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RECORD OF REVISION

ELECTRONICS CO.,LTD.

No.

DATE SHEET No. ' SUMMARY
Sep.29,’06 [7B64PS 2703 - 3. GENERAL DATA
TX31D56VM2AAA-2 . | Changed ;
PAGE 3 - 1/1 Weight  Approximately 7400 — 740
 |7BB4PS 2705 - 5.2 BACK-LIGHT UNIT
TX31D56VM2AAA-2 Revised _
PAGES-272 item Symbol Min. | Typ. | Max
Lamp Current IL (4.0) (6.0) (6.5)
Lamp Voltage VL - | {880) -
Frequency fL (50) - (70)
Starting Lamp Voltage VS (1500) | - - -
' 1 (1800) |- - -
y
ltem Symbol | Min. Typ. | Max.
Lamp Current IL 40 6.0 6.5
Lamp Voltage V0L - 880 -
Frequency fL 50 - 70
Starting Lamp Voltage VS 1500 - -
‘ 1800 - -
KAOHSIUNG HITACHI DATE |May.04,'07 sh. 7B64PS 2702- TX31D56VM2AAA-3 |PAGE
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RECORD OF REVISION
DATE SHEET No. SUMMARY
Sep.29,'06 [7B64PS 2706 — 6. OPTICAL CHARCACTERESTICS
: TX31D56VM2AAA-2 | Revised
PAGE 6 — 1/2
_ ltem Symbol | Condition] Min. | Typ. { Max.
Contrast Ratio _ CR (200) | (500) -
Response Time | RISE | ton - (15) -
- | FALL| toff - (10) -
Brightness of White Bwh - (400)
Brightness Uniformity Buni 70 - -
Color Chromat:mty - 0.63 -
1) :
Green X - (030 -
y - |(0.60)
: X (0.14)
Blue o (0.08) -
. X {0.32) -
White (- v T 033 -
cox L OX | 07 | (50) | (65) | -
Viewing Angle gx | ¢=180" | (50) | (85) | -
(CRz 10} |8y | #90° | (50) | (60)
y=y gy | ¢=270° | (50) | (70)
¢
ltem Symbol | Condition| Min. | Typ. | Max.
Contrast Ratio CR 200 | 500 -
Response Time | RISE | ton - 15
FALL | toff - 10 -
Brightness of White Bwh - 400 -
Brightness Uniformity Buni 70- - -
Color Chromaticity Red X ; - 0.63 -
. {CIE) e | y 91=)0 - | o023 ;
Green X ' - 0.30
y - 0.60 -
X - 0.14 -
_ Slue v - .08 .
. X 032 -
White y i - 533 -
; e ¥ &x ¢=0" 50 65
‘Viewing Angle &x | ¢=180° | 50 | 65 -
(CR=10) &y | 90" | 50 | 60 -
| N7 ey 20 [ 50 [0 | -
May.04,07 [7B64PS 2703 — 3. GENERAL DATA '_'
. TX31D56VM2AAA-3 | Added Color Saturation 60%(typ.) for NTSC
PAGE 3 - 1/1
7B64PS. 2704 — 4.1 ENVIRONMENTAL ABSOLUTE MAXIMUIVI RATINGS
TX31D56VM2AAA-3 |Revised
|PAGE 4 -1/2 CFL Life time Operating 30,000h - 50,000h
KAOHSIUNG HITACHI | Sh. '
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RECORD OF REVISION _

DATE SHEET No.

T SUMMARY

PAGE 11 -1/1

May.04,'07 [7TB64PS 2711 —
TX31D56VM2AAA-3

11.3 LOCATION OF LOT MARK
Revised Rev. column A - B
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3. GENERAL DATA

The following specifications are applied to the foIIoWing TFT.
Note : Inverter for Back-Light unit is not built in this module.

Product Name TX31D56VM2AAA

" Effective Display Area (H)246x(.\/)184..5 ~ [mm]
Display Dots (H)(800x3) x (V)GOO | |
Display Pixels ~(H)800 x (V)600 [pixéls]
Power Supply Voltage -_3.3V
Pixel Pitch (H)Y0.3075 x (V)0.3075 [mm]
Color Pixel Arrangement R+G+B Vertical Stripe
Display Mode Transmissive Mode, Normally White Mode |
Color Saturation 60%(typ.) for NTSC - |
Surface Polarizing Fcllm ‘Glare Polarizing Film
Viewing Direction 12 O'clock (Note 1)
Number of Colors 16700k [colors]
Dimensions Outline ' (H)280.0typ.x(V)210.0typ.x(t)13.0 typ. [mm}
Weight Approximately 740 [g]
“Interface 1ch — LVDS / Receiver (Note 2)
Backlight 2pcs . of L —shape CCFL
Note ‘])Viewing D'irection . Less inversion of gray-scale.

2) LVDS : Low Voltage Differential Sigﬁaling.
\ RAOHSIUNG HITACH IDATE May.04,'0? oh. 7BB4PS 2703- TX31D56VM2AAA-3  |PAGE | 3-1/1
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4. ABSOLUTE MAXIMUM RATINGS
4.1 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

Operating . Non-operation )

: Item . Min. Max. Min. Max. Unit NOt?
Temperature - 20 70 -30 . 70 C 1),5),6)
Humidity 2) 2) %RH 1)
Vibration - | 4.9(0.5G) - "19.6(2G) | m/s’ 3)

~ |Shock - 29.4(3G) - 490(50G) | mis® | 4)
Corrosive Gas | - Not Acceptable Not Acceptable
[Humination at : - :
LCD Surface - .| 50000 | - 50,000 Ix
CFL Life time 50,000h _ - At25T
(Average) (Note 7) T IL=6mA max.

Notes 1) “Temperature” and “Humidity” shall be measured on panel surface.
The ratings apply to every part of this module and shall not be exceeded.
The operating temperature only guarantee the display can be operated ; regarding
the contrast response time, illumination and other features related to the quality
are judged by Ta=25°C condition.
Generally the illumination will.down and LCD response time will becomes slower
when the display operated under a lower temperature environment.
2) Ambient temp. Ta=40C : 85%RH max. Without condensation.
Ta>>40°C :Absolute’ humidity must be lower than the humld[ty of
85% at 40°C Without condensation.

3) Frequency of the vibration shall be between 20 Hz and 50 Hz.
(except resonhance point)

4) Pulse width. of the shock shall be 10 ms.
5) In Non-operation condition (Ta>70°C) the TFT-LCD module should be put within 96 hrs.

In Non-operation condition (Ta<-30°C) the TFT-LCD module should be put within 240 hrs
and without condensation.

6) In operation condition (Ta>70°C) the TFT-LCD module should be put within 96 hrs.

In operation condition (Ta<-20°C) the TFT-LCD module should be put within 240 hrs
-and without condensatlon

7) When brightness reached 50% of initial brightness.

i

KAOHSIUNG HITACHI : Sh.
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4.2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

VSS=0V

4.2.1 TFT-LCD MODULE
ltem. Symbo! Min. Max. - Unit Note
Power Supply Voltage for logic VDD 0 4.0 V
[nput signal Voltage for logic VI -0.3 |VDD+0.3 \' 1)
Electrostatic Durability VESDO 100 V 2),3)
VESD1 18 kv 2),4)

Notes 1) The spec:flcatlon is applied to p|xel data signal , timing S|gnal and clock signal.
2) Discharge circuit to be- connected : 200pF - 250Q2, Environmental : 25°C - 70%RH

3) The specification is applied to I/F connector pins.
4) The specification is applied to the surface of both a metal bezel and a LCD panel.

4.2.2 BACK-LIGHT UNIT GND=0V
ltem _ Symbol Min. Max. - Unit Note

Lamp Current ' IL - 7.0 MArms 1)

Lamp Voltage v | - 2000 Vrms 2)

Notes 1) To be- measured at GND terminal side
2) The specification is applied at connector pins for back-light unlts

Sh.
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5. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD MODULE

Ta=25C , VSS=0V

Notes 1) VCM=+1.25V .

VCM is common mode voltage of LVDS transmitter / receiver.

ltem Symbol Min. Typ. Max. Unit Note
Power Supply Voltage VDD 3.0 3.3 3.6 \'4
Differential Input Hi VIH i} S +100
Voltage for LVDS mV 1)
Receiver Threshold | Lo | VIL -100 - - - .
Power Supply Current IDD - - TBD - A 2),3)
Vertical Frequency v - 60 - Hz 4),5)
Horizontal Frequency fH -  37.7 - kHz 4)
DCLK Freguency fCLK - 40 - MHz 4)

The input terminal of LVDS transmitter is terminated with 100Q.

LVDS
' Receiv_er

IN+
1009%
IN-

2) fV=60Hz , fCLK=40MHz , VDD 3.3V ,DC Current.
Typical value is measured when displaying vertical 256 gray scale _
Maximum is measured when displaying Vertical-stripe (Black-Gray 15).

DC_Ampere Meter g
‘ TFT-LCM

M
vDD - &
i‘ VSS

3) As this module contains 0.8A fuse, prepare current source that is enough for
cutting current fuse when a truble happens. (larger than 2. OA)

4) For LVDS Transmitter Input

5) Vertical Frequency is encouraged to be used by 60Hz.
Flicker is caused by interference between inverter drlvmg frequency and panel
vertical frequency. _
Please evaiuate .inverter frequency not to cause flicker.

| KAOHSIUNG HITACHI : - _|Sh.
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5.2 BACK-LIGHT UNIT

Ta=25TC

Max.

Item Symbol | Min. Typ. Unit ~Note

Lamp Current IL 4.0 6.0 6.5 mArms |- . 1),2)

Lamp Voltage V0L - | 880 - Vrms 7)

Frequency fL . 50 Cos 70 kHz 3)
Starting Lamp Voltage VS 1500 - - Vims |18=25C 4).5)
1800 - - Ta= 07T 4),5)

Notes 1)IL is Current of GND side.

' 2) Higher iL cause the short life time of CFL.

3) Lamp frequency may produce interference with Hsync frequency,

Causing beat or flicker on the display.

4) Starting Lamp Voltage should be more than Vs(Mln)

5) Invertor open output voltage please makes the desing which 1 seconds or more
can be continued at least. When it is below that, there are time when the lamp
dose not light up.- :

6) Quality of the invertor produces big effect on lilumlnatlon efficiency and life of
back light. When it arranges the invertor, that back light and flicker etc. the
ilfumination - malfunction of back light does not occur, we request verification.

In addition, as for verification as much as possible we recommend that it
executes when it is close to the apparatus. In addition, as for the invertor,
‘overvoltage, use you ask those which have the safe protection circuit such as the
overcurrent inspection circuit and discharge corrugated inspection circuit.

7) IL=6mArms : :

8) Distribution difference of lamp surface temperature should be less than 5C.

9) When the lighting wave form of the inverter is asymmentry, the inclination of
mercury is. generated. Therefore, please adjust the unbalance
(Ip £ip -|/lIrms x 100%) of the lighting. current ware form to 10% or less, and
adjust the wave high rate (Ip + (or Ip -)/Irms) to 1.2~1.63.

\

Ip

Invertor current wave form

10) Recommendation inverter : Hitachi Lighting Ltd.
Type name : INVC783 suitable item

Sh.
No.
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6. OPTICAL CHARCACTERISTICS

The fo[lowmg optical characteristics are measured under stable conditions. It takes about
30 minutes to reach stable conditions. The measuring point is the center of dlspan area
unless otherwise noted.
The optical characterlstlcs should be measured in a dark room or equwalent state.
+ Measuring equipment : Topcon BM-7 Pritchard 1980A, or equivalent
» Temperature = 25°C , VDD=3.3V , fV=60Hz , IL=6.0mA

ltem Symbol | Condition | Min. | Typ. | Max.JUnit Note
Contrast Ratio CR 200 | 500 | - - 2)
Response Time | RISE | ton - | 18] - | ms 3)
FALL toff - 10| - | ms 3)
Brightness of White Bwh - | 400 | - cd/m?
Brightness Uniformity Buni 70 ] - - % 4)
Color : X . - 0.63 -
Chromaticity Red 0=0°
' X - 1030 -
.Green : :
y - |060] - ] [Gray
X - 0.14 | - scale=255]
Blue : '
y - .10.08| -
X - 032 -
White - —
y - 1033} -
’ - OX ¢=0"" 50 | 65 -
X - X ) _ - _
Viewing Angle &x ¢=180" | 50 | 65 | -
ER>10 : : deg. 1}
(CR=10) , oy ¢=90° 50 | 80 | -
y-y :
&y’ ¢=270° 250 | 70 | -
RAOHSIUNG HlTACHl DATE [May.04,07 Sh. 7B64PS 2706- TX31D56VM2AAA-3 |PAGE | 6 1/2
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Note 1) Definition of Viewing Angle :
) ' . 9:_° eye

$=90° v o | V(Viewing Angle)
(12 Q'clock) \ '

5 (Az?muth)
$=180° . $=0°
(9 O'clock) X

— X (3 0'clock)

N
TFT-LCD Modale . N $=270°
z ¥ (6 O'clock)
2) Definition of Contrast Ratio(CR):
CR= (Luminance at displaying WHITE)
"~ (Luminance at displaying BLACK)
- 3) Definition of Response Time
f./
| , _ )
Displaying Black _ White Black
data signal : -
. . ))
A ' ton
100
90 -

. Opticél Response
(Luminance) -

4) Definition of Birghtness Uniformity

L Display Area

The brightness unifofmity (Buni) is defined as the foilowing

equation.
ot L4 — L L] ;
oo @l Buni= — 100
Display | sqo¥ — + 1 | .|| Bmax
Area | |3 l{ : :
oot — — 4@ | ) | where, Bmax = Maximum brightness among 5 measuring points
- | I | Bmin = Minimum brightness among 5 measuring points
| i |
L .1 90%
] 50%
10%

« I measuring point

| KAOHSIUNG HITACHI | Sh | . ' -
ELECTRONICS CO.LTD, |PATE May.o4,o7 No.| 7B64PS 2706-TX31D56VM2AAA-3 | PAGE |6-2/2




7. BLOCK DIAGRAM
7.1 TFT-LCD MODULE

| Connector '_G1 '
o SR =
Timing signal —V/ ﬂ>’
Display data : : ; = |
I,:D 1 LvDS [ > Timing | 'f,f, N TFT-LCD -
Receiver : Controller 8 Galoo
DC powér ) TT
|
SuPpi’:D ' - > Len pipz| o _ D2400
Drive
| Circuit > . . .
- ] | > Drain Driver
7.2 BACK-LIGHT UNIT
Connector
CN2,CN3 o
[ N
GND ————= 2 - l
\Y/ 1 '
S
—( Lamp w
I
Color of wires from CCFL to CN2 -
1 (VL): Pink _
2 (GND) : White
Color of wires from CCFL to CN3
1 (VL) :Blue
2 (GNDj): White
KAOHSIUNG HITACHI Sh. ' ' :
ELECTRONICS CO.LTD. DATE |May.04,07 No 7B64PS 2707-TX31D56VMZAAA-3 PAGE | 7-1/1




8. INTERFACE PIN CONNECTION
8.1 TFT-LCD MODULE

‘ : CN1 {JAE Fl - SEB20P — HF13E)
Pin No. Symbol Description Note
; VDD Power Supply (3.3V) 2)
2 ' VSS  |Ground (OV) 1y
5 'INQ- )
5 INO+ Pixel Data . ?
7 VS8 Ground (0V) 1)
8 INT- - |, :
9 N1+ Pixel Data
10 - VSS Ground (0V) 1)
11 IN2- .
12 IND+ Pixel Data
13 VSS Ground {QV) 1)
14 CLKIN- |, .
15 CLKIN+ ¥
16 V35 Ground (0V) 1)
17 . IN3- . :
18 IN3* Pixel Data ‘
19 VSS Ground (0V) 1)
20 MODE A |Setup of LVDS
Notes 1) All VSS pins should be connected to GND(QV).
Metal bezel is connected internally to VSS.
2) All VDD pins should be connected to +3.3V.
8.2 BACK-LIGHT UNIT : o
CN2 {BHR - 02VS — 1N(JST))
Pin No. Symbol Color Description
1 VL Pink Power Supply for CCFL
GND White__ |GND(0V) .
CN3  (BHR - 02VS — IN(JST))
Pin No. Symbol - Color Description
1 VL Blue Power Supply for CCFL
2 GND White GND(0OV) ‘
KAOHSIUNG HITACHI - Sh. : : '
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8.3 LVDS INTERFACE

Machine Side

CTFI-LCD Side

@8 Bit Mode
Mode A= L(?Opm GND. or QPEN) _
D 1} 3)
Contwl_l s THCH3LVDHE3R THC‘63LVD}'84B e
] a1 INDE - filig]
| _[Eems ]y Be 8 Hy M Th-E [
BB MM DE TSm0 T 2 3 IR § e[ LD Panel
' ? 1 el 5 b - :
gg:%g'gi'w' _ﬁ_, —L? E‘E.: . >— ;5: o voiitroller
=2 ot % '
BF [T B
N ' CLE I8¢ I P
_ CL?{.!N L s LI e CK _O.U...T:
o e
(@8 Bit Mode ‘
Mode A H(?Opm -3. 3[V1) - v
) 1y D)
Comrolt N THCS3LVDME3R - . THCH3LVDES4B
| R e RN R S e
[[63-67, B2, BY | o] 1RO~ = —[} - i3 é’\)— = RO T
B1-B7, M W 0 e I E N 12 RO-8. . |
£ e < i P RD0-
1R, &1, ’GG,GI 5 1Y | E ~ LD Panel
- |6, BIA = —[;2 ;; : >— ) : conirellar
. 2 - IN3E ol :
o g2 2 BT &
| CLK N :
GEN 1Py s By WL EI B b [T S L
)
(D6 Bit Mode ¥ R
Mode A= H(Zﬂpln 3.30VD) B AN o
Do 1} . .
Controil THCHILVDNE4R . THCS3LVDF 843
TR T TAS NG+ > BAD-5
AR S = =
=] --D . :f%f — 1> E‘:: S coniroller
EE [ ‘ | 5E
; LR It o
%] C1K IN el Gk 1 D - CK 0uT

Note 1) LVDS cable impedance should be 100 ohms per signal line when each
2-lines(+,-) is used in differential mode. :

2) Transmitter Made by Thine : THC63LVDM83R equwalent
Transmitter is not contained in Module. '

3) Receiver ; with built-in TCON IC.

KAOHSIUNG HITACHI

DATE |May.04,'07

Sh.
No.

7B64PS 2708- TX31D56VM2AAA-3

PAGE

8-217

ELECTRONICS CO.,LTD.




8.4 DATA MAPPIN

G
1) 8 Bit Mode
Note : Assignment in the Mode A (THCSSLVDMSBR)
Transmitter 20pin Mode- A

Pin No. Data = L(GND) or Open =H (3.3V)
51 TAQ RO (LSB) R2
52 TA1 R1 R3
54 TAZ2 R2 R4
55 TA3 R3 R5-
56 TA4 R4 - R6
3 TAS Rb R7 (MSB)
4 TAB GO (LSB) G2
6 TBO G G3
7 - TB1. G2 G4
11 B2 G3 G5
12 TB3 G4 G6
14 TB4 G5 G7 (MSB)
15 TB5 B0 (LSB) B2
19 TB6 B1 B3
20 TCO B2 B4
22 TCA1 B3 B5
23 - TC2 B4 B6
24 TC3 B5 B7 (MSB)
27 TC4 (NA) (NA)
28 TC5 (NA) ~(NA)
30 TC6 DE DE
50 TDO R6 RO (LSB)

2 D1 R7 (M3B) R1
8 D2 G6 GO (LSB)
10 TD3 G7 (MSB) - )
16 TD4 ‘B6 - BO (LSB)
18 TD5S B7 (MSB) B1
25 TD6 . (NA) (NA)

KAOHSIUNG HITACHI - Sh. ,
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<M0de A=L or Open>

CLK IN-  /_ - T\ - / B
CCLE I TN\ /T S N
INO+ B |

INO~

INt+ -
INE-

+ IN24

i . )(BBX 2 )( [ Xm X X XM X X = '}f .m_X
_§§'1X XEX&X?X@XmeXmX%XMX

DE: Dlsplay Enable
NA:Not Avaiiapie

 Mode A=HD
| E -1 cycle

&
¥

X
X

€3 G

INg- X i R X X X
ERED &P

- INI4

CINI- X o &S EDC
N2+ \ e e — |

IN- KEEX’%’(EEXMXMXWXBSX%XB“XEX

IN3+ o

IN3- X DED EN L Xm D 0 z K2 )

DE:Display Enable
NA:Noit Available

14

£
>

|KAOHSIUNG HITACHI | ol 007 5™ 7maps 27061 28 PAGE | 8-417
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2) 6 Bit Mode

Note : ASSIQnmenf in the Mode A (THCGSLVDMSSR)

Transmitter - 20pin Mode A
Pin No. Data = L{GND) or Open =H (3.3V)
51 TAO - ' ~ RO (LSB) -
52 TA1 - o . R1
54 TA2 - R2
55 TA3 - R3
56 TA4 - R4
3 TA5 - - R5 (MSB)
4 TAB - GO (LSB)
6 TBO - - G1
7 TB1 - G2
11 TB2 S . G3
12 TB3 - G4
14 TB4 - | G5 (MSB)
15 . TB5 - BO (LSB)
19 TB6 - B1
20 TCO - | B2
22 TC1 - . B3
23 TC2 - ' B4
24 TC3 - B5 (MSB)
27 - TC4 - (NA)
28 TC5 - (NA)
30 TC6 - DE
50 TDO - GND
2 TD1 - ' GND
8 TD2 - GND
10 TD3 - GND
16 TD4 - ~_ GND
18 TD5 - ' GND
25 TD6 - (NA)
: I_CYcle
CLE IN- \ /
CLK INt —\ v \
INO+ _
e R EXE xw D Xme @ X

) EDED & X XG%X

@

CINTE - —
INi ____X @ X Gl

INZ+

S €5

\
INo- D

DE:Display Enable

NA:Not Avaiiable

 EDEW xmxmxmxmxmxl

KAOHSIUNG HITACHI
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8.5 RELAT[ONSHIP BETWEEN DISPLAYED COLORS AND INPUT DATA

1) 8 Bit Mode
Red Data Green Data Blue Data
Input -
color RT|R6|R5|R4|R3|R2|R1|RO GT|G6|G5|G4IGS|G2|G1|G0 BTIBS'BS|B4|B3|B2|B1|BO
MSE LSB |MSB ; LSB JMSB LSB
Black 0|00 .0 ojJojlo]lo]Jojolo)olojo]|o o [o0lOoOj]O0O]OjJO]|O] O
Red(255) | 1 [ 1 [ 1] 1 1111 ]1]olololololo]lololololololo]o 0l 0
Green(258) 0 |o |0 [0 JoJo[o]|o0]1 1 1 1111 ]l1f1jJologiofojoflo]lolo
lBasic Biue(255) | 0 [0 [0 |ofJo|o]|olo]lo|loftolofjo|loalo|o]fn MR EEEEEEEEEE
Color|  Cyan c|]ojOo|JOojOofOofO]jO]1]1 1 111111 1 111 111111111
Magenta | 1 | 1 | 1 | 1t 1]1]1 1]JojJojlojololofolo]n 1 11411113111
Yellow 1111 . 1 (1] 1]1¢4 1 11111 ]t]1l11lolofolojloltalol o
White 1 1 1 1 1.1 1 1 1 1 111 1 1 1 1 1 1 1|1 1 1 1 1 1
Black olojololofloJo|lofJo]Jo|lo|lo|lo|lolotolololo|lojolololo
Red{1) ojJojofololojol1]lojololo Qjolojojojojoelofofolo]o
Red{2) 0.JojJjolojojojl1]lo0]l]ojojo]J]ojoirojlojlojlojJolojo|lon]o|loio
Red - : .
Red(253) | 1 1 111 1[1]oj1]Jo|lo]o0O 0jo0jejojolojo|lota]o|jo]Oo|@0O
Red(254) | 1 1 1 111 ]1]olo]lelololo]o]o gjJoj|o|J]0|O0|JO0O|O0O}O]| O
Red(255) | 1 1 1 1 1|1 [{t]1]JojocfotojolofolofjofjofolJolo|lo|o]|o
Black olojo|lololo|lolo]lolololo lojlo]lofofJolo|lo|ofoe|lo]olo
Green{1) | 0 | O .0 0lojocjojofjolololojoj0jol1]loflojojlolo]lo]lo]o
Green(2) | O .0 ololoflo]Jo|lolololololo]olfa1 0lJ]ojo0jo0jlof(otolo]o
Greén
Green253)] 0 |0 JofloJolofojo 14|11l 1]1]lol1|lololo]lo]lololofo
Green254)] 0 o |0 |JOo O[O0 jo0oJOQ1 11 ]dil1]1[110]lololo]lalolojo]a
Green(255) ¢ [0 [0 JO | O |O]|]O]| OFA1 I I I I O T R I ojololo 0 01 0|0
Black 6|0 jJOo]oO 0 iofololofo|lo]lolofololoflolo]|o ojofojo0]o
Blue({1) 60lojo)Jo0o]J]o]JOojJOo|ocjJojo}lolo|lOofo|Oj|O . 0| 6/0]0t0|0|0OF1
Blue(2) Clo0j]O]Jo|JoJojo|lololOojlo]oO 0. c{o0j0oj)ol0|0]0}G]0][1]0
Blue :
Blue(253) 0 0jJojlo 0 0 1 1 1111113041
Blue(254) | 0 0] o0 111l 1i1]1]1t1]o
Blue(255) | 0 0 glofotfo 0 | ojof(ojJoOo]1r {11111 1] 1

Notes 1) Definition of gray scale: |
Color(n)---Number in parenthesis indicates gray scale level.
Larger number corresponds to brighter level.

2) Data Signal :

1: High, 0: Low
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- 2) 6 Bit Mode

Red Data -

_ Green Data Blue Data
~Input [R5{R4|R3|R2{R1[R0|G5]c4]G3|c2]G1][Go]B5]B4[B3[B2[B1]BO
color MSB isefwss . - LsBlmss LSB
Black 0j0)jclo]0|0o]JojojJojojolo]jJofo]Oo|O|O]O
Red63) | 111 [1]1])1]1]jo|0of0o|O0lo|Oo|OojOo|O]OjO|O
Green63)]0iofolojolol1|1i1{1t1][1]ofofolo]olo]
| Basic [ Blue(63) fo (0 |0]0|o]oJojojo|ojojo|1|1 1 [4]1]1
Color Cyan O|O0[OJOQ OOt )11 ]1]1 1 THP1 (1117111
Magenta |1 |1 |11 [1[1]oj0]jJo|O|Oo|O|1|1]1{1]1]A1
Yelow |1 (1 [T [1]1]11][a]1]1]1]|1]0o|o]jo]o]o}o
White 111111ttt 111 01411101 _ 111111
Black 0j0j0f0]jO0jo]JofOojO]JOf{OlojOo]jJO|jO|O|O]|O
Red(1) {o|0f0]|0|0|1]o|o|lojo|lojololo|o|lo|0]|O
Red(2) [0|j0|O]JOl1f0]O]|O]JO|O]|O|O]|lO|O|O|jO]|O]|O
Red | R
Red(61) |1 /1 |1[1]0]|1]0 O 0|0JO|0]JOjO[O|0O}jO]|O
Red®2) [1{1|1]|1]J1]0j0|0}0l0ofO|O]JO]JoOo|O|O]|O]joO
Red3) [+ [1|111}1]1f0|/0j0]|0|O0|O}lojo|0o|l0]|O]lO
Black 0jojofojOofOo]JOjO|OjO|OjO]lO|O|O|O|O[DO
Green(1)J]O0 |0 |0f0|O0|Ofo]o|O|0o|O|1]O0|0|0lO|lO]|O
Green(2) |0 0|0 |0o|o0|oflolo|lolo|l1]o]o|lo]olo]o]o
reon (e e b L b b e L e L
Greene)Jo|olojololol1l1{1|1]0|l1]o]ofololo]o
Green(f62) 0 [0 |0 OO0 (Of1|[1}1|1}f1]0]0]0|O|0O]|O0O]|O
Green®3)] 0 Jo|o|ofolol1]|1]1]1|1]1fjolofjo{o]olo0
Black |0f0|0jojo|ojojojojolojo]olo|ofo]o]ao
Blue(1) J0OJO|O0j|jo|OofO0]JO|JO|JO|O|O|O]O|O]|O .O 01
Blue() |0J0j0]JO|0O}Jo]Jo]Jo|o|o|lo]|o|lojo|lO]O|1]0
e ——— ey p b b b L L L
Blue(61) [0 |0 |0 |O0JOfOoJO|O|OfO|O|Of1|1[1]1]0]|1
Blue62) [0 |0 j0j0|O0JOojOojo|o|Oo|Oo|Ofa|1l1]1]1]0
Blue(63) |0 JO0|O0|JO0O|(0fl0O]JO|DJO|O]O]|O 111 1. 1_
Notes 1) Definition of gray scale : )
Color(n)---Number in parenthesis indicates gray scale level.
Larger number corresponds to brighter level.
2) Data Signal : 1 : High, 0: Low
KAOHSIUNG HITACHI Sh. ; ' |
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9. INTERFACE TIMING
(1) LVDS receiver timing
(Interface of TFT module)

Epy
S Y
Tapg
b
Lres
treo | o
t}{m S ' P 3
Rink M\ V R IS A A
|- S
| | ow
CLKd [T | N
7 VAiFI=0v | S TVt
 RIEE=QIKD-Qint) (=0, 1,2) |
ITRN SIMBOL | MIN. | TYP. | MAX. - |UNIT|NOTE
DCLK | FREQUENCY Ut e 35 0 | 5 ||
0 data position | {reo _—%tm‘—%‘; 49 %rtm -_’}".tcg_}(‘i‘ﬂ. 49
Ist data position | ey | -0.49 0| 0.49 -
Xﬁin}i ) Ind data pe's.i.tion teps .%;-cm_ﬂg.ii.g ’TS‘ECLK '%‘tCLKH} 49
=0, 1, T _ s
( . .31‘?”(]_818 position | __t{ulg %w-tg]lgv.{}:,._ég %—tg{ﬁ %-icuﬁ“& 49 ns
b daia position | typy (-bog-0,49) o[ H b0, 4
: |5th data position | Ipps %{:&K—O. 49 %tCLK %f{:LK.'w"O,‘?%S”
ﬁf'h data nosii%on Eapg _ %IC!.K—Q. 49 %tcu{ "%“t_C-L_K'_{‘G.‘ig..
|KAOHSIUNG HITACHI oATE Mav.0a-07 15 o - 2 |PAGE| 0173
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(2) Timing converter timing
(Input timing for transmitter)

I

o = : t"... L. .
| < o : by . :}
L e Wi W e W
s L A U A ¥ Ny N
« i : ' ta. | . | . | . . .
) b . >
DTMG -

The timings except mentiond above are referd to the specifications of your

transmitter.
ltem Symbol Min. Typ. Max. Unit
DCLK | Cycle time- tCLK 22.2 25.0 28.5 ns
: Line cycle time tH 850 1060 1600 {CLK
DTMG Line width-Active tHd 800 800 800 ‘
Frame cycle time 1) tV 602 628 1000 H
V width-Active VD 600 600 600 -

Note'1) It counts by a typical value of line cycle time.

TR
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with the followmg sequence.

(3) TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

Power suppiv 3.4qv
{vopl :
0. 8Y

Interface signal
" N R

i3

Back-Light
[ VBL ]

POYER QN
0<t1=15ms

0<t2=45ms
100ms <13

Back-light
ON period

POWER OFF
Sms=td
0= 15=45ms
0<16=<20ms
500ms=<17 .

Power Supply, Input Signal and Backlight Voltage ON/OFF/REENTRY should comply

Note 1) In order to prevent. electronic parts from destructlon caused by latch -up, please
input signal after Power Supply Voltage ON. '

In addition, please turn off signals before Power Supply Voltage OFF.

2) In order to prevent from function error due to -residual charge, please reenter
Power Supply Voltage after time stipulated with t?

3) Please turn on Backlight after signals fix and turn off before signals down
otherwise noise appears in the display.
The noise cause no problem with dlsplay performance in case of t|m|ng
sequence comply with the spec.
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10. DIMENSIONAL OUTLINE

10.1 SURFACE SIDE

¥

13405
5.5+£0.3
2540 1T,
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] I
1l - d | =
' H 2 : =
E. = 2 |
l;. = 1
i et t ha
£ o £ ay
1 —_ H 3
¥ i =
. . 5 - " .O
ol N A ERE
Lk i (= i § =
| — 1 1 o
g | K : =
=| = s H w
-l = e i E =
¥ R = ¥ b
B ' -+ ; F AL
R ! i i
SEH R O B B
. ey t- H a3,
S} ~ P ol
1 = b Taai -
E < 1 e
] — t: v
] St B | -
] A K .
' Z 1 =
B (- . 5
. ; i
13 - — H
gl I , S
i [ !
i »
= RERRGY R
OE= T P i g R | B ;
o E ~ A =
KiZE (RE4V 81 15Y)¢ 0%C 78l -
[T RN {091y bulTSd0TC 0% 98| s
bt I P
) S 0Fole ==
: - HAH
. ' Lt Bk B
~ i BTN N |

N,ote"1) interface connector JAE : F1-S’EBZOP-HF13E or equivalent
- 2) CFL cable connector JST: BHR-02VS-1N
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10.2 BACK SIDE

[¥EILER) JO}iiHUB).jf|l
{g7¢ly "

(373
CI7F connecter centfers

4.3
.51

e
3.5¢0.2

~ Details B(2om)

Details Al20E)
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11. DESIGNATION OF LOT MARK
11.1 LOT MARK

A L_j A 4 f T N R R B
' , 5 digits for production number
(00001~99999)

Special mark 4)

Production management sign

Week 3)
Month 2)
Year 1)
Notes _

1) Year | Mark 2) Month| Mark |Month| Mark 3) Week (Days)| Mark
2006 | 6 | 1 101 | 7 | o7 | 1~7 1
2007 | 7 2 | 02| 8 | o8| | &4 2
2008 | 8 3 03 9 | 09 | 15~21 3
2009 9 4 | 04 | 10 | 10 |- 22~28 4
2010| © 5 | 05 | 11| 11 20~31 5

6 06 | 12 | 12

| 4) The Special mark may be added by manufacturing accordingly to production number.

11.2 REVISION(REV.) CONTROL . 7 ' .
~ REV. column is controlled by the manufacturing. A-Z except | and O is to be
-written on this column . : : :

11.3 LOCATION OF LOT MARK _ o '

Lot mark is printed on a label. The label is on rear side of module as shown in the
drawing at Section 10. ' :

The style of character may be changed without notice.

=3

LOT MARK (szﬁéjé?fnﬁ"z AAA AT, T e race |
- (60847 00001 ”N"” ’ (
) © 30
REV. column —/

REV [E] MADE IN TAIWAN
’ EX 0 00 0 | 11 023665

AT AT ATy SAOENE SREHEFINCEVET. BBT -+ AL 1 (DESR
12 S8z > T E R OSBRI i > TREL T Tl

COLD CATHODE FLUORESCENT LAMP IN COLOR LCD CONTAINS MERCURY.
\PLEASE FOLLOW LOCAL ORDINACES OR REGULATINONS FOR ITS DJSPOSAL;J

KAOHSIUNG HITACHI Sh.|l :
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12. COSMETIC SPECIFICATIONS
12.1 CONDITION FOR COSMETIC INSPECTION

(1 ) Viewing zone S  Inspection view
a) The figure shows the correspc:ndenceL : R
between eyes (of inspector) and '

TFT-LCD module. about 300mm

6 =45° : when non-operating mspectton _ - 7

6 =5° : when operating inspection | -
b) Inspection should be executed only from . | TFT-LCD Moduis

front’ side and only A-zone.
Cosmetic of B-zone and C-zone are ignored.
(refer to 12.2 Definition of zone) | :

(2) Environmental
a) Temperature : 25°C

The appearance mspectlon at Back- Ilght on is done at 25C on a TFT-LCD

panel.
b) Ambient light: More than 2000 [Ix] and non-directive.

¢) Back-light : when' non-operating inspection , Back-light should be off. _

(3) Operating inspection

Operating inspection should be done with 8 color mode (without gray scale). |

12.2 DEFINITION OF ZONE

Azone Display area (pixel area)

B-zone : Area between A-zone and C—zone
C-zone : Metallic bezel area (include I/F connector)

A-zone
B-zone
C-zone |
|RAOHSIUNG HITACHI DATE|May.04 '07 Sh. ée4ps 2712- TX31D56VM 3 |PAGE |12-1/3
ELECTRONICS CO..LTD. ay-04, 971 o.| 7BB4PS 2712- 2AAA-




12.3 COSMETIC SPECIFICATIONS
When displaying conditions are not stable (ex. at tu on or off), the following
specifications are not applied.

No ITEM I\{ng. acceptablle Vnumbe_r Unit Note
_ L - A-zone
- |Dot defect 1-dot 4 pes 1);5),
S 2-dots 1 :
, ; 1),2),
Sparkle 3-dots 0 Units 5)
mode 4-dots 0
DenSity 2 pcs/g20mm 1)5)’
Total 5 pcs 1),2)
1 1-dot 5 pes _11’1:;’)’
2-dots 2 0.3
Black | 3.dots 0 Units )é))'
mode _4-dots 0
Density 3 pcs/@g20mm 1)6’31)),)1
- Total 5 pcs 1),3)
Total ; 10 pCs 1)
2 | Line defect Serious one is ] ]
3 | Uneven brightness not allowed
Stains, Foreign W=0.02 L lanore
Materials - \gnore gno
Llne_ shape W <0.03 L=2.0 10
4 W : width (mm) L>2.0 0 pcs 7))
L : length (mm) W =0.06 L=1.0 10
L>1.0 0 ‘
W>0.06 - (See dot shape)
Stains, Foreign n< _
‘Materials D=0.22 Ignore |
5 Dot shape D=0.33 5 pcs n
D : ave. dia (mm) 'D>0.33 i 3 0.
| Scratch on polarizer| W=0.01| L : Ignore ~ lgnore
Line shape . L=<40 10
' . | W=0.02 ‘
6 [W : width (mm)] L>40 0- pcs 8)
. L : length (mm) W <0.04 L=20 10
L>20 0
. |Scratch on polarizer D=0.2 lgnore
7 l: Dot shape D=04 10 pcs 8) -
D : ave. dia (mm) D>04 0
KAOHSIUNG HITACH DATE |May.04,'07 sh. 7B64PS 2712 TX31D56VM2AMA-3 |PAGE (12-2/3
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No | ITEM Max. acceptable number Unit " Note
A-zone _
Bubbles, peeling | D=0.3 Ignore
g In polarizer D=0.5 10 8)
: 7 : : pcs
[D:ave.dia(mm)] D=1.0 5 '
_ D>1.0 0
9 Not Acceptable Serious one is ] )
Wrinkies on polarizer' not . allowed

Note 1) Dot defect: defect area > 1/2 dot

2) Sparkle mode : brightness of dot is more than 30% at black raster. (V|S|b!e to eye)
3) Black mode : brightness of dot is less than- 70% at white raster. (visible to eye)
4) 1 dot: defect dot is isolated, not attached to other defect dot.
S) N dots : N defect dots are consecutive. (N means the number of defects dots)
6) Density : number. of defect dots inside 20mm ¢

7) Those stains which can be wiped out easily are not defects.
‘8) Polarizer area msmie of B-zone is not applied.
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13. PRECAUTION
unit.

systems.

polarizer, LCD-glass and metal beze
should not touch them directry.

Life su_pport applications : HITACHI’s products a

re not
L .

P

(8) The. module should never be opened or modified.
it may cause not to operate properly.

{11) Do not pull -or do not fold the CCFL cable.

author_ized for use in life support

131 PRECAUTION TO HANDLING AND MOUNTING

. (1) You should consider the mouting structure so that uneven force
is not applied to the module. '

(7) Wipe off saliva or water drops as soon as possible. Thei
polarizer cuses deformations and color fading.

{10) When you adopt a ‘metallic shield board on backside of TFT-
not be too close to TFT-LCD Module. -

Please pay attention to the followings when you use this TFT-LCD Module wifh Back-light

(2) To improve the strength of module against the mebhanical shock the space between
the module and the case should be less than 1.0mm.

(3) Protection material in front of LCD’s screen surface is recommended to protect a
I. Please be note that the protection material

(4) Acetic acid type and chioline type materials for the cover case are not -desiable
because the former generate corrosive gas of attacking the polarizer at high
temperature and the latter causes circuit break by electro-chemical reaction.

(5) Do not touch, - push or rub the exposed polarizers with glass, tweezers or anything
harder than HB pencil lead. And please do not rub by dustciothes with chemical
“ treatment. Do not touch the surface of polarizer with bare hand or greasy close.
(Some cosmetics are detrimental to the polarizer.)

(6) When the surface becomes dusty, please wipe gently with absorbent cotton or other
soft materials chamois soaked Normal-Hexane. Normal-Hexane is recommended for
clearning the adhesives used to attach front/rear polarizers. Do not use acetone,
toluene and alcohol because they cause chemical damage to the polarizer.

r long time contact with

(9). Metallic bezel of a module should not be handled with bare hand or dirty gloves.
Otherwise, color of a metallic frame may become dirty during its storage. .
It is recommended to use clean soft gloves and clean finger stalls when a module
is handled at incoming inspection process and. production (assembly) process.

ex. twisted stress)

LCD Module, it should
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13.2 PRECAUTION TO OPERATION

(1) You should adopt radiation structure to setisfy the temperature specification.
(2) Optical response time, Iurninance and chromaticity depend on the temperature of a
TFT-LCD .module. (At lower temperature it becomes longer.)

. {3) Response time and saturation. tlme of CCFL luminance become longer at lower
temperature operation.

(4) Sudden temperature change may cause dew on and/or in the a module.
Dew males damage to a polarizer and/or electrical contacting portion.
Dew causes fading of disp[ayed guality.

(5) Fixed patterns displayed on a module for.a Iong time may cause after-image.
It will be recovered soon. :

(6) Please connect the Back-light connector to the inverter circuit dlrect!y
The long cable between CCFL and the inverter may -cause the brightness drop
of CCFL and may cause therise of starting lamp voltage(Vs).

(7) The module sh0u,'ld not be connected or removed while a main system works.

(8) Inserting or pulling I/F connectors causes 'any truble when power supply and signal
datas are on-state. I/F connectors should be inserted and pulled after power supply
and signal datas are turned off. :

13.3 ELECTROSTATIC DISCHARGE CONTROL

(1) Since a module consists of a TFT cell and electronic circuits with CMOS-ICs, which
are very weak to electrostatic discharge, persons. who are handling a module should
be grounded through adequate methods such as a list band.

I/F connector pins should not be touched dlrectly with bare hands.

(2) Protection film for a polarizer on a module should be slowly peeled off so that the
electrostatic charge can be minimized. ;

13.4 PRECAUTION TO STRONG LIGHT EXPOSURE

A module should not be exposed under strong'light. Otherwise, characteristics of a
polarizer and color filter in a module may be degraded.

{KAOHSIUNG HITACHI : Sh.
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13.5 PRECAUTION TO STORAGE

When TFT-LCD Modules are stored for long time, following precautions - shouid be taken

care of:

(1) Modules should be stored in a dark place. ’It is prohibited to apply sunlight or
fluorescent light during storage. Modules shouid be stored at 0 to 35C at normal
“humidity (60%RH or less). '

. (2) The surface of polarizers should not come 'in contact wath any other object
It is recommended that modules should be stored in the HITACHIs shipping box

13.6 PRECAUTION TO HANDLE PROTECTIVE FILM

(1) When the protec;tive film is peeled off, static electr|C|ty is generated between the fllm
and the polarizer. This film should be peeled off slowly and carefully by people
who are electrically grounded and with well ion-blown eqmpment or in such a
condition, etc.

(2) The "protective film is attached to the polarizer with a small amount of glue.
If some stress is applied to rub the protective film against the polarizer during the
time you peel off the film, the glue is apt to remain more on the polarizer.
So please carefully peel off the protective film without rubbing it against the polarizer.

(3) When the module with protective film attached is stored for long time, sometimes
there remains a very small amount of glue, still on the polarizer aftér the protective
film is peeled off. Please refrain from storing the module at the module at the high
temperature and high humidity for glue is apt to remain in these condition.

(4) The glue may be taken for the modules failure, but you can remove the glue easily.
When the glue remains on the polarizer surface or its vestige 'is recognized, please

wipe them off with absorbent cotton waste or other soft material like chamors soaked
with Norm-Hexane.

13.7 SAFETY

(1) If module is broken, be careful to handle not to injure.
(TFT-LCD and Lamp are made of glass.)

Please wash hands sufficiently when you touch the liquid crystai coming out from
broken LCDs. :

i

(2) As Back-light unit has high voltage cwcwt mternai do not open the case and do
not insert foreign materials in the case.

(3) The CCFL inverter should be designed to include the function of output shutdown in
case the output overcurrent happen due to any backlight trouble.

The shutdown function should be assured to work in abnormal condition at the actua!
systems.

|ELECTRONICS CO.,LTD.
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13.8 ENVIROMENTAL PROTECTION

(1) This TFT-LCD Module include Cold Cathode Fluorescent Lamp (CCFL).
CCFL contains a small amount of mercury Please follow local ordinance or
regulations for disposal. b

| (2) Flexible circuits board, printed circuits board and solder used in a module contain
small amount of lead (Pb). Please follow local ordinance or regulations for its disposal.

13.9 USE RESTRICTIONS AND LIMTATIONS

(1} This product is not authorized for use in.life support devices or systems, military
applications or other applications which pose a significant risk of personal injury.

(2) In no event shall HITACHI, Lid., be liable for any incidental, indirect or consequential
damages in connection with the installation or use of this product, even if informed
of the possibility thereof in advance. These limitations apply to all causes of action
in the aggregate, including without limitation breach of contact, breach of warranty,
negligence, strict liability, misrepresentation and other torts.

13.10 OTHERS

(1) Electrical components which may not affect electrical performance are subjective to
change without notice because of their availability.
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