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�������	
��
�
LCD Unit Purchase Specification

����(Scope) ��
��, ����������	�
�������
These specifications apply to LCD units that can be used in information
processing equipment and related equipment.

���(Item Number)

��� !"# !"# $% &'
(Item Number) (Manufacturer) (manufacturer's part number) (remarks)

CP+76732-0+ �/14589:;< TX4+D97VC+GAA? +6.+"SXGA+/TFT-LCD
Hitachi Displays, �TX4+D97VC+HAA LVDS-2ch
Ltd.

J�KOQRWY(Characteristicd and Structure)
���Z [�\]���KOQRWY^_��`j.
The product shall possess the characteristics and the structure listed in the tabel below.

� ]v(Item)

� KOxz{(Structure and dimensions) ��. (Table +.)

J ;|}~��8� ��(Interface signal configuration) �J. (Table 2.)

� �����%(Absolute maximum ratings) ��. (Table 3.)

� ���WY(DC characteristics) ��. (Table 4.)

� ��� �};�|�WY(AC characteristics) ��. (Table 5.)

� ;|}~��8};�|�(Interface timing) ��. (Table +.)

� ��WY(Optical characteristics) ��. (Table 6.)

� �����|8(Power supply sequence) �J. (Fig.J.)

� KO�(Structural drawing) ��. (Fig.�.)

�� ��(marking) TFT-LCD  ¡¢£¤¥
��
��¦§
^¨©��`j(CP006566-0+ 03ª)

�� «¬­®¯"°±²¢³� (interface block diagram) As specified by the Fujitsu
Standard "TFT-LCD Unit Purchase

�J ��� jµ¶���· Common purchase Specification"
(Correspondence between input signals and colors) (CP006566-0+ Rev.03).

�� ��� jº»��¼½(Data and display relationships)

�� ��WY��¾(Definition of optical characteristics)

�� ¿ÀÁÂÃ%(Display appearance requirements)

�� ÄÅÆÇ(Environmental resistance characteristics)

�� ÉÊËÌÍ�ÎÏÐÃ%
(Package impact resistance requirements)
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J� ¿À Ñ, ÒÓ, ÔÕ, ÒÖ, Ó×¶, ØÙ, ÚÛ�¿À�¼ÜÝÞjß�àáâãä`j
(Appearance) Must be free from defect,such as scratches, discolorations, stains, eformat-

ions, uneven color, breakage, and rust that may extensively detract from the
appearance.

J� �åY ����æçè�é�êëì¤¥�
�(C49N-40+0-090+ 02ª)�¦§^¨©��`
(Reliability) j� As specified by the Fujitsu Standard "LCD Module Quality Assurance Com

mon Specifications" (C49N-40+0-090+ Rev.02).

JJ ���¼ �������	���¼¤¥�
�(CA5+00+-900+ 02ª)�¦§^¨©��`j�
(Display As specified by the Fujitsu Standard "LCD Module Display Quality Common
Grace) Specifications" (CA5+00+-900+ Rev.02).

��îï� (Edition Number Indication)
îï� �ðé~ñò�	�óxôõJó�ö÷âøù�úûü���úý�����þ
�ÿ�îï� ����ú�þ
The edition number shall be indicated in a sequence of to digits followed
by one letter in the following format:

ôõ 0+�99 ���ªô
Digits 0+ to 99 ��Ò�^�ý�ª��ªôð�9���

ô 	 Work edition number
(Update required due to another reason)

	õ 
�� ��
ªô
��� �x����� (�
Ò�^�ý�ª��ªôð�9���)
Letter A through Z Function edition number
(excluding I and O) (Update associated with functional upglades)

�ªô�0+
�����ûx02
��99
x02���� j����
The initial Edition Number is 0+A and is chargged,in order,to 02A up to 99A
followed by 02B,etc.,every time a modification is mode.

Ò���(History of change)

ªô �� 
�! �ª¦§(Description) ��
Edition No (Applicable date) application n

0+A /�02A Jul. 2003 "ª(First release) #��/$%
� 0+A:/&�'()�*�ARC2) proto/MP
02A:+,-�()�*(LR4)

0+A:Polarizer is made by
Nitto Denko(ARC2)

02A:Polarizer is made by
Sumitomo Chemical(LR4)

*+/0�1���
�Í���¿��
Í2�þ
The edition with pattern is not adopt in this specifications.
*2�� 
�!���3 
jß45�!Í2ûü(��6��!j�7ß�þ
Applicable date is different from delivery date.(Delivery date is same as applicable date or later
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���ê�ëì(Quality Assurance)
� ���6��8QR(O8�ü9�KOQRWY���ü;<(O=�	>�?��ø5ûüJ]�Ã�
^¨©�@A�`j^ëì�üCDÁÂ�EF�Gø�Hü��
��?�
¦§^¨5�@A�`j^
ëì��`jþ
Both the supplier and the manufacturer of the product shall assure compliance of its structure
and characteristics with the requirements given in Section 3 for each production lot delivered,
and shall also guarantee compliance with all the requirements prescribed in the specifications,
regardless of whether shipping inspection has been carried out.

� I�KLÛQR(O'Mx��ÆÇÛ�Ò��NA@�üOP��Q�¥R�üST^U�`jþVü¥
R��Q�XY![^'\�@]ý`jþ
Suggested modifications to the materials used, the manufacturing process, working conditions
and the like shall be submitted to Fujitsu for approval before they can be put into effect.
Notifications shall be made with the assessment periods required by Fujitsu taken into account.

� ��^6�^�_`¦�ab�5�cd`¿�efÍgh�5àáâ�NA@�üãiÍjï�5�kl
��m�j��þ��ünox(O�à&�pf��àáâ�üqQÍrs^]Aü¦§�úû![�ú
û![�Gø�HãiÍjï�5�kl��m�j��þ
The product shall be repaired or replaced free of charge if it should develop defects associated
with any causes other than willfull acts of damage or acts of negligence within one year of the
date of delivery. If defects resulting from poor design or workmanship should arise, the product
shall be repaird or replaced free of charge, depending on the nature of the defects, redardless
of the warranty period, and after agreement between the two parties.

	 (��6��t��uv3245wâü#xy{�^|}��`j~
When the product is delivered, it shall be accompanied by a test report.


 �Q3����ÁÂÍäßAO]�NA@Z ëì![^a�3gh�5wâZ �Qj(O83rs�Ü�
ï��m�j��~
If the product should fail after expiry of the warranty period with regard to any of the
Characteristics or the structure and it cannot be inspected by Fujitsu at the time of delivery,
the failure shall be handled subject to discussions between the two parties.

� ëì![^�gh�5a�����jïZ kl�_ij��~
If the product should fail after expiry of the warranty period, it shall be peraired or replace
at cost.

� ��
��Ã��@AßA¦§ÍI�ÜÝÞjß�àáâ3h�5wâ�üqQÍÍrs^]A����
`jj��þ
If problems arise in connection with any item not covered by the specifications,they shall be
handled subject to discussions between Fujitsu and the manufacturer.


 ��
� ¦§�Gø��
Ò�3h�5wâ�üOP��Q�¥R�üST^U�`jþVü¥R��
Q�XY![^'\�@]ý`jþ
Suggested amendments to any specification covered in the specifications shall be submitted
to Fujitsu for approval before they can be put into effect. Notifications shall be made with
the period of assessment required by Fujitsu taken into account.

� 6�Q3�
��
��âb�ßAwâ�ü���45/��+0/`¦�9��
�����¥R��`j
f the supplier dose not agree to the terms and conditions of the specifications, the supplier
hall so notify the purchaser within +0 days of receipt of the specifications.

� }|}é�|4|��üe�j�@I���j��þ��^UHI���wâ�ü�è�<¦�};9^
I���`jþ
As a rule, the tantalum capacitor is assumed to be a principle use prohibition.Use the type wit
buiit-in the fuse when unavoidably using.
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��ÉÊ(Packing)
�y��ü���Ø�^�����½^��ü��>ÙÑ�ßAúý��+0�ÎÏÐÃ%^¨5�úý�ÉÊ
^]AüÉÊ������ ��������J��� �^����`jþ
Each individual finished product shall be enclosed in an anti-electrostatic bag to protect against
electrostatic discharging damage and shall also be boxed in an appropriate manner to prevent damage
during shipment. Packing shall conform to the impact resistance requirements specified in Table ++,
The packing box be marked with item number �������J��� .
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����KOxz{�
�Table + Structure and dimendions]

]v(Item) �
(Specification) �¼(Unit) &'(Remark)

LCD� ¡­«9 TFT #¢"
(LCD panel type) (TFT color)

��Ö£ ¤"¥¦§¨«£
(Display format) (Normaly white)

��Ó 262+44Ó \Ó64©ª
(Display color) (262,+44 color) (64 tones per color)

«��¬­�Ó ® )�*¯»3ò°é±²1��
(Nondisplay area (Black) ³´ßAO
color)

�»�ï �:ð�ï Jµ
(Surface treatment) ¶·¸�ï

Glare treatment 2H
AntiRefrecion

¹¢£ Ky �+400º3�º +050 R,G,B »°£¢«9
(Dot matrix) (Vertical R.G.and B stripes)

¹¢£¼¢½ (0.07775 º3)º0.23325 mm
(Dot pitch)

	¾¿¼�À 0.23325 º0.23325 mm
(Trio pitch)

«¬­®¯"° LVDS 2ch CMOSÁò¡ / TI(
(Interface) (CMOS level)

Â¢³¢«£ ÃÄÅî 2� Æ¢ç¢«£Ç£
(Back light) (CCFLº2) (edgelight)

È$(Weight) 950 max g

É�ÊËKOxz{����ú��
Note : See Figure 3 for more information about the structure and dimensions.



 Global LCD Panel Exchange Center www.panelook.com

 One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com

��J�;|}~��8� ���
�Table 2 Interface signal configuration]
J�� ÌÍÌ���ÎéÏÐ1(TFT LCD Panel Driving Section)

��ÎÑ}Ò�µ(Connector manufacturer) : /�ÓÔ�Õ(JAE)�5�Ö��
�I��ÎÑ}(Connector used in this LCD): FI-XB30S-HF+0 or equivalent
��â�ÎÑ}(Mating connector) :

Pin � � �
(Function) ÅY
(Symbol) (Polarity)

+ Vss Ground +P 30P
2 Vcc +3.3×��(+3.3V power supply)
3 Vcc +3.3×��(+3.3V power supply) �
4 Vss Ground Viewing From
5 Vss Ground Display side.
6 Vss Ground
7 Vss Ground
8 +IN0- ºÙ4"­� (-)(pixel data(-))
9 +IN0+ ºÙ4"­� (+)(pixel data(+))
+0 Vss Ground
++ +IN+- ºÙ4"­� (-)(pixel data(-))
+2 +IN++ ºÙ4"­� (+)(pixel data(+))
+3 Vss Ground
+4 +IN2- ºÙ4"­� (-)(pixel data(-))
+5 +IN2+ ºÙ4"­� (+)(pixel data(+))
+6 Vss Ground
+7 +CLKIN- ³²¢³� (-)(clock data(-))
+8 +CLKIN+ ³²¢³� (+)(clock data(+))
+9 Vss Ground
20 2IN0- ºÙ4"­� (-)(pixel data(-))
2+ 2IN0+ ºÙ4"­� (+)(pixel data(+))
22 Vss Ground
23 2IN+- ºÙ4"­� (-)(pixel data(-))
24 2IN++ ºÙ4"­� (+)(pixel data(+))
25 Vss Ground
26 2IN2- ºÙ4"­� (-)(pixel data(-))
27 2IN2+ ºÙ4"­� (+)(pixel data(+))
28 Vss Ground
29 2CLKIN- ³²¢³� (-)(clock data(-))
30 2CLKIN+ ³²¢³� (+)(clock data(+))

ÛÜ�Ý���	�ÍÞ�ßÞ3���	¦1ÍàA�á�âÕ@A�`jþ
Flame ground and Signal ground must be connected together in this unit.

J�J Â�Ñ¶;	1(Back light Section)

�ÎÑ}Ò�µ(Manufacturer) :/�ãä¯Õ(JST)
I��ÎÑ} (Connector used) :BHSR-02VS-+
�â�ÎÑ} (Mating connector) :SM02B-BHSS-+-TB

Pin � � (Symbol) �
(Function)

0+ ×HIGH ¶|9��¯Õ(Lamp input terminal(high-voltage side)
02 ×LOW ¶|9��¯Õ(Lamp input terminal(low-voltage side)
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���������%�
[Table 3 Absolute maximum ratings]

]v � ÆÇ �æ �� �¼ &'
(Item) (Syndol) (Condition) (MIN.) (MAX.) (Unit) (Remarks)

3.3 ×���ã ×cc Ìç è25é 0 +4.0 ×
(Supply voltage:3.3V)

Ð�êë�ìí� Ìopa 0 +50 é
(Operating temperature)

ÛÜ�Ý
ëîêë Ìstg - 20 + 60 é
(Storage temperature)

ïð(Life) ñL +0000 � H ÛÜJÝ

�Îéïð(Panel life) ñP 50000 � H ÛÜ�Ý

ÛÜ�Ýòë(Humidity) ó��ôõµ MAX.(at Taö40é)
��ò÷êë : ��é`�(at Taø39é)
Maximum wet-bulb temperature : ��é or lower (at Taø40é)
��üùúãä`jþNo condensation is allow.

ÛÜJÝÌçèJ�é�@�L è���mArms Íû�üý�5jäü��]v�AHÕ�3���5��þ^
ïðj��~
End of life shall be determined by the time when any of the following is satisfied under
continuous lighting at Ta=25é and IL=6.0mArms.
��ë3"!þ���ô�ß45�
Intensity drops to 50% of the initial value.
��¶êëÐ�Í�üý±��ã3����×rms �ß45�~
Driving(startup)voltage during minimum temperature operation is +,300Vrms.

ÛÜ�Ý�����ó�|	¶8	3�¶�|	¶8	`�jß45�þ
CriteriaóEnd of panel life shall be determined by the time when the contrast drops below
the minimum contrast level.
�ïðó��a�	3��ô`Üjß45�þ
Life : When the cumulative failure rate has exceeded +0%.
�ëî�[QRÐ��[�âo�[j��þ
The service life is the sum of the storage time and the operating time.
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�������WY�
�Table 4 Electrical characteristics]
��� ÌÍÌ���ÎéÏÐ1

TFT liquid crystal panel driving section ÌçèJ�é

]v � �æ 
� �� �¼ &'
(Item) (Symbol) (MIN.) (TYP.) (MAX.) (Unit) (Remarks)

�3.3 × ���ã ×CC +3.00 + 3.30 + 3.60 × ��
�� (Input voltage) (figure +)
(Power
supply �
�� �CC � 600 950 �
 ÛÜ�Ý
voltage) (Power consumption)

Vsyncì�ô �v � 60 65 Hz Vcc=+3.3V
�Vsync frequency)

Hsyncì�ô �h � 6+ 76 KHz Vcc=+3.3V
�Hsync frequency�

DCLKì�ô �clk 5+ 54 57 MHz Vcc=+3.3V
�DCLK frequency�

�§¾�9é�ã(Permissible ×RF � � +00 �×P-P Vcc=+3.3V
input ripple voltage)

�Ð��� �High level)
Differential input threshold ×IH � � +00 �×
(High level)

�Ð��� �Low level)
Differential input threshold ×IL -+00 � � �×
(Low level)

ÛÜ�Ý�®»��©ª�@���5
�þ
Standard value measured with +6 vertical white/black tones.
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4-2 Â�Ñ¶;	1 (Back light section) �J
Â�Ñ¶;	�ü��ç¶;	Ç£ÍÃÄÅî^��I�
One cold cathode tube is used with an edge light configuration as the back light.

¶|9��%�¶|9���5û�
Lamp rating(per lamp) ÌçèJ�é

]v � �æ 
� �� �¼ &'
(Item) (Symbol) (MIN.) (TYP.) (MAX.) (Unit) (Remarks)

î�� �ñ 2.0 6.0 7.0 �
��� ÛÜ�Ý
(Tube corrent)

�
�� �ñ � (3.5) � � ÛÜJÝ (�'þ)
(Power consumption) (Reference value)

üý 
ì�ô Íñ 40 80 �µ� ÛÜ�Ý
(Lighting frequency)

üý±��ã
(Lighting[startup] ×ß +3+0 Vrms Ta= 0 é ÛÜ�Ý
voltage)

ÛÜ�Ýî��������Í×LOW �� ì���o^á����^]ýþ
Tube current shall be measured with a high frequency ammeter connected to the low voltage pin
in the following circuit.

!ç""¡ � «¬Â"­

J 
 # J$&'3×LOW
�

GND
ÛÜJÝî��3�ñè����
��

Power consumption shall be measured when the IL=6.0mA.
ÛÜ�Ý¶|9üýì�ô�ü()*Âì�ô�();!� ì�ô�j+,^h�ü��Ü�-�	

Ë�./3�Õ�`j32�þ`Õ^0��1�¶|9üýì�ô�();!� ì�ôj9
�ÏÐì�ô��Íä�2�3�@I���`jþ
Interference between the lamp frequency and the horizontal scanning frequency(horizontal
synchronous signal) may occur to cause a beat type horizontal stripe on the display. To
prevent this problem from occurring, the lamp frequency used should be as different from
the horizontal synchronous signal frequency and its harmonic frequencies as possible.

ÛÜ�Ý;|Â�}T4C��ã�ü�5`ÜC�Íä�noj��`jþ
The back light shall be designed so that the open-output voltage of the inverter can be
be held for one second or longer.
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������� �};�|�WY(LVDS £¢¬°6¢­��­«6¬�)
�Table 5 Input signal timing characteristics (LVDS Transmitter input)]
��� };�|�WY(Timing characteristics)

]v � �æ 
� �� �¼
(Item) (Symbol) (MIN.) (TYP.) (max.) (Unit)

;Î�±é� :ENA ÅY(Polarity) 7 �
(Display enable Negative �

signal)
�é88(pulse width) Twel 700 700 700 TCLK

();!:Hs ÅY(Polarity) 7 �
(Horizontal Negative �
synchronous signal)

ì!(Period) Thp 820 844 +023 Tclk

�¡° 8(Pulse width) Twh +0 56 240 Tclk

Â¢³9"½(Back poach) Thbp 32 +20 500 Tclk

®²¬£9"½(Front poach) Thfp 0 24 - Tclk

:;;!:Vs ÅY(Polarity) 7 �
(Vertical Negative �
synchronuous signal)

ì!(Period) Tvp +059 +068 2047 Thp

_<8(Effective width) Twv + 3 +20 Thp

Â¢³9"½(Back poach) Ü� Tvbp 0 +5 - Thp

®²¬£9"½(Front poach) Ü� Tvfp + - - Thp

Ü� Ì=>$�Ì?�$@ �ºÌ?$
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��J };�|�WY(LVDS£¢¬°6¢­��1)�Timing Chart (LVDS Transmitter input)�

tv
twv

Vs

Hs
+ 2 3 +049 +050

tvbp tvfp
ENA

Zoom up
th

twh
Hs

thbp thfp
ENA

Invalid Data + 2 3 ���� +399 +400 Invalid Data
Data

Ü�Ã�`¿�]v(8:��Aé¹,1BÜ3û,1B�3û,Ñ=�Ñ����C�	ð�9
D�é¹�[Û)�E½�ÍI���	¶|8��}���WY�Ã��FýOþ
An item which does not mensioned above(Threshold Voltage,Transit Time,Setup and
Hold time to clk etc.)is according to the specifications of the transmitter that
you use.
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��� ;|}~��8};�|�WY�Interface signal timing characteristics)

G�ñH

CLK-
Vdiff=0V Vdiff=0V

CLK+

Rin0+

Rin0-

tpd0
tpd+
tpd2
tpd3
tpd4
tpd5
tpd6

;|}~��8};�|�(Interface timing)

]v(Item) � (Symbol) min typ max unit

DCLK ì�ô(Frequency) +/tclk 5+ 54 57 MHz

0�v4"­(0 data) tpd0 -0.49 0 0.49
+�v4"­(+ data) tpd+ +/7tclk-0.49 +/7tclk +/7tclk+0.49

4�} 2�v4"­(2 data) tpd2 2/7tclk-0.49 2/7tclk 2/7tclk+0.49
¼½ 3�v4"­(3 data) tpd3 3/7tclk-0.49 3/7tclk 3/7tclk+0.49 ns
Data 4�v4"­(4 data) tpd4 4/7tclk-0.49 4/7tclk 4/7tclk+0.49
positi 5�v4"­(5 data) tpd5 5/7tclk-0.49 5/7tclk 5/7tclk+0.49
on 6�v4"­(6 data) tpd6 6/7tclk-0.49 6/7tclk 6/7tclk+0.49

4�}I�¼|��Data mapping)

G�ñH

CLK-
Vdiff=0V Vdiff=0V

CLK+

Rin0+
Þ� õ� õ� õ� õJ õ� õ�

Rin0-

Rin++
�� �� Þ� Þ� Þ� ÞJ Þ�

Rin+-

Rin2+
ENA Vs Hs �� �� �� �J

Rin2-

Pì! ��ñHì!J�� [�ì!

Previous cycle Signals in one DCLK cycle Next cycle
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]v � ÆÇ �æ 
� �� �¼ &'
(Item) (Symbol) (Conditions) (MIN.) (TYP.) (MAX.) (Unit) (Remarks)

KLM ()(Horizontal) N�xJ CR@+0 60�55 �65 � ë(degree) ÜNOTE +,4
Viewing
angle N� +30 �50 � ë(degree)

:;(Vertical)
N� -40 �50 � ë(degree)

O¬£¢°£P(Contrast ratio) CR N=0Q 300 600 � ÜNOTE 2,4

·RSë 1Üû(Rising) T� N=0Q � �30 �30 ms ÜNOTE 3,4
(Response
Speed) 1�û(Faling) TU � �20 �20 ms

��»�ÓÓë x 0.29 0.32 0.35 ÜNOTE 4
(Display surface
whiteness) y 0.30 0.33 0.36

�Ó�»�ë Vñ IÍñè6.0mA 300 330 � cd/mJ

(White surface intensity)

ÓWë(Color purity) IÍñè6.0mA � 50 � %

�»·¸	 � +.2 � %
(Surface reflectance)

#¶|9�%üý^���J�J^������Xü���WY��������Ç{^
�A@Z[2�A�;ÛßËÌ�@]ý�>\üÍ���
Measure optical characteristics +5 to 20 minutes after the lamp has been turned on at the
specified rating. Use the following measuring method in a darkroom or a similar environment.
Measure at the center screen.

���WY��Ç{(Optical characteristics measurement method)

��]
(Photocell unit)

Field=+Q

500 mm

LCD� ¡
(LCD Panel)

TFT-LCD !ç""¡
(TFT-LCDmodule)

º»>\
(Center of screen)
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��� �ë×¶(Uniformity of Brightness of display) 30mm(4 corners)

¤¥�
�Ã%�ýB A1��]^���Ã%þ�70%j�� A1
B1���]^��Ã%þ�70%j�� A area

� in the display quality common specifications B1
apply for A part.(But spec value is 70%) B area
� and � in the display quality common specifications
apply for B part.(But spec value is 70%)

��Æ¦^
Display area

[�2 ������|8]
[Figure 2. Power sequence]

��� ���ã_"`¬°(Input voltage sequence)
×cc

3.0 V 3.0 V

0at+ö20ms
+msöt2
0at3 DATA
0at4ö+00ms 2.0 V 2.0 V
+0msöt5
+00msöt6 GND
0öt7

t+ t2 t3 t4 t5

t6 t7

LAMP ON

��J b��ãc�(Momentary voltage drops)
��2.4Vö×cca3.0V�
(When 2.4Vö×cca3.0V)

×cc
GUö��ms

#�ãde��fgÐ���`j~
The unit must work normally
when Vcc return to 3.0V. 2.4V 3.0V

J�×cca2.4V GND
b��ãc�ÆÇ�ü
���ã���|8�
�H�m�j��þ GU
Momentary voltage shall
conform to the input voltage sequence.

[����ÎÑ}hE¼½�
[Table 7 Connector mounting position�

�ÎÑ}�hEiä�º»C|}�^()j�@
j0.5mm`¦j��`j
The mounting inclination of the connector
makes the screen center within j0.5mm as
the horizontal.

�0.5mm�0.5mm
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