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DESCRIPTION

This specification is applied to the following TFT Liquid Crystal Display

Module with Back-light unit.

General Specifications

« Type name . TX38D55VM1AAA

- Display Area : H304.1XV228.1 [mm]

- Display Pixels : H1024XV768 pixels

(Display Dots) (H(1024% 3) XV768 [dots])

- Power Supply Voltage 3.3V

« Pixel Pitch : HO.297XV0.297 [mm]

- Color Pixel Arrangement : R-G-B Vertical Stripe

- Display Mode . Transmissive &
Normally White Mode

« Color Number : 262k Colors

- Viewing Direction : 12 0’ clock (Notel)

- Dimensions Outlines : H330.0 typ. XV260.0 typ. Xt17.0 typ. [mm]

- Weight : 1300 typ. [g]

- Interface : 1ch-LVDS / Receiver (Note2)

- Surface Polarizing Film : Glare Polarizing Film
(Hard Coat 3H : Pencil Hardness)

« Back-light : Four Cold Cathode Fluorescent Lamp
(Side-Light type : Upper and Lower)
Back-light inverter is not
contained in Module.

Notel) Viewing Direction : Less inversion of gray scale.
2) LVDS : Low Voltage Differential Signaling.
Hitechi Displays Lt [Date|Nov. 06,2006 | N | - 3284PS 2603-TX38D55VMIAAA-3 | Page | 3-1/2




- Caution :

(1) This product is supposed to be used in the
air-conditioned room where sunshine
does not directly come in.

(2

(3)

(4)

(5)

(6)

Please do not use this product to such

application as needs high reliability and safety.
(Ex. Medical Equipment,

in function.

Life Support System, and Safe for Property etc.)

There might be some change in the Product and
Specs without notice.
Please confirm them beforehand when you need

maintenance parts.

In case of Failure due to HITACHI' s Responsibility,

it could be repaired or replaced for free within

guarantee.
Failure due to Customer’s responsibility (including
Customers’ repair by themselves) could not be
repaired and replaced even within guarantee.

The content of these sheet might be changed for

some improvement without notice.
Please be advised with Sales to make sure
when you design equipment using this product.

Please contact with Sales if there is any question
in regard to these sheet.
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1. ABSOLUTE MAXIMUM RATINGS

= 1.1 ENVIRONMENTAL ABSOLUTE MAXIMUM. RATINGS

OPERATING - TORA
ITEM STORAGE UNIT | NOTE
MIN. MAX. MIN. MAX.
Ambient Temperature -20 70 =30 70 C 1)
Humidity 2) 2) %RH 1)
Vibration — 4.9 (0.5G) — 19.6 (26) 3)
m/ s?

Shock — 29.4 (3G) —_ 490 (506G) 4)
Corrosive Gas NOT ACCEPTABLE NOT ACCEPTABLE

[l1luminance at LCD

surface - 50, 000 — 50, 000

Note 1) Temperature and Humidity should be applied to the glass surface of
a TFT module, not of system installed with this unit.

Operating temperature means functional temperature without regard

to optical performance.

Life characteristic is specified at 25+5 degree.
At low temperature the brightness of CFL drop and the life time of
CFL become to be short. (especially below 0 degree)
Storage at low temp

2) Ambient temp.

Ta=40C :
Ta>40C :

3) Vibration frequency
4) 3ms, X-Y-7-7.

: 48hr max.

85%RH MAX. without condensation
Absolute humidity must be lower than the

saturated vapor of 85%RH at 40°C. without

condensation

: 20~50Hz. (Except resonance frequency)
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1.2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

- (1) TFT LIQUID CRYSTAL DISPLAY MODULE VSS=0V
ITEM SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage VDD 0 4.0 v
Input Voltage for logic| VI -0.2 VDD+0. 2 A% 1)
Electrostatic VESDO +100 A% 2, 3
Durability VESDI + 8 KV 4), 5)
Note 1) It is applied to pixel data signal and clock signal.
2) Electric discharge constant 200pF-0Q, 25C-70%RH.
3) The I/F Connector pins are subjected.
4) Electric discharge constant 200pF-250Q, 25C-T0%RH.
5) The Surface of Metal bezel and LCD are subjected.
(2) BACK-LIGHT UNIT
GND=0V
ITEM SYMBOL MIN. MAX. UNIT NOTE
Lamp Current It 0 1 mArms 1)
Lamp Voltage Vi 0 1500 Vrms 2)

Note 1) At Lamp start-up time.
2) The specification is applicable to connector pins
of Back-Light unit.

1.3 Connection between System Ground and Metal frame.
Metal frame of the module shold be grounded

with Customor’s system ground in case that protection film

is being peeled off while operating the module.

Unless you connected between metal frame and System Ground.
Machine s system happen to shut down due to the influence

of electrostatic discharge coused by pealing off
the protection film.

Sh
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Protective spacer

(1) This protective
spacer is to be added
at shock and vibration
test on the front side

Display Area

(2) This protective spacer
is to be added shock and
vibration test on the
other side

Screw

//
7%

\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\
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2. OPTICAL CHARACTERISTICS

-

The following items are measured on the conditions that this unit
operation (TFT panel and Back-light) and measuring systems are
stable. (more than 30minites’ operation)

The ambient light excluding The Back-light unit is nothing.

« Measuring equipment : TOPCON BM-7, Prichard 1980A, or equivalent
* Measuring point : Active area center

Temperature of LCD=25+3C, Vmp=3.3V, fv=60Hz, fL=50kHz, IL=6mArms

ITEM SYMBOL; CONDITION | MIN. | TYP.| MAX. | UNIT | NOTE
Contrast Ratio CR 200 | 500 | — — [ 2
A o RISE]tr N

esponse Time TTARRT, — TR 3)
Brightness (White) Bwh — | 350 — |cd/m?
X —n° 0.58 10.63 ]0.68
Red 0 =0
Y | Note 1) |0-29 [0.34 [0.39
X 0.25 10.30{0.35
Green
y 0.55 10.60 | 0.65
Color of CIE X ATITRTEERTI
Blue : :
y 0.04 10.0910.14
X
White 0.27 10.32 10.37
y 0.28 [0.3310.38
0 x $=0° — 60 —
X% | 0=180° | — |60 | —
Viewing Angle 5 — " deg | 1)
(CR=10) | y-y |F2Y_| €290 — —
0y ¢=270° — | 50 —

Hitachi Displays, Ltd [Date Nov. 06, 2006 | X" | 3284PS 2605-TX38D55VMIAAA-3 |Page | 5-1/2




Note 1) Definition of Viewing Angle

- 6 =Q° \}4
U A ,,’E
b =90° pper I(viewing
(12 o' clock) | Angle)
y e
\\\ L\_y' :
\. ! / )
N\, — VL
N i / ] <l 5 (Azimuth)
N I // ’/ ,‘ N
Lefd)tzlgoo X, _— %‘I,’_/_:_,_______ - -———x d)(:()", Rllgl’ll(;
(9 o'clock) 7\‘\ 3 ocloc
=
TFT/LCM f !
I N,
i ™
: N ¢ =270° Lower
7 (6 o' clock)
Note 2) Definition of Contrast Ratio (CR)
Brightness when displaying White raster
Brightness when displaying Black raster
Note 3) Definition of Response Time
Displaying BLACK WHI%E BLACK
data signal

Relative

Optical Response d
luminance

Hitachi Displays, Ltd |Date |Nov. 06, 2006 1%2 3284PS 2605-TX38D55VM1AAA-3 |Page| 5-2/2




3. ELECTRICAL CHARACTERISTICS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE Ta=25C, Vss=0V
) ITEM SYMBOL "MIN. TYP. MAX. UNIT | NOTE
Power Supply Voltage VoD 3.0 3.3 3.6 y
Differential Input Voltage Hi Vin - - +100
for LVDS Receiver Threshold Lo Vi 100 — — mV 1)
Power Supply Current IpD — 0.4 0.65 A 2),3)
Frame Cycle Frequency fv - 60 - Hz | 4),5)
Line Cycle Frequency fu - 48.3 - kiz | 4)
DCLK Frequency feLk 60 65 68 MHz | 4)

Note 1) VCM=+1. 25V
VCM is common mode voltage of LVDS transmitter/receiver.
The -input terminal of LVDS transmitter is terminated with 100Q.

INt
100Q LVDS.
IN- Receiver

2) fv=60Hz, fcLk=65MHz, Vop=3. 3V, DC Current.
Typical value is measured when displaying vertical 64 gray scale.
Maximum is measured when displaying Vertical-stripe (Black-Gray 7).

DC Ampere Meter

TFT/LCM

_l_ §%2[>£29 VDD
%iz Vs$

3) As this module contains 0.8A fuse, prepare current source
that is enough for cutting current fuse when a truble happens.
(larger than 2.0A.)

4) For LVDS Transmitter Input

5) Vertical Frequency is encouraged to be used by 60Hz.
The flicker level changes by the gap of the vertical frequency.

VDD
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-

(2) BACK-LIGHT UNIT

Ta=25C, GND=0V
ITEM SYMBOL MIN. -TYP. MAX. UNIT NOTE
Lamp Current IL 3.0 6.0 6.5 mArms | 1), 2)
Lamp Voltage Vi - 620 — Vrms ()
Frequency fL 40 - 70 kHz 3)
Voltage 1370 — — Ta=-10C 4),5)
Note 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 (Min).
5) Invertor open output voltage please makes the design which 1 seconds or more
can be continued at least. When it is below that, there are times when the
lamp dose not light up.
6) Quality of the invertor produces big effect on illumination efficiency and
life of back light. When it arranges the invertor, that back light and flicker
etc. the illumination 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 the discharge corrugated
inspection circuit.
7 IL=6mArms
8) Distribution difference of lamp surface temperature should be less than 5C.
9) VWhen the lighting wave form of the inverter is asymmentry, the inclination
of mercury is generated. Therefore, please adjust the unbalance
(I1pt-1p~1/1rms X 100%) of the lighting current wave form to 10% or less,
and adjust the wave high rate (Ipt (or Ip7)/Irms) to 1.2~1.63.
Ipt
/
Ip~
Invertor current wave form.
10) Recommendation invertor : HITACHI LIGHTING, Ltd.

Type name : INVC759 suitable item

Hitachi Displays, Ltd [Date|Nov. 06,2006 | xo* | 3284PS 2606-TX38D55VMIAAA-3 | Page
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4. BLOCK DIAGRAM
(1) TFT LIQUID CRYSTAL DISPLAY MODULE
Pﬁ&t& _________________________ Tl
o . CN1 Gl
Timing signal :/\ —>
Display data | || LVDS l()}?itvir G2_, |
— :>Timing - g ' TFT-LCD |
Receiver Converter ‘ E :
DC Power '
supply ﬁ LIl :
.......... = |
LCD ST‘ST ET |
Drive
u rive |
l Circuit | [ % Drain Driver |
| D |
| |
- e _J
(2) BACK-LIGHT UNIT
C'_onnector E
CN2 '
VL > C Lamp )— E
GND S
C!o;nnector E
CN3
YL > C Lamp )—— E
GND > E
Cl_onnector i
CN4 ;
Vi > C Lamp )— E
GND > ;
|| :
_C:gnnector :
5 :
Vi > ( Lamp )— E
GND 5
fitachi Displays Ltd [Date|Nov. 06, 2006 §2 3284PS 2607-TX38D55VMIAAA-3 | Page [ 7-1/1




5. INTERFACE PIN CONNECTION

(1) TFT LIQUID CRYSTAL DISPLAY MODULE
= (N1 {JAE FI-SEB20P-HF13E)

Pin No. SYMBOL FUNCTION NOTE
; VDD Power Suply (3.3V) | 2
2 VSS Ground (OV) D
5 INO- Pixel Data
6 INO+
7 VsS Ground (OV) 1
8 IN1-
Pixel Data
9 IN1+
10 VsS Ground (OV) D
11 IN2- ]
o NoT Pixel Data
13 VSS Ground (OV) 1
14 CLK IN- Clock
15 CLK IN+
16
17
18 VSS Ground (OV) D
19
20
Note 1) All VSS pins should be connected to GND(OV).
Metal bezel is connected internaly to VSS.
2) All VDD pins should be connected to +3. 3V.
(2) BACK-LIGHT UNIT
CN2, CN3, CN4, CN5 {JST BHSR-02VS-1)
Pin No SYMBOL DESCRIPTION Refelence
| L Power Supply
2 | 0 GND (0V)
Sh.
Hitachi Displays, Ltd Date‘ Nov. 06, 2006 | 3284PS 2608-TX38D55VM1AAA-3 |Page | 8-1/4




LVDS INTERFACE

Machine Side

(N1 .

D

INT4

TFT-LCD Side

INT-

IN2+

TNZ=

IN3+

TN3-

CLK+

CLK=

2)
RO~R5 : :
GO~Gh -
B0~B5 6 \ =~ K
THs
Hsync s
Vsync e o
DTMG
CLK PLL H3
Host
Graphics
Controller

3)
2 RO~R5
= \ GO~GH
= 6\ B0~B5
iéi
DTMG
>— PLL
LCD Panel
Controller
CLK
1

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 : THC63LVDM63A equivalent.
Transmitter is not contained in Module.
3) ‘Receiver : with built-in TCON IC.

Sh.
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LVDS Input Signal

-

\

L vditi=0v

GOXR5XR4XR3XR2>:<R1XRO

Rinl >k 4)(

BI X B0 X 65 XG4XG3):<G2 X 61

Rin? );( X DTMGXNAXNAXB5XB4>;<B3XB2

i Signal for 1 DCLK |
Prior cycle g cycle > < Next cycle
NA: Not Available
SI%\I&\[IJA[L Transmiiier Inte.rface .connecter (CND)
Main body TFT-LCD
RO INO (44)
R1 IN1 (45) 0UTO+ INO+
R2 IN2 (47)
R3 IN3 (48)
R4 IN4 (1)
R5 IN5(3) OUTO- INO-
G0 IN6 (4)
L Gl IN7 (6)
62 %ﬁggg OUT1+ INL+
‘VT G4 IN10(10)
I:) G5 INllElzg
B0 IN12(13 _ _
g | IN13 (15) 0UT1 IN]
B2 IN14§163
B3 IN15(18
B4 IN16(19) 0UT2+ IN24
B5 IN17(20)
HSTNe e
USYNC
DTMG IN20(25) 0UT2- IN2-
CLK OUT+ CLK IN+
DCLK CLK IN(26) CIK OUT- CLK IN-

NOTE : The () valve of the transmitter show IC pin No.
when made of thine THC63LVDM63A is used.
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b0 = & /M =
z.

RELATIONSHIP BETWEEN DISPLAYED COLOR

*AND INPUT DATA
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: 1:High, 0:Low

2) Data Signal
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6.

Interface timing

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

' Lres
{rp3
{rp4
tres
{res
treo
LRy
RinX ><Rx6><Rx5><Rx4><Rx3)<Rx2\ Rx:\ Rxﬂ\ \/ \ Vd}{ﬁﬂv
AN A \
' toik |
CLK+ \ 7lVdiff=0V \ %Vdifhov
RinX= RinXt) - RinX-) (X=0,1,2)
ITEM SIMBOL MIN. TYP. MAX. | UNIT | NOTE
DCLK | FREQUENCY 1/t or 60 65 68 MHz
0 data position trpo 7%¢CLK—0.49 7%'tCLK Q%tCLK+O.49
Ist data position | fpp; -0.49 0 +0. 49
RinX ond data position | [gp2 %}tCLK“O.49 —%—tCLK 4%tCLK+0-49
(X=0,1,2) 3rd data position trps -%;tCLK—0.49 ‘%‘tCLK -%—tCLK+0.49 ns
th data position | tapy  [H-tork-0. 49 4 Louk|Htorero. 49
5th data position trps -%—tCLK—O. 49 %tCLK %tCLKJrO. 49
6th data position trpe %tCLK—O. 49 '%—tCLK %tCLK+0-49
Hitachi Displays, Ltd [Date |Nov. 06, 2006 EIE 3284PS 2609-TX38D55VM1AAA-3 |Page | 9-1/4




- (Input

DTMG

DCLK -

DTMG

(2) timing converter timing

timing for transmitter)

tv

A

A

Y

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

UL
L

Hitachi Displays Ltd

Date

Nov. 06, 2006

Sh.
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[tem Symbol | Min. Typ. | Max. | Unit
DCLK  |Cycle time tex | 14.8 | 15.4| - | ns
Line cycle time tu 1180 | 1344 | 2400 t
CLK
i idth-Acti t 102
DTHG Line width-Active Hd 1024 1024 4
Frame cycle time 1)| tv 111 806 | 1000 |
V width-Active tva 768 768 768 N
NOTE 1) It counts by a typical value of line cycle time.
| Hitachi Displays, Uﬂ'DateI%nn06,2006 §2j 3284PS 2609-TX38D55VM1AAA-3 |Page | 9-3/4




Power Supply,

Power supply
[VDD]

Interface signal.
[ Vi]

Back-Light
[ VBL ]

Note (1)

(2)

(3

(3) TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

Input Signal and Backlight Volthge ON/OFF/REENTRY should comply

with the following sequence.

3.0V # 3. 0V
0. 8V. 0.8V 0.8V
ov
16 t7
t1 t2 t5 ! '
\VAW
KX vALID - XY ---
I/ \ /
t3 t4
'\
#
Back-1light
ON period
POWER ON POWER QFF
0<t1=15ms ms=<1t4
0<t2=<45ns 0<t5=45ms
100ms<t3 0=t6=20ms
500ms=t7

In order to prevent electronic parts from destruction caused
by latch-up, please input signal after Power Supply Voltage ON.
In addition, please turn off signals before Power Supply
Voltage OFF.

In order to prevent from function error due to residual charge,
please reenter Power Suplly Voltage after time stipulated with t7.

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 display performance in case of
timing sequence comply with the spec.

Hitachi Displays, Ltd

Date [Nov. 06, 2006 Eg: 3284PS 2609-TX38D55VM1AAA-3 |Page | 9-4/4




[ DIMENSTONAL OUTI [NE

26040.3

1040.3 5
1ol Tl -
W
6)—! —s6)
330
165(Active Center)
1.4 307. 1 (Opening) | (260)
12.9 304. 1(Active Area) ‘ (10)
2-9+0.3 ' 2-940.3 (46.1)
it 9—1? Y
r N .%| ; E
= B e Z i,:i J@
3 il B | %E 2 @
- |
S i '
R © ] 61— ¢ |
¢ : : & |
- : : .
o 4 | o
3 - | . |
o | S .
2 : B L | CNI—\
o~ | !
: |
s ' 3 |
~ o |
= o |
= gz : — CN5 N|
;@ o 2 ! QL . 4-M3 5)
/) \—6) i z : 61— & | (length of screw:2.0~3.3)
PN |
o I % ﬁ\
I < |
| e
\ J 7 _ -
N N
8-M3.0 4).5) 4-R5 Y >
(length of screw:2.6~3.3) 6)3_\@ @\/_6) S:o L;D_:_
[ =1 | -
70+0.3 J & g
NOTE 26040.3 u§> e OS i_ :
|)Interface connector = , . O LT
JAE:F1-SEB20P-HF I3E or equivalent , —) )
2)CFL cable connector >\ ! /
JST:BHSR-02-VSI or equivalent T
3)The unspecified tolerance:£0.5 J
4)Hole in moun’fing pdne|,'8 holes convex part of lower frame (4places) ¢
5)Maximum torque for the screw in mounting panel:0.294N-m(3kgf cm) ¢19
6)There are 8 screws that was attched to the module. Yoy
ILabel for individual identification of inspection personnel.
The character of the label might be different in each product. UNIT:mm
8)Size when CFL cable is extended straight.
O Sh,
Hitachi Displays, Ltd. | Date [Nov.06,2006 3284PS26 10-TX38DSSVMIAAA-3 [Page| 10-1/1
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8. DESIGNATION OF LOT MARK

. 8.1 LOT MARK

Lot Mark

Note 1)

8.2 Revision (REV.) control
REV. is the column for manufacturing convenience. A-Z except I and O may be written
on this column.

8.3 Location of lot mark
Lot mark is printed on a label. The label is on the metallic bezel as shown in
7. DIMENSIONAL OUTLINE
The style of character will be changed without notice.

~

ETFARATLA1Zy FHORKRICEKBEEIENTEUET
IC&7 > TS B RSOFMEZIZRUIES>STRRLTTS
COLD CATHODE FLUORESCENT LAMP N COLOR LCD CONTAINS MERCURY,
QEASE FOLLOW LOCAL ORDINANCES OR REGULATIONS FOR ITS DISPOSAy

é HITACHI A EETLE
. TX38D55VM1AAA CAUTION HIGH VOLTAGE
6063C 00001 v
T MADE IN #4445 Yo 05 00 34 22 000IS

z\iﬁﬂi‘»f ATV A DER

(***** section)

\ L J \ \
5 digits for production number
Production management sign (00001~99999)
Week 3)
Month 2)
Year 1)
Notes

1) Year Mark| 2) | Month|Mark{Month |Mark] 3) | Week(Days)|Mark

2006 6 1 01 7 07 1~7 1

2007 7 2 02 8 08 8~14 2

2008 8 3 03 9 09 15~21 3

2009 9 4 04 10 10 22~28 4

2010 0 5 o5 | 111 29~31 5

6 06 12 12

Note 1) Indication of place of origin

CHINA

JAPAN

TAIWAN

Hitachi Displays, Ltd.

Sh.
Date ”Nov. 06, 2006 No.
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8.4 EX. indication of place of origin
Label is attached on the back side of module.

The items menstioned change without "notice.

8.4.1 Made in CHINA - N
HITACHI EEEEE
TX38D55VM1 AAA CAUTION HIGH VOLTAGE
Praduio ———r&ossc_oouatl - IHRREA NI I
Production Control No. REV MADE [N CHINA i L AR B
Ly
Revision —
EFALRATL A1y PAOHEABEICRAEMNSINTBDET, BT A 7L 1 OBEE
IZ% 7> TG IR ORFAE -3 BANC > TRELTTI N,
COLD CATHODE FLORESCENT LAMP IN COROL LCD CONTAINS MERCURY,
\PLEASE FOLLOF LOCAL ORDINANCES OR RBGULATIONS FOR ITS DISPOSAL. Y,
8.4.2 Made in TAIWAN - ~
HITACHI BREEEE
TX38D55VM1 AAA CAUTION HIGH VOLTAGE

Lot No. &
Production Control No.

— - [6063T 00001]

REV MADE [NTAIWAN

IIED TR T

b 4
Revision —
EF4 XTIV A4y FHOEEEIIABRETNTEVET. WRFT 1 X T L1 OFER
127> T BIA O RAIF - BANC > THELTT I,
COLD CATHODE FLORESCENT LAMP 1IN OOROL LCD CONTAINS MERCURY,
\PLEASE FOLLOW LOCAL ORDINANCES OR REGULATIONS FOR ITS DISPOSAL. J
8.4.3 Made in JAPAN - ~
HITACHI mEEER
TX38D55VM1AAA CAUTION HIGH VOLTAGE
Producio ——rosst oo0or] {1 I
Production Control No. REV WADE IN JAPAN
v L0 05 00 3 A 22 000018
Revision —
7L ATVA2Zy NAOHAE KBNS ENTBOET, BRT 4 RS OFRESE
12875 TIHA B DR PIE 7 iR > TR L T Fa b,
COLD CATHODE FLORESCENT LAMP IN COROL LCD CONTAINS MERCURY,
\PLEASE FOLLOW [LOCAL ORDINANCES (R REGULATIONS FOR ITS DISPOSAL. )
Hitachi Displays,Ltd.|Date | Nov. 06, 2006 EI}; 3284PS 2611-TX38D55VM1AAA-3 |Page | 11-2/2




9. COSMETIC SPECIFICATIONS

“(1) Viewing zone
i) The figure
9= 15°
-9 5°
ii) Inspection
from front

ignored.

(2) Environmental

1) Temperature

iii) Back-light

ii) Ambient light

9.1 CONDITIONS FOR COSMETIC INSPECTION

shows the correspondence’

between eyes (of inspector) and
TFT/LCD module.
when non-operating inspection

when operating inspection
should be executed only
side, and only A-zone.

Cosmetic of B-zone and C-zone are

(refer to 9.2 DEFINITION OF ZONE)

: 25C

Viewing
zone

—

I,

about 300mm

)} — - —

|
W;:i

When operating inspection, surface temperature of

LCD panel is 25C.

: More than 2000 [Ix] and non-directive.

: When non-operating inspection, Back-light should

be off.

(3) Operating inspection

<

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

9.2 DEFINITION OF ZONE

« A-zone
* B-zone
r_'—'_'_'_'_'_] » C-zone
]
| |
! ]
| A-zone !
| |
| i
b e . .
B-zone
C—zone

: Display area (pixel area).
. Area between A-zone and

C-zone.

: Metal bezel area.

(Include I/F connector)

Hitachi Displays, Ltd] Date

Nov. 06, 2006 | Sh-
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9.3 COSMETIC SPECIFICATIONS

- When displaying condition is not stable (ex. at turn on or off), the
following specifications are not applied.

No. Item Max.acceptable number Unit Note
A-zone
Operating | 1 | Dot defect 1-dot 5 pes 1),2),4)
inspection
P Sparkle | 2-dots 2
3-dot 0 it
node ots units 1),2),5)
4-dots 0
Density 2 pcs/ $ 15mm| 1),2),6)
Total 5 pes 1),2)
1-dot 10 pes 1),3),4)
2-dots 5
Black 3-dots 0 units 1):3)75)
mode 4-dots 0
Density 3 pes/ d5Smm | 1),3),7)
Total 10 pcs 1),3)
Total 15 pes 1)
2 | Line defect Serious one
3 |Uneven brightness is not allowed. i i
4 Stain inclusion _ |W=0.06( L:Ignore Ignore
Line shape
o L>1.0 By Dot shape |pcs 8
W:width (mm) W>0.06 )
L:length (mm) | L=1.0 Ignore
5 |Stain inclusion D=0.45 Ignore
[ Dot shape D=0.7 5 pes 8)
| D:ave. dia. (mm) D>0.7 0
6 |Scratch on polarizer W=0.01| L:Ignore Ignore
: <
Line s.hape W<0.02 L=40 10
W:width (mm) L>40 0 pes 9)
L:length (mm) L<20 10
W=0.04
L>20 0
wW>0.8 - 0
7 |Scratch on polarizer D=0.45 Ignore
[ Dot shape } D=0.7 10 pes 9)
D:ave. dia. (mm) D>0.7 0
fisachi Displass, Lt | Date |Nov. 06,2006 | N |  3284PS 2612-TX38D55VMIAAA-3 |Page | 12-2/3




° No. Item Max.acceptable number Unit Note
A-zone
Non- Bubbles, peeling D=1.0 . Ignore
operating in polarizer D=2.0 10 pes 9
inspection 8 [ D:ave. dia. (mm) ] D>2.0 0
9 Wrinkles on Polarizer ie:;’t“zlf:vie N i i
10 | Bur f’f L=1.0 Ignore s ]
Polarizer edge L>1.0 0
Note 1) Dot defect : defect area > 1/2 dot
2) Sparkle mode : brightness of dot is more than 30% at black. (visible to eye)
3) Black mode : brightness of dot is less than 70% at white. (visible to eye)
4) 1 dot : defect dot is isolated, not attached to other defect dot.
5) N dots : N defect dots are consecutive. (N means the number of defects dots)
6) Sparkle mode density : number of defect dots inside 15mm ¢.
7) Black mode density : number of defect dots inside 5mm ¢.
8) Those stains which can be wiped out easily are acceptable.
9) Polarizer area inside of A-zone is applied, and B/C-zone is not applied.

Hitachi Displays, Ltd,

Sh.

Date | Nov. 06, 2006 3284PS 2612-TX38D55VMIAAA-3 |Page | 12-3/3




10. PRECAUTIONS

Please pay attention to the followings when you use this TFT/LCD module
with Back-light unit.

10. 1 MOUNTING PRECAUTION

(1) You must mount Module using mounting holes arranged in 8 corners tightly.

(2) You should consider the mounting structure so that uneven force

(3) To improve the strength of module against the mechanical shock the space

(4)

(®)

(6)

(M

®

9

(ex. twisted siress) is not applied to Module.
And the case which Module is mounted should have sufficient strength
so that external force is not transmitted directly to Module.

between module and the case should be 0.3~3. Omm.
TFT Module

y ¢ N

0.3~3.0mm case

You should adopt radiation structure to satisfy the temperature
specification.

Acetic acid type and chloline 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.

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
dustclothes with chemical treatment.

Do not touch the surface of polarizer with bare hand or greasy close.
(Some cosmetics are detrimental to the polarizer.)

When the surface becomes dusty, please wipe gently with absorbent cotton

or other soft materials chamois soaked petrolium benzin.

IPA(Iso-Propyl Alcohol) is recommended for cleaning the adhesives used
to attach front /rear polarizers. Do not use acetone, toluen and alcohol
because they cause chemical damage to the polarizer.

Wipe off saliva or water drops as soon as possible. Their long time
contact with polarizer causes deformations and color fading.

Do not open the case because inside circuits have not sufficient
strength.

(10) Use fingerstalls of soft gloves in order to keep clean display quality,

when you handle the device for incoming inspection and assembly.

(11) Do not pull or do not fold the CFL cable.

Hisacht Displays,Ltd| Date | Nov. 06,2006 |\ [ 3284PS 2613-TX38D55VMIAAA-3 |Page | 13-1/4




10. 2 OPERATING PRECAUTION

(1) Response time depends on the tempefature. (In lower temperature, it
becomes longer).
And also Transmittance and Color depend on the temperature.

)

(3)

(4)

)

(6)

(M

(8

)

Brightness depends on the temperature. (In lower temperature, it
becomes lower).
And in lower temperature, response time (required time that brightness
is stable after turn on) becomes longer.

Optical characteristics (eg. luminqnge, uniformity, color coordinate etc.)
gradually change by operating condition, especially low temperature

change faster, because LCD module has Cold Cathode Fluorescent Lamp.

Be careful for condensation at sudden temperature change.
Condensation make damage to polarizer or electrical contact part.
And after fading condensation, smear or spot will occur.

When fixed patterns are displayed at long times, afterimage is likely
to occur.

The Module have high frequency circuit.

electromagnetic noise, please do in yours.

When Back-light unit is operating, it sounds.
If you need to shield the noise, please do in yours.

[f you need to shield the

Please connect the Back-light connector to the inverter circuit directly.

The long cable between CFL and the inverter may cause the brightness

drop of CFL and may cause the rise of starting lamp Voltage(Vs).

In addition,

it causes CFL life to shorten.

Do not connect or remove the module from main system with power applied.

10.3 ELECTROSTATIC DISCHARGE CONTROL

(1) Since Module is composed with electronic circuit, it is not strong to
electrostatic discharge. Make certain that treatment persons are connected
to ground through list band etc.. And don’t touch I/F pin directly.

(2) When the polaraizer protection film is peeled off,

electrostatic discharge occurs. Please peel it off slowly.

10.4 PRECAUTION FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filter.

Hitachi Displays, Ltd. Date
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10.5 Precaution to strage

(D

@

®)

4)
(5)

When modules for replacement are stored for a long time, following
precautions should be taken care of :

For preventing the liquid crystal déterioration with the ultraviolet
ray, please retain when by all means it is inserted in the Hitachi
shipping box.

When it cannot retain in the Hitachi shipping box, Modules should be
stored in a dark place.
It is prohibited to apply sunlight or fluorescent light during storage.

The surface of polarizers should not come in contact with any other
object. It is recommended that modules should be stored in the Hitachi
shipping box.

Modules should be at 5 to 35 at normal humidity (60%RH or less).

Please follow to the environmental condition of statement in the
page 4-1/3 of CAS excluding the long term strage.

10. 6 HANDLING PRECAUTIONS FOR PROTECTIVE FILM

(D

)

(3

(4)

When the protective film is peeled off, static electricity is generated
between the film and the polarizer.

This film should be peeled off slowly and carefully by people who are
electrically grounded and with well ion-blown equipment or in such a
condition, etc.

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.

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 after the protective film is peeled off.

Please refrain from storing the Module at the high temperature and
high humidity for glue is apt to remain in these condition.

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 chamois soaked with IPA (Iso-Propyl Alcohol).
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- 10.7 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 crystal coming
out from broken LCDs.

As Back-light unit has high voltage circuit internal, do not open the
case and do not insert foreign materials in the case.

10.8 Environmental protectidn

(D

@

The LCD Modules include Cold Cathode Fluorescent Lamp (CFL).
CFL contains a small amount of mercury. Please follow local ordinances
or regulations for disposal.

Printed circuits board used in a module contain small amount of lead

below RoHS requlation value.
Please follow local ordinance or requlations for its disposal.
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