ bor i
CLK \ | 7[Ydiff=ﬂv \ Jéwnf:ov
RinX=(RinXt) - (RinX-) (x=0,1,2)
CLR= (CLE#) - (CLK-)
ITEM SIMBOL MIN. TYP. _MAX. ~ |UNIT | NOTE
DCLK | FREQUENCY [/tax | 60 65 68  |MHz
0 data position| fgp; | -0.50 0 10.50
Ist data position trpo *lr“tCLl{'O- 50 "‘lrtCl.K -rli—tCLH*O. 50
(X=0,1,2) | 3rq data position tres %_tCLK“O- 50 _g—tCLK -’%‘taﬁo. 50| BS
4th data position | tgpy %—tc,jﬂ- 50 _%-_tm %—icm(}_ 50
5ih data position | tpps %—tcr.rﬂ- 50 %‘“fcuc {Ii-tmm. 50 |
' . 6 6
8th data position | tgpy 'TtCLK_O‘SO Tto g‘tCL.ﬂ'O. 50
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(2) Timing cenverter timing
(Input timing for transmitter)

Vsyne
tvw
‘ typ
HSYDC || Ilco'n ‘LI U U—...Il II ||¢ -II 11 . % e
tygp . tgp  , tvee
| 3 5 T
DTHG Mo - - -1
Hsyne
tuw
tup
tusp tew burep
——
DTMG ;
i
|
Item Symbol | Min. (Typ. |Max. | Unit | NO_'le
. |Period tve 770 - 1000 terp
YR dithActive tvw | — |
Hsync Period ' tHP 1180 = | 2400 foLK
Width-Active taw | 8 P A
Period tep 768 768 768 | tup
Width-Active {lEw 1024 | 1024 | 1024 tcLk
— Vertical Back Porch ' tvBP 0 - - tue | D
Vertical Front Porch tvep 1 - -
Horizontal Back Porch | {HBP 32 - 418
 Horizontal Front Porch | 4. .o | “Tjterk
E arizonia r tHFP 4 — —_
NOTE 1) tveBrp+ivrFPz2
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Vob(t)

Interface signal

Vi

Back-Light

NOTE (1)
(2)

~ (3)TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

3. 0V, \{ 3.0V
4 t NGO, 8Y
by s N
> fg !
t2 te
> -+ > -
AN 777 o e
NOTE (1) : NOTE(1
OIE( VALID TEQ)
ta 13
14 ts .
ON
_POWER ON PONER OFF
t1=15ms bms<is
0<t3=45ms 0= t6545ms
=ti=soms _ 0= 17=20ms
0.1s<ts NOTE(3) 0.4s=tp

t2:HBi-7 (Hi-impedance)state

t3:Signal itransition time from Hi-Z state lo
Valid state specified by 3(1), 6(1)and(2).

" (3) Recommended value

Ve
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