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APPLICATIONS

Interface.

prepared by vourself.

« Type name

+ Display Area

Us » Display Dots

T (Display Pixels)

« Pixel Pitch

* Color Pixel Arrangement
» Display Mode

+ Color Number

* Dimensions Outlines
» Weight

» Power Supply

* Interface

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

Note : Inverter device for Back-light is not built in so it should be

1 TX31D62VCICAA
: H245. 8 X V184. 3 [mm]
: H(1024X3) XV768 [dots]
(H1024 X V768 pixels)
: H 0.24XV 0.24[mm)
: R*G'B Vertical Stripe
. Transmissive Mode
Normally White Mode
: 262k Colors
: H275. 5 (typ.) XV199 (typ. ) t7 (max. ) [mm]
. Approximately 470 [g]
: 3.3V
: LVDS Receiver SN75LVDS86 in Module.
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1. ABSOLUTE MAXIMUM RATINGS

1.1 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

1. 2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

ITEM OPERATING STORAGE UNIT | NoTE
MIN. MAX. MIN. MAX.
Ambient Temperature 10 40 —20 60 C 1)
Humidity 2) 2) — 1
Vibration — 14.9 (0.56) — 19.6 (2G) 3)
m,/ s2
Shock — 29. 4(3G) — 490 (50G} 4}
Corrosive Gas NOT ACCEPTABLE NOT ACCEPTABLE —
I11uminance of LCD
surface — | s0,000 | — | 50,000 | ix
23 Note 1) Environmental temperature and humidity of this unit, not of system
installed with this unit.
At low temperature the brightness of CFL drop and the life time of
CFL become to be short.
2) Ambient temp. Ta=40°C : 85%RH MAX. without condensation
Ta>>40C : Absolute humidity must be lower than the
humidity of 85%RH at 40°C. without
condensation
3) 20~50Hz.
4) Tms.

(1) TFT LIQUID CRYSTAL DISPLAY MODULE VYss=0V
ITEM SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage VDD 0 4.0 v
Input Voltage VI - 0.2 | VDDH0. 2 v
) VESDO +100 v 1, 2)
Electrostatic Durability
YESD1 + B kv 1), 3)
Note 1} 200pF-250Q, 25°C~70%RH.
2} 1/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 5.5 mATms
Lamp Voltage VL 0 2000 Virms
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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 equipment : TOPCON BM-7, Prichard 19804, or equivalent
Temperature of LCD=25°C, VDD=3.3V, fV=60Hz, IL=3. lmA
ITEM SYMBOL| CONDITION | MIN. { TYP. | MAX. | UNIT | NOTE
Contrast Ratio CR 30 80 | — — 12
. |RISE| ¢r — | 40 | 90
R T
esponse Time FALL | +f — 2 | 60 ms 3)
1 Brightness{White) Twh 50 70 | _ |cd/m?
Ca Red X o=0 | _ |©.59 —
v Note 1) (0.3)] —
X (0.28) —
ereen v s |
Color of CIE N ©.15)] —
Blue —
v (0.16)] —
Whitel—% (0.30) —
ite —
y (0.33)] —
‘(;
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Note 1) Definition of Viewing Angle

§ =0° <

$ =90°
(12 : 00) y

=180° - _ ¢ =0°
¢(9 :1(838) x (3:00)
Ui - TFT/LCH
Note 2) Definition of Contrast Ratio (CR)
- Brightness when displaying White raster
Brightness when displaying Black raster
Note 3) Definition of Response Time
o
Display data S Black ¥hite Black S
5
%
100 5
Optical Response 90
) RIS sttt ool Bt
0
15§
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3. ELECTRICAL CHARACTERISTICS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE

Ta=25°C, Vss=0V

ITEM SYMBOL MIN. TYP. MAX. UNIT {NOTE
Power Supply Voltage VbD 3.0 3.3 3.6 v
Differential Input Voltage Hi VIH — - +100
for LVDS Receiver Threshold mY 1)
Lo VIL -100 - -
Power Supply Current oD - 350 630 mA 2),3)
Vsyne Frequency fy 59 60 65 Hz |4
Hsyne Frequency fu 45.5 48. 4 52.1 kHz | 4
DCLX Frequency fouk 60 65 68 Miz | ¥
Note 1)VOM=+1.125 ~ +1.375V
_ 2) fv=60Hz, fcLx=65MHz, Ypb=3. 3V, DC Current.
(uig DC Ampere Meter
T 10D
VDD
T
Typical value is measured when displaying Black raster.
Maximum value is measured when displaying Vertical-stripe pattern
3) As this module contains current fuse, prepare current source
that is enough for cutting current fuse when a truble happens.
4) For LVDS Transmitter Input
(2) BACK-LIGHT UNIT Ta=25C
'Y ITEM SYMBOL | MIN. | TYP. |MAX. | UNIT |NOTE
' — 3.1 | 5.0
Lamp Current L mATIS 1)
— — 7.0 [mAQO-peak
Lamp Voltage VL — 590 — Vrms
Frequency fL — (50) — kHz 2)
Starting Lamp Vs 930 — _ Vrms 3)
Voltage 1620 — - 3,4)
Note 1) Higher 1L cause the short life time of CFL.

2) Lamp fregquency may produce interference with Hsync frequency,
causing beat or flicker on the display. Therefore lamp frequency
shall be as different as possible from Hsync frequency, to avoid
interference.

3) Lamp voltage when starting lamp.

4) Ta=10C
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4. BLOCK DIAGRAM
(1) TFT LIQUID CRYSTAL DISPLAY MODULE
|7N_; ___________________________ ]
Timing signal A€ 61, |
Display data :> Gate | g f
H LS E—Diining P| [0 TFT-LCD |
Receiver __Converter '
' |
DC Power G768 |
supply A — ] I
' - e N Y N W o |
LCD GTE? §T !
L Drive > |
| Circuit |l Drain Driver [
| 9 |
| |
Co L i
(2) BACK-LIGHT UNIT
r - """"¥"7"¥"¥"”/—-""¥7/"/7//7/7/7/——~ I
| CN2 |
|
C‘ 12 - 4( Lamp )_ :
|
GND |
|
T |
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5. INTERFACE PIN CONNECTION
(1) TFT LIQUID CRYSTAL DISPLAY MODULE
CN1
Pin No SYMBOL DESCRIPTION NOTE
1 —
2 — — 3)
3 _
4
5 VDD Power Supply(Typ. +3. 3V) 2
6
7
CLK N+ Pixel Clock
8 CLK IN-
4 g ¥SS GND (0V) !
G 0 |INo+ :
Pixel Data
11 INO-
12 VSS GND (0V) 1)
13 I
NI+ Pixel Data
14 IN1-
5 |VSS GND (0V) 1)
16 IN2~ Pixel D
7 INo+ ixel Data
8 VSS GND (0V) D
19 _
— 3)
20 _
2 VSS GND (0V) )
g“{ Note 1) All Vss pins should be connected to GND (GV).
Metal bezel is connected internally to Vss.
2)  All Vop pins should be connected to Vob(Typ. +3. 3V).
3) Don’t use. Keep open.
(2) BACK-LIGHT UNIT
N2 . '
Pin No| SYMBOL DESCRIPTION
1 VL Power Supply
2 (NC)
3 GND GND_ (V)
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LVDS INTERFACE

| worE:
U two are used differentially.
| 2) LVDS Transmitter :
3) LVDS Receiver

CN1
PC  Side ‘ TFT-LCD Module Side
2) 3)
Transmitter Receiver
6\ 6
RO~R5 \ . ~— RO~R5
GO~G5 N ey e > B H-&8 | go~C5
BO~B5 6\ S i+ = H-2\ 1 BO~B5
P A~ ek ‘
- INZ+ = e
<= TNz D o
Hsync = ” Hsync
v a5 w Vv
sync Eg = sync
] DTMG = DTMG
Uz | |
PLL 3 - >— PLL
Host
Graphics LCD Panel
Controller Controller
I

SN75LVDS84, SN75LVDS81
: SN75LVDS86 (in Module)

1) LVDS cable impedance is 50 ohms per signal line or about 100 ohms when

Sh.
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INPUT SIGNAL FOR LVDS
INPUT  [TRANSMITTER|TRANSMITTER| INTERFACE CONNECTOR(CN1)| Receiver
SIGNAL |[SN75LVDS81 | SN75LVDS84 PC TET-LCD | SN75LVDS86
RO INO INO (44) OUTO
Rl IN1 IN1 (45) OUTO+ INO+ OUT1
R2 IN2 IN2 (47) OUT2
R3 IN3 IN3 (48) OUT3
R4 IN4 IN4(1) QUT4
R5 IN6G IN5(3) OUTO- INO- OUT5
GO IN7 IN6(4) oUT6
L Gl IN8 ﬁg E% OUT7
G2 IN9 oUTS
V| IN12 IN9 (9) OUTL+ INI+ OUT9
G4 IN13 IN10{10) 0UT10
D G5 IN14 IN11 %12; OUT11
BO IN15 IN12(13 _ _ QUT12
Cr S Bl IN18 IN13(15) | OUT! M OUT13
B2 IN19 IN14E16% OUT14
' B3 IN20 IN15(18 OUT15
B4 IN21 IN16(19) | OUTz2+ IN2+ OUT16
B5 IN22 IN17 (20) OUT17
HSYNC IN24 IN18(22) OUT18
YSYNC IN25 IN19(23) QUT19
DTMG IN26 IN20(25) { OUT2- IN2~ OUT20
CLK OUT+ CLK IN+
DCLK CLK IN CLK IN(26) LK OUT— LK IN- CLK OUT
NOTE : 1) Numbers in parenthesis are IC pin No.
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RELATIONSHIP BETWEEN DISPLAYED COLOR

AND INPUT DATA

INPUT DATA | R’DA:IAI .G DIATA B DATA

RAS RA4 RA3 (RAZ 'RA1 1RAO [GA5 GA4 1GA3 \GAZ (GA1 (GAO |BAS |BA4 1BA3 \BAZ (BAl | BAD
COLOR RB5 R4 (RB3 1 RB2 1 RB1 1 RBO| GB5 1GB4 1 GB3 1GB2 1 GB1 1 GBO| B85 1 BB4 1 BB3) BBZ! BB1 1 BBO
MsB: * v LSBMSB' ' + + ILSBMSB' ' * ' ILSB
BLACK_ ____| 0.:0..0.0.0.:0{0_20_:Q_:.0_10.0!0.,0..0_,0_0 .0 _
[RED(63) __J1.:1.:1 31313110300 10 0 .0 {0 10 10 10 .0 .0 |
RASIC |GREEN(63) 10 10 10 103010 J1 21 i1 11 1 i1 (070710 70 10 10
coLor  [BLUE(63) _"107 7070 7070 50 {0220 10 70 0 20 11 31 71 71T 7151

| [CYAN" ™~ 77 (R R D R U SR N W AR O O e
[MAGENTA 11 T1 7171 7151403070 70 0 011 171 717171~
[YELLO 1 I i T i it 1joio o000
WHITE O O O S U O A U T Y A B S S R O
f -] (BLACK ___10.70..07070.0 10 0_10_,0 000070 0.0 0 _
- RED(1) " "]0.10710710 001 ]0.20710710 70 W0 10710710710 110 10
:RED(2) ___10.:0.:0 10 110 10 30 ;0 ,0 10 10 |0 0 10,0 0.0

RED ; B H L LR EE EE N B E E LS
REDTGLY " TJ1T ML Vi Ti0017 00730710710 0007070000
| REDT62) ~_ 11 1 (17T 707 10.20-10- 0 -0 20 10 10 1670 0 00 ”
| RED (63) 11711110 010 0 001010 0 0 0.0
' BLACK. ___10.70_10 70 (6,010 70_.0_,0_0.,0 10 0 /00100 _
(GREEN(1) 10-10_.0.,0.0.:0.]0_.0_:0_:0 0 31 {0 0 10 0 i0 ;0
GREEN(2)_10.10.,0.,0.,0.0 10 ,0_,0 .0 11 ,0 ;0,0 :0 .0 .0 ;0

GREEN | iR
TGREENTBI) 10770770 70030 (1 I I T 051 (0770716770 00 ]
GREENT(62) 10710 700,00 11 (I 7I T30 10771070 70 70 10|

GREEN(63) [0 10 10 70 0,0 11 11 11 /11,10 :0 {00 .0,
BLACK. ___10..0.707070.0 10 30_:0_:0_:0 U 10 -0 .0 .0 _:0 .0 _
| BLUE(1) _ 101010100 .0.]0_:0.,0_:0 [0 10 |0 10 10 10 [0 1L _
.BLU_E_(ZE____Q_QQ_E_Q_E_Q_E_Q-LU__9.-59-;0-;@40_‘5_--9..{9_;9_5_(1_1_1__59__

G (e R N R R
| [BLUE(61) ~ |0°70 7070010710730 76710 10 10 |1 71 71 /1 1011 ]
BLUE(62) ~_10_710 10 705070 j0. 20 ;0.0 10,0 ]1 31 71 T 7130 ]

BLOE(63) o000 0i0 00w i0o0 001 1T 1111

2) Data :

Note 1) Definition of gray scale :
Color(n) —-

n indicates gray scale level.

Higher n means brighter level.

1:Hi, 0:Lo
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6. INTERFACE TIMING

6.1 TIMING CHART (FOR LVDS TRANSMITTER)
(Data : Latched at Fall edge of DCLK)

Lok

tHr’ t\’r

10, toy tor bz
Hsync, Vsync, DTMG, DATA //?V ] R\x 2.0V
/TN o, gy

Viomax. I

Lucy twcr TreLg trcik

&

AW YAYARSWa

\
DCLK / Y j‘
Terxl

tHD tSD

DATA "~ Invalid Data X§:: X X §§ X X X Invalid Data

DIMG

Tyr Ls1

2o 8 \

Wk [\ )

YAWAW \WAWAWAWAY

Hsyne

i g/ 3

Vsync \
Y 0.8V

t
Hsyne \ 0‘.“:3\/,,/

Tupp

DTMG

" § om

VYsyne \ 0. 8‘.’,_/

tygp

DTMG

tugp [
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6.2 INTERFACE TIMING SPECIFICATION (FOR LVDS TRANSMITTER)

Hitachi, Ltd.

Date | Jun.05,’ 97

3284TTD 0572-1

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Period teuk 14. 7 15.4 i6.7 ns
Width-Low tyeL 0.4 | 05 | 0.6 |,
Width-High tucr 0.4 | o5 | o6 |
DCLK Rise Time troik — — 5
Fall Time trok _ — 5 | "
Duty D 0.45 0.5 0.55 — {D=tcrgL/teLy
Set up Time Tsy 5 - -
- ns | for DCLK
Hold Time tin 4 - -
O Hsync Period Lup 1072 — 2400 .
ok Width-Active T 8 _ a0 | O
Rise/Fall Time |ty, tyr - - 5 ns
Set i t 8 - -
et up Time sy 8 toy | for Hsyne
Hold Time Thy 2 _ _
Vsyne | Period S T 771 — 1000 | ¢,
Width-Active tyy 1 — 120
Rise/Fall Time | tvr. Tyt _ _ 5 ns
Set up Time tst 5 — —
_ ns | for DCLK
Hold Time tus 4 - -
Rise/Fall Time | t1r tif — — 5 ns
DTMG Horizontal
(:2 Back Porch tupp 32 - 416 t
At . Cik
Horizontal t
Front Porch HFP 16 - -
Vertical t - -
Back Porch VBP 1 t
Yertical t _ — o
Front Porch YFP 3
Set up Time t 5 — —
- 5D ns | for DCLK
DATA Hold Time thp 4 - -
Rise/Fall Time { tp., tpe — — 5 ns
Sh.
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6.3 TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

Power supply 3.0V
ov __1_-_0}’{ 1OV __
Vop s trr _tpr
_toR tDF

Interface VOM --------1 . ; ; ,: ; VALID ; ; ; ; N
signal .

POWER ON POWER OFF

0 = tr = 0.5s 0 = tor = 0.5s
40ms =t 40ms = ter
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7 . DIMENSIONAL OUTLINE

(1) Front View
) 275.5 (50)
2] 70 T
ol (6) 2)
- @ o CNZ o
[ T 2=y
:k - / 'V\A 1/ ;):\ ¥
57 1o
z
1} _(?.5)
CN1
C =
s
Z _¥
| a3 g i 2
< |
RTINS R
o £l
g
2-R1.75 &ﬁ\ &
D dl
.\d 6 .| ¥
h vl C ‘\ E]
FF v ‘[ ul -
1 Y F i _
= ="
- kid (Qisplay Area 245.76)
o=
o
r X .
p:: =
[
e 43.5
=
2_4, Unit : mm
' Scale : NTS
rﬂ“
O+
e" M F
__,___) -~
11“ j‘___ C_/ ‘ﬂ‘
1=
R2.5
View A
- View C
Izﬁz.s View B 4 3.5
-~ N
— Note 1) CN1 : JAE FI-WE21P-WF
~ 2) CN2 : JST BHR-03V5-1 cable length : about 50mm.
3) Tolerance not specified is Z0.5mm.
4) Dimensions in parenthesis are reference value.
5) Position, size and form of tab and grooves on Metal bezal
not specified.
2 4
Yiew C
H‘ h‘ ’ Sho
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(2) Back View

87.2

=
2
e

CN1
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