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A] 1. APPLICATIONS
This specification is applied to the 15.0 in. XGA supported TET-LCD module.

5. PRODUCT NAME AND MODEL NUMBER
2-1 Product Name : LCD Module

-2 Model Nmber : FLC3B8XGC6V—04
. .
3, OVERVIEW
this LCD module has a TFT active matrix type liquid crystal panel 1024x768 pixels,
and disgonal size of 3Bcm(15.0-inch). This module supports 1024x768 XGA mode(Non-
— inteérlace), This LCD has a digital RGB interface and can display 262,144 colors.
In eddition to "Horizontal synchronize signal:Hsync" and *Vertical synchronize
signal:Vsyne®, this module can be controled by "Data enable gignal :ENAB*, which is
able to control video signal timing without Hsync and Vsyne.
c (Data enable mode)
Even and odd data are transmitted at the same timing in the interface, so data
lines are 36.(R,G.B each B bit x2) The signal level of this interface is +3.3V
(MOS level or 5V TTL level.
The power supply of this LCD module is +5V DC single.
-
This module has the characteristics for applying TCO' 95.
4, CONFIGURATION
D

This LCD module consists of a color TFT-LCD panel that is mounted with TFT driver
1Cs, a cold-cathode fluorescent tube back-light, and a RGB digital interface board
The inverter for the back-light is not included,

Figure 4-1 shows a block diagram of this LCD module.
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Control signals
HSYNC |
VSYNC b
ENAR Data driver
DCLK grerezosaseemssaroony
ROO~E | ——bi I/F circuit e — -
GOO~5 Lesrrrosanarounnronat - .
BOQ~5 Gate | |i TFT color LCD panel
REO~5 5 DC/DC converter: ri [: :
GE0~-5 O Ak i -ver , 1024 x 3(RGB) x 768
BEQ~5 piaveesaremmsnansosntey =
- ; Bias voltage . -
Power supply : supply eircuit Pack-light 7T
+6V DC L LAtk ' (4 CCFL)
VEL
VR2
(Separate)
e Inverter circuit
Figure 4-1 Block Diagram

5. MECHANICAL SP

Table 5-1 shows the pechanical specifications of this LCD module.

ECIFICATIONS

Teble §-1 Mechanical Specifications
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Itenm Specifications Unit Remark
347.3 x263.5 x16.5 (TYP) - i
Dimensions (Excluding I/F Connector and | mm Edge type back-light
5 #ixing parts) is used.
(2.6 CCFLX4)
E Display Resolution (1024 x3)x 768 —
- ¥ithout a inverter.
=] pisplay Dot Area 304.1 x228.1 mm )
& For details on dman:j.ions,
g Dot Pitch (0.099x 3) x0.297 mm | see Dinensional Outline
y Drawing. (at page 29,30)
z Aspect Ratio 1:1 —_
a Excluding inverter.
g Weight 1,900 max E
FG-5G short circuit —_ —
= e
& M L C38XGCE6V—04
™™™ fech bes 98/27972 =
- ] FUJITSU LIMITED [ £} ¢ 7
‘ 1| ] | ] 1 [ ] - - 898 FDXA42026
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6. ABSOLUTE

MAXIMUM RATING

Table §-1 Absolute Maximum Rating

Table 6-1 shows the absolute maximum rating of this LCD module.

Item Symbol Condition MIN. TYP. Unit
—_ A
= Supply Voltage Vee |Ta=25C -0.3
Input Voltage Ve | Ta=25C -0.3 - Veet0.3 v
]
7. ELECTRICAL SPECIFICATIONS
Table 7-1 shows the recommended operating conditions of this LCD module.
— Table 7-1 Recommended Operati ditions
Item Symbol MIN. TYF. Unit
i v
Supply Voltage (Logic) Vee 4.75 5.0
—_ _ mV
c Ripple Voltage Vee Vxr
-
‘D
&
d
2
Al
o
=
:
g T LC38XGCEV—04
= DRAW CUST.
DRA¥. NOwach Bes 98/27972
or]_oare | e o sl FUJITSU LIMITED| ] 5 /
DESIG. | | CHECK APPR. |

]

J
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8. BELECTRICAL SPECIFI CATIONS
A Table B-1 shows the electrical specifications of this LCD module, Rigure 8-1 shous
the measurement circuit. Figure B-2(A) shows the equivalent circuit of the logic
signal input area, Figuer 8-2(B) shows the equivalent clrcuit of the supply voltage
input area.
- Table §-] Electrical Specifications
Iiem Symbol Condition MIN, TYP. MAX. | Unit Remark
Supply Current @ Iece Vcex - 320 700 | mA |+l
+5.0£0.26V
B "H" Level Logic Input Viw { Vss=0V 2.3 - Vee | V
Vol tage DCLX=32. 505MHz
"L* Level Logic Input Vit Vis - 0.9 v
Vol tage
| @Leak Current(Logic Input) 11 -5 - +5 uh
Supply Rush Current @ | I sce - - 5.5 A X
*
Supply Rush Current @ | Tscc - - 0.4 ms
Duration(lA excess)
[+
Contrast Regulation VR Rva 0 - 100 | kR
f =50kHz, - 1324 1500
B Ta=25%C
A | GCFL Turn on Voltage | Vs V.-...’
=]- C @& {f 1=b0kHz, - = 1500
K Ta=07C
L | Lighting Voltage @ | V. f L.=50kHz 550 580 610 [ Vem
1 Ie= Tmh
b G
H | Lighting Frequency f. V .=580Vrns 40 50 60 | kHz
; T
Tube Current &1 1. f 1 =50kliz 6 T B |mA |«
- *4 V 1=580Vrms
=]
@ («]) Typical current situation: Color bar pattern. Veenb OV
Maximum current situation: 2-pixel checker patiern, Vee=4,70V
- Without rush current.
2 (+2) These items prescrebe the rush current for starting internal DGC/DC,
g T Charging current to capacitors of Vcc is not prescribed.
8 @(x3) Back-light specifications are valid shen using a suitable invertar such as the
- “H1U-390" (FLCV-06) of HARISON ELECTRIC CO.,LTD.
E (#4). Tube Current (1) shows the value of the current that is consumed at one lamp.
This LCD module has 4 lamps, Each 2 lamps are placed at upper side and lower sid
E of the display. 2 lamps is connected in parallel. Each low voltage terminals are
connected with 1 line cable to Back-light connecter.
[L1]
"'E TITLE
= FLC38XGCHV—-04
o4 99040 A eC. ‘ TRAW, D, CUsT.
m|  DATE DEBIG. | CHECK DESCRIFTION ;
| [ 1 1T 1 5.5 FOXA4B02-6
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........... A
Al
+5v [ iy
Vee Logic Analog Driver
| 4L -
— GND .o o
’ DC/DC = .
Converter .
Ci E .
e AC —1 i . | :
; Back-light : |
Vs e Vi T LCD module
o (T ——

Input SiEans --------------------------------------
: : (v

c HSYNC ; :

VSYNC  +O : p——s .
ENAR :
DCLX
ROO~5,RE0~5 : :
(G00~5,GE0~5 5 3 __
— - BOO"‘"5,BEO"‘-'5 ; ) '

circuit

Vch———m—iw _T_ > Internal

FG (Frame ground)

DATE| DOCUMENT CONTROL SECTION
—_—

E
Fuse +ssereas + FDROSB2ZROOFWTR (KYOCERA CORPORATION)
EMI Filter --- KNH21104 (KYOCERA CORPORATION)
(® Figure 8-2(B)} Equivalent circuit of power supply
T LC38XGCEV—04
AW, CUsT.
DRAY M rech Bes 98/27972 i
I DATE DESKG. CHECK DPESCRIFTION FUJ'TSU LIM'TED 7 /
=3 I S l 2] & FDXA4902:6
1| ] ] - 1 [ 1 89.
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9.0PTICAL S

Table 9-1 shows the

PECIFICATIONS

optical specifications of this LGD Module.
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Table 9-1 Optical Specifications Ta=25C
Specifications Remark
1tem Simbol Condition Unit
HIN. TYP. MAX, Note
Visusl Horizontal] &.. fu o= | 8 - - deg ()
Angle h —‘I CR&10 - {(3)(5)
)] Vertical | fu. o 8, =0 B0 - - deg &)
- fr.n (Rva=100k) 210 300 - White/ | (1M2)
Contrast Ratie |CR v | ' — | Black | (3)8)
@ o |-0"" (Rw-l00k) 190 | 270 | -
Response Time fron | Ta=25T - 15 30 ms &))
¢ ton|m
(B—=W) "t [temoc | - | 50 | 100 | ms %)
Response Time &r.m | Ta=25T - 10 25 ns
(OFF) | totd v
(W—B) =0* | Ta= 0C - 50 100 ms
Brightness & 1 \4,9 Le g. w o=0" 200 250 - cd/nf (1XB)
cmuVy
‘[ Brightness AT | To-Tnh 80 - - % (s
Uniformity (@ Maximum White |(7)
Brightness) *]
x 0.283 | 0.313 |0.343 - (0
Chromaticity | W {5)
¥ 0.299 |0.329 }0.359 -
@R Red 0,600, 0.342) Tvp.
G| Gy Green (0,295, 0.5T1) Typ.
B White (0.148, 0.112) Typ.
LCD Panal Type TPT Color
Display Mode Normaly Black VA
o Wide Viewing Angle Technologry MVA
z|
g Optimum Viewing Angle - (symmeiry) (6
o Display Color 262,144 (6-bit color)
E Color of non-display area Black
g Surface Treatment Anti-glare (Haze value:30%,2H(at 300sf 1oad)
g (1) Value at 15~20 minutes after lighting on,.
o (Note) - CS-1000(MINOLTA Co.,Ltd.), BM-5A (Topcon) and the like should be used as a
§ luminance colerimeter. Field=2°, L=500mm
@ - Back-light current = TmA, Rva=100k, Dark room condition (1 lux or less)
P @ - Onitting Rve is possible. In that case, CR value is nearly equal at Rvn=1004.
l—n
-3 T PLC3BXGCEV-04
BEee Id@epet ™" Toch les /2912 [
IO, DATE DESIG. CHECK
pesic | | e T AR FUJITSU LIMITED|E| 8/

898 FOXA-4902-6
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initi Viewi le (1
Note 1) Definition of Viewi +0% (Pront) .
A Based on Figure 9-1. e |
Top(12 o clock Direction) Right 3 o'fluck Direction) |
LCD Hodu&\
| 8
B
X ' elock Direction)
Left 9 o clock Direction) T Bottom 6 0'cC ock Direc
} ¥ el.l =_q__:_..6_2..._ 0° r_ = |
o Fipure 8-1 Definition of Viewi le {1
Note 2) Definition of Viewing Angle (2)
C
c Baged on Figure 9-2. O Displey Surface
Grer,
............................................ B"”—'.,_‘_“f_‘_‘_‘-.‘_ —I L
: P ] fLmps "F‘T"":’fi‘:aa\h _
- Display Surfece =0
.......................................... i
o
o Figure 9-2 Definition of Viewing Ancle (2)
Note 3) Definition of Conirast Ratio(CR) \hite
=
2 Determined by Formula(l) based on Lu |
E Figure 9-3 Voltage-Brightness .
“ Characteristics Br1g}Et£L§ss
=)
E T Lw (Brightness at white)
§ - Lz (Brightness at black) (1) Lno — : E
E 0 Panel Drive Voltage [V]
o » .
§ Figure 9-3 Voltage-Brightness Characteristics
l‘j TITLE
& FLC3BXGCEBV—-04
. CUST.
PR RO rech Bes 98/27972 .
] e | e s~ —{FUJITSU LIMITED] ] » /
—= l { == ] I i -| [- | I 89.8 FDXA-4902-6
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Note 4) Definition of Response Tine

A
A Based on Figure 9-4.

prive signal ON
of LCD panel

Non-select status —«-é-ﬁ—- Select status —w—a-i—“— Non-gelect status

QFF

100X :
B Relative -- 90% 8
Brightness : ihite
Black | 10% Black
nx § trnn :: EI tnrf '5
> e -
- ON Responsa Time OFF Response Time
Figure 9-4 Definition of Response Time
c
c
Note 5) Contrast Ratio and Response Meazurement System _
Based on Figure 9-5. B
—
X
v}
D A ORI

Brightness Meter or
lusinance colorimeter
(with luminosity
correction function) —

Prive and Measurement System

DATE| DOCUMENT CONTROL SECTION
—_—
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E
Fipure 9-5 Contrast Ratio and Response Time Measurement System
TMER C38XGCEV—04
DRAW-¥orrech Bes 98/27972 _cust.
- F
s e FUJITSU LIMITED {10 /
. CHECK :
= l | | | | | | T ) 89.B FDXA-49026
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Note 6) Definition of Dptwﬁﬂﬂlj' A
A 1
MAX
Contrast
Ratio _
10
(;) 0 W B
6 o'clock + Viewing Angle & —12 o'clock
Figure 0-6 Definition of Optimum Viewlng Angle
— Note T) Definition of Brightness Uniformity —
i i 'ty is defined by the following fbrmul'a.
g:}ii?lt:eessi ul{llll?-rlug)tya:: m:as:reed at the following 9 points (©Q~®) on the display
area that is shown in Figure 9-T.
’ | Nin.In ] [+
¢ i i - 1 '1 to 9
Brightness Uniformity(AL) 1 | b 100_ ®, n
{
15I3 51? B7|1 do n
D —@ 115
......... é@é e 384 o
o ;
i\ﬁ ® Q;L 653
g | e [ -
i i t
g int (D~@) defines the centar_sput of view o
3 Kote) %:?;h?ﬁ:::r;:ig:.p%ﬁ tolerance of measurement position iz *+5 mm.
ol
E T Figure §-7 Measurement Points
8 E
[
%
E TTE 1L C38XGCEV—-04
: e @ DRAF RO roh Bes 98/27972 o
ol 990405 Speci Tred @ spec. - ' :
T o ] FUJITSU LIMITED|}| 11/
= l | | ] i — 1 1T-.1 || 9.8 FDXA-4902:6
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10. INTERFACE SPECIFICATIONS

10-1 Signal descriptions

RE:AFRHAELD P

Table 10-1 shows the description and configuration of interface signals(CN1).
table 10- nterface signals (C
Bin) symbol |1/0 Function Ain) symbol Function
1 | GND — | Ground 31 | GOl 1 | Green odd data 1
2 | RED Red even data O 32 1 GO2 T | Green odd data 2
3 | REL Red even data 33 | G03 [ | Green odd data 3
4 | REZ 1 { Red even data | 34 | GO [ | Green_odd data
RE3 Red even data 3 39 | GO 1 |Green odd data
| RE [ | Red even data 4 36 | GND — | Ground
R 1 | Red even data 21 | 8O0 ilue odd data 0
GND — 1 Ground 38 B8Ol llue odd data 1
9 [ GEQ T TGreen even data 0| 39 | BOZ Blue odd data 2
0 |GE [ TCreen even data 1 | 40 | BOS lue odd data 3
1 | GE: 1 | Green even dats 1B Blue odd data
2 | GEJ 1 1 Green even data 3 | 42 | BO Bluve odd data
3| GE T | Green even data 4 3 | GHD — | Ground
4 | GE 1 | Green even data 44 | VSYNC T {Vertical Synchronizing signal
5 [ GND — | Ground 45 | HSYNG orizontal Synchronizing signal
6 [ BED Biue even dala { 4 NAR Pata enable signal
7 | BEL Blue even data 1 | 47 | GND — | Ground
BE2 T | Blue even data | GND — | Ground -
19 | BES T Blue even data 3 § | pCLK T | Dot clock signal
BE T | Blue even data 4 GN — | Ground
BE. T | Blue even data o 51 | GND — | Ground
22 | GND — | Ground VRL — | Contrast regulating VR]
(25 | ROD T | Red odd data O 3| VRZ —j Contrast regulating VRZ
1 24 | ROT I |Red odd data ] GND_ | — | Ground
25 | ROZ T | Red odd data_2 GND = | Ground
26_[ RO3 I TRed 03d data 3 |56 |GND [ — | Ground
21 | RO4 I [Red odd data 4 51 | vDD — | +ov Power supply
[Z8 | RO: T | Red odd data VDD — [ +bv Power supply
GND — | Ground STvDD — | +bv Power supply
30 | 600 T [Green odd data 0 | 60 | VOD —{+5v Power supply

Connector : 52760-0600(Molex)

User's connector :

53475-0600 (Holex)

DATE

Uppar side Contrast regulating VR:Rva(100kQ)
; Interface connector 52
31 30 , ——O VRI
LCD Module : Rvn $ 53
rear side — VR2
' 60 1
r_ (@) Omitting Rwva is possible.
Lower side In this case, CR value is nearly equal
at Ryn =100k£2,
TE pLC38XGCEV—04
FATE L) PV FC Tech Bes 08/27912 [
] E DESIG. CHECK DESC ]
DESIG. | | CHECK | HHT::-R_' FUJITSU LIMITED 3 12/
1 | ] | | | |

B9.B FDXA-4902:6
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10-2 Color Data Asgignment
A Table 10-2 shows the Color Data Assignment.
Table 10-2 Color Data Assignment
Color R input data G input data B input data
= 0dd RO5 RO4 RO3 ROZ ROL ROO GOS GO4 GO3 GO2 GOL GOQ BOS BO4 BO3 BOZ BO1 BOO
Even RE5 RE4 RE3 REZ RE1 REO GE5 GE4 GE3 GE2 GEl GOO BES BE4 BE3 BE2 BE1 BEO
B | Black o 0 O 0 0 0|0 o 0 o 0 00 60 0 0 0 O
a | Blue o 0 0 0 0 0|0 0 o 0o 0 0|1 1 1 1 1 1
Bl | 8 Green c 0 0 0 0 O0j1 1 1 1 1 1/l0 0 0 0 O 0
iC | Cyan o 0 0 0 0 0|1 1 1 1 1 1|1 1 1 1 11
co | Red 1 1 1 1 1 170 O o 0 0 0|0 O O 0 0 0
1 | Magentsa i 1 1 1 1 170 0 o o 0 o|1 1 1 1 1 1
ol Yellow 1 1 1 1 1 111 1 1 1 1 1|0 O O 0 0 0
r | White 1 1 1 1 1 1|1 1 1 1 1 1|1 1 1 1 1 1
] Black 0|0 0 0 0 0 0|0 0 0 O C 010 o 0o 0 0 0
i 1lo o o o 0o 1|0 o 06 0 0 0Oj0 0O O o 0 0
R it A T TN S S R T B [ - -
e N T S T T S S B :
d 4 e S T S 0 T S SR - S TR S
C prighter 61/ 1 1 1 1 O i1lo o o o 0 0}j0 O 0 ¢ 0 0
4 gzl1 1 1 1 1 0O 0o 0 0 0 0O 010 O o 0 0 0O
Red 311 1 1 1 1 1 o 0 0 0 0 0|0 O 0 0 0 0
Black O|0 0 O 0O O olo o o o 0 0|0 o 0 0 O O
G ) 1lo0 o o 0 0 0O o 0 0 0 110 O O 0 0 O
- | T 1 A T T o I T T S I HE- S S
e P S S T S S S
e 4 S T S S A SR TS IR B S N
n prighter 61 0 0 O o o 0|1 1 1 1 0 1lo 0 0 0 0 O
4 g2lo o o o o of1 1 1 1 i 0|0 O 0 0 O O
o Green 63|0 0 © 0 0 O|1 1 1 1 1 10 0 0 0 0 O
1 Black 0|0 © 0 0 0 Oj0 0 O o o olo o ¢ 0 0 O
T ilo o 0o o o0 0j0 O o 0o 0 0|0 O O O g 1
l% T A T T TS S T B I t
= : : : : : : : : : : :
= u 4 o O T o A F
g e prighter 61 0 0 O o o olo 0 O O 0 o0l1 1 0 1
it 4 210 0o 0 0o 0O 0j0 0 O O O cl1 1 1 1 1 O
= Blue g2lo o o0 o o O|0O O 0o 0 0 0|1 1 1 1 1 1
% T Note.1) Definition of gray scale: Color{n)---- n indicates gray scale level.
Larger number n means brighter level.
= Note.2) Data; 1:High, 0O:Low
2 Note.3) Color data consist of 6 bit red, green and blue data of odd and even number
=] pixel data, Total data number is 36 signals. this module is able to display
§ 262,144 colors because each red, green and blue data is controlled
independently.
=
S T e, C38XGCEV—04
‘ DRAY.NO.rech Bes 98/27972 T
e | e L ees | st —{FUJTSU LIMITED ] 15 2
1| | | | T 89.8 FDXA48026
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Input Signal Timin .
Table 10-3 and Figure 10-2 shows the Input Signal Timing.

Table 10-3 Timing Characteristics (T=0~50C , Vec=5%0.25V)
Item Simbol | Hin, Typ. Max, Unit Remark
DCLK signal | Period Tc  (®©25.000 | 30.764 | 40.000 ns
{Clock) Frequency 1/Te | 25.000 | 32.506 40. 000 MHz
Duty Tch/Te | 40 50 60 %
@ | High time Telki 5.0 - - ns
@ | Low time Telkl 5.0 - - ns
@ | Rize time Telkr - - 5.0 ns
@ | fall time Telkf - - 2.0 ns
DCLK-Data Set up time Tset 4.5 - — ns | 40MHz
timing Hold time Theld 6.5 — ns | 40MHz
Hsync signal | Period Thl 660 | 672 1566 *f | DCLX ENAB Invalid
Period Th2 565*% | 672 1566 *t | DCLK ENAB Valid
@& | Frequency 1/Th -— 43 G0 kHz
Pulze width Thp 2=t 68 _ DCLK | #1.2
Back-porch Thh 0 BO Th-Thp-512 | DCLK | =1.2
Display period Thd -— 512 — DCLK | =3
Front-porch Thi — 12 — DCLK | 1.2
Vsync signal | Period Tv T72** | 806 868 **| Th | 16.67 ms
' Frequency Vv | — |®60 |®@ T Hz - -
Pulse width Tvp 4t 6 — “Th | =1.2
Back-porch Tvb 0 29 | Ty-Tvp-T68| Th |=1.2
Display period Tvd -— 768 — Th | =3
Front-porch Tvf — 3 e Th | =1.2
Hsync-Vsync timing | Tvh 1 The Th-Thp DCLK
ENAB signal | Hsync-ENAB timing — - _ — DCLK | *1
Data-ENAB timing Tdn — 0 — DOLK | 4

=)

DOCUMENT CONTROL SECTION

DATE

#2)

*3)

*4)

*

. When ENAB(Data Enable Signal)is valid, horizontal display position is specified

by the rise of ENAB, The data latched at falling edge of DCLK afier rise of ENAB
is displayed at the left edge of the display area.

. Vertical display position is specified by the rize of ENAB after low level

continuation or 4 Hsync period.The data latched at the rise of ENAB is displayed
at the top line of the display area,

When ENAB alternates between "High”™ and "Low" level with valid period,
*Data enable mode” is available. In this mode, Hsync and Vsync is completely
ignored, and ENAB makes display position fit to the display area.

- When ENAB signal stays "Low” or "High" level, the data latched at the 149

(Thp+Thbt1)-th falling edee of DCLK after falling of Hsync is fixedly displayed
at the left edge of the display area for horizontal direction.

For vertical direction, the data latched in the 96 (Tvp+Tvb+1) -th "High" level
period of Hsync after falling of Vsync is displayed at the top line of the of the
display area.

If the “High” level period of ENAB is less than 512 DCLK or the number of ENAB in
a frawe period(Tv) is less than T68, black color is displayed at the rest of the
display area.

- 1f ENAB does not synchronize with the effective display data, the display

position does not fit to the display area.

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com
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10-4 Correspondence between Data and Display Pogition

A Figure 10-3 shows the Correspondence between Data and Display Position, A

0001 S0002 S0003 S0004 SO005 S0006 SO007 50008

RE

: B0 ‘GE :BE
G001 © 0001 | 0002 : 0002 | 0002

RO GO
0001 i 0001 : 0001

€001

RO (GO |
0003 | 0003 ;

B8
B
........... T N RS O I s SRSBPRSEE R S
‘co :BO |RE iGE iBE |RO GO ! e | |
] C168 I(;00()1 igﬂﬂl : 0001 | 0002 : 0002 0002 | 0003 0003 r : 1024 1024
Figure 10-3 Correspondence Data and Display Positionh
' c
c '
- ower Supply Seque
i 1y of this LCD modul [
E— f ut signals and On/0ff of the power supp
::zu?gq;gmi:ﬁ ?‘.hel:gacification shown in Figure 10-4 to prevent Latch-up of the
—] - driver ICs and DC driving of the LCD panel. |

"l 155 20ms (V‘olltage descent) @

ON y .
Vec 0.5v 4.1y DA 4750 ]
o CFPF {4.5V)
! (1)) T4 = 20ms

LVDS inout H 90% L 5§
= signal 10% |/ Ny 108
o L ,. B
g :{'é e Oms = T3 = 40ms

' @
8 0z=T15d0ms
% T ® 0Os=T2=40ms
=
S E
= Figure 10-4 Power Supply Sequence
&
:
& TTiE FLCABXGLEV—04
[
DRAW.NO. Tech Bes 98/27972 CUET.
d = F
i T FUJITSU LIMITED[F] ¢/
= : ] — i .] | APPR‘[] | | | | B9.8 FDXA4902-6
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11.BACK-LIGHT SPECIFICATIONS

11-1 Pin configuration for Back-1light . :
Table 11-1 and 11-2 show the description and Pin assignment of the connectors

(CN-A and B) for the backlight of this LCD module.

Table 11-1 Pin Assignment of CN-A Ta -2 Pin Assignment of CN-
] Pin | Signal ~ Function Pin | Signal Function
-rh llm
1 |GND |Ground (for Wi 1,2) 1 | GND |Ground (for Vi 3,4)
7 NC — 2 NC —
K N C — K] NC —
NC —— [ NC e
V.1 | Power supply for CCFLT T V.1 | Power supply for (CrLS |
© NC e b N ——m
T VL2 |Power supply for CCFL2 T 1 VLZ |[FPower supply for CCFL4
Cable color(CN-A and B): White at GKD, Pink at V.1,2,3 and 4
Connector: Housing 1 XHP-T
Contact :SXH—UOZT—PO. 6
User's Connector : Post with base: B7B~— XH—A (Top type) or
STB-XH=A (Side type)
Supplier: Japan Solderless Terminal Trading Company LTD. (=J.5.T.)
-2 CorL ) S
Supplier: KOWA ELECTRIC CO,,LTD Part No.3301-154-0
11-3 Llife
The life of the back-light is & minimum of 25,000 hours at the following
- conditions,
(1) Working conditions
(@ Ambient temperature : 25% D T
& 1Tube current (1) :(7wh or less)

_D 2) Definition of life

Brightness becomes H0% or less than the minimum brightness value ghown in
Table 9-1.

T Lamp Assembly set (with charge) is prepared for replacing old lamp to new one.

(1500 Vrms) shown in Table 8-1.

@
@ The tamp cannot be lit by the minimum value of the breakdown vol tage
® Flashing

11-4 Lamp Aszembly set (for replacement)

This set consists of a upper lamp assembly and a lower lamp assembly.
Type number: FLCL—-1383 (for upper and lower)

Notes) Type number of a upper lamp aszembly is FLCL-10.
Type number of a lower lamp assembly is FLCL-11.

DATE| DOCUMENT CONTROL SECTICN
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12. APPEARANCE SPECIFICATIONS

s
AY 12-1 _Appearance idth: Wlmm
£ average diameter: D [mm)
Na. [tem Judgement method and standar Remarks
1 | Foreign | Black particle 0. 5>D N5 4 l}ecogni zed
= Particle in the cell
fiber 3. 0>L N=4 with lighting
2 | seratch | Scratch on polarizer film 10. 0>L N=6
B 3 | Nick Nick on polarizer film 0., b>D N=a6

Note

counted.

. These items apply to defects in the cell when the backlight is on, and defects on
the surface of polarizer ¢ilm inside the display ares.

. Visually inspect appearance with keeping your eyes 3bcm or more from the panel,
c using one 20W fluorescent 1ight illumination at 50cm above the work table.

At this time, the illuminahce in the vertical direction to the fluorescent
1ight is 400 to 600 lux(reference valus).

12-2 Dot defects (Bright spots, Dark spots)

12-2-1 Zone
Inside display dot area (304.1 % 228.1 mm)
Display dot area means active area.
One pixel consists of 3 dots (red, green and blue).

4] 12-2-2 Bright spots

(1) Bright spots classification (based on brightness samples)
. Visible with 2% ND filter ~-- High Bright spot R -G
. Visible with 5% ND filter
but not visible with 2% ND filter

- Low Bright spot R-G-+B
- Not visible with 5% ND filter

-—- not counted

{2) Defects of color filter
. Larger than one half of a dot
. Same or smaller than one half of & dot

{3) Defects of chi'ome nask
« Larger than ¢580um

-—- High Bright spot
. tame or smaller than ¢$50.4m

--- not counted

DATE DOCUMENT CONTROL SECTION

. Foreign particle and gcratch that do not affect display image, such as foreign
particle between glass and polarizer film out of the display area, geratch on metal
vessel, back-light module or polarizer film out of the display area, etc, are not

T L L C38XGCEV—04
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0. ber of lumin t s stan
A
1tem Entire Screen

Brightness classif jeation

High Bright Spois High and Low Bright Spots

Number of defects

4 or less 15 or less

NOTES:
1. Display should be

stance

Nym f k

all black when luminescent spot is counted.
2. Number of high Bright spots of green(G) is up to T.

B 3. Number of two low Bright spot connections is
4. Number of three Bright spot
5. Number of high Bright spot

- High Bright spots R and G
. High Bright spots and low Bright spot
{Except one or two of two

up to 7.
connections and two high Bright spot connections ig 0.
and a low Bright spot connections is up to 4.

spots
15 mm or more

5 mn or more
bright spot connections)

------

c -2 ts da:
1 tem Entire Screen
Numbar of defects 1 6 or less (When display l1s all white)
—-

NOTES:

1. Display should
9. Number of two
3. Distance between
o 4, If dark spot is
(a) A<1./3

b 1/8=A<23
) 27°3=xA

DOCUMENT CONTROL SECTION
—

be all white when dark spot is counted.

dark spot connections iz up to 5.

defects is 5 mm or more,

emaller than ope dot size, convert with following rele and sum up,

(A =Dark spot size/dot size)

: Not count. .
(Only one of 4 dark connection is allowed.)

: Considered as 0.5 dot,

: Considered as 1 dot.
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13. ENV IRONMENTA
Table 13-1 shows the env

Table 13-1 The environmental spacifications

L SPECIFICATIONS

jronmental speci fications.

1tem Condition Remark
Operation 0~50T Temperature on surface of =
Temperature LCD panel (display area).
Storage ~-20~80TC
Operation 5 0~8 5%RH Maximum wet-bulb temperature
Humidity — should not exceed 29T, 8
Storage 6~ 8 5%RH No condensation.
10~500Hz, 1 octave / For single module
Vibration Non-operation | 20 minute, 2G, 1.5mm max, without package.
1 hour each X,Y and Z )
directiona __
Shock Non-operation | 50G, 6ms, 1 times each @
+Y,+Y and £Z direotions.l

" NOTE: Table 13-2 and Figure 13-1 show the shock resistance standard when module iz |¢

packaged.,

Table 13-2 Shock resistance standard when module 1% packaged

F(Side face) —{~

[ (Front face)

Figure 13-1 Direction to_app!

Dropping location Propping height Count |
A~J 60cm 1 time
G(Top face) J(Rear face) D
! /£
' e C(Bdge)

—t— E(Side face) —

..................................

)
/ / \ \ B(Edge i

D(Edge) K(Boitom face) A (Corner)

shock to package
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14-INDICATIDNS

This module has the following indigstions.

Product name

Hodel Number

Product Drawing Number

Hanufacturing Number

Version number :

Manufacturer Country

Company Name

Disposal method of cold-cathode tubes. (See Fig.14-1)

: LCD unit

. FLC38XGCEBV-04
: NA19020-CO053
:% y o_0 0 0 1

Serial number (To be reset
every month on 1st.)

Manufacturing wonth
(Oct. ’x: NDV. =Y| DBC-. ‘z)

Last diglt of
wmanufacturing year

2 1 H (Example)

ist 2 digits "21" means operational version.
3rd alphabet maans functional version.

MADE IN JAPAN
FUJITSU LIMITED
@

Name :

Caution when chenging cold-cathode tubes. (See Fig. 14-2) ®
(. T TFT COLOR ACD ) ‘
GONTARE OLD CATHOCE  ¥HEN CHANGNG COLD CATHOLE FLLI-
FLLURESCENT LAMPS. PLEASE FOLLOW OPERATING
FOLLOW LDCAL ORDINAMCES WECRCATIONS. EAPECULLY BE CAREFIL
OR FEGULATIONS FOR ITS DESPOSAL ABOUT THE LAWPS BUE-ED0E
- KEERY 2 2=vhER . EREOERERTOUCE
SREMAENTLETOR, THoTTEWN. HERRERL
WD RANCEST SAROTYILEEHITTE
| BLTEL <> i <
Fig. 14-1 Fig. 14—-2

15. PACKAGING

Separately specified

15-2 Packing me: thod

Qutline dimensions :

in packaging specifications.

15-1 Packing specifications
(1) 5 LCD modules ~ 1 package.
(2} Weight : approximaiely 12kg ~ 1 package.
(3)

71 (W) = mm (D) X mm CH

Figure 15-1,2 show the packing method.

DATE! DOCUMENT CONTROL SECTION
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| l
A |
1 |
i |
| Front wide |
- | ]
' |
| I !
’ U
Tapo
Raar side
C
J
D
=
E
- Front side
o]
E
D .
bt Statio slastricity
E protsctive sack
=
-
2
° Figura. 15—1 Packing method
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- CLET.
— Tech Bes 98/27972
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[ 1 !

]
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4)

Holder(bottom)

LCD unit

A
B
Holder(upper)
G -
3
\
D
Label(example)
E I W (YRS FLEMEaoRV-EE TR LA
e KAVPILO-CIOT. [y ne
E (g, W0.) RV, M)
i ¥Xoa001
sxoe0n
é :mmm Taping .
g ' Upper : Horl mathod
8 : Bottom : H mathed
% l_ Bar coda l P—
3
=
3 Figure, 15—2 Packing method
E FLcagXocCcsv—04
- CUST.
— Tech Bes B8/27972
| AT | DUSIG, | CHECK | APYR, DESCRIITION

130G, )

| cHECK |

| AR, |

FUJITSU LIMITED |§| %/
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corrugeted carton
Upper board / y X
* // oy
N :
“3 '
\%oiysthyleno sack
] PP balt B
° / Corner  Angle
g
3t
£% c
F o)
¢ og
[N -]
[-- N7
ow
/ t B
) (4]
g -
E Wrap Film
@ Up and Down @ 3 times wrap
é Middie ;2 times wWrp
E NOTE:
8 1) & boxas X 4 layers{maximum 42 boxes} ; by ship £
2 8 boxes % 3 layeralmaximum 24 boxes) ; by nirplme.
g ) This drawing shows marine trangportation specifioation.
g
Figure. 15—3 Packing method -
E FLCSBXGCGV—-Od.
- CLUST.
Tech Bes 98/27972 .
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16. WARRANTY

this period are repaired or replaced without charge,unless the failure is caused
by user.

17. PRECAUTI ONS
Adhere to the following precautions to correctly use this LCD module.

(1} App! ication

The infomation contained in this document are not intended for use _with equipment
which requires extremely high reliability such as aerospace equipment, nu¢lear
control systems or medieal for life support.

{2) Handiing of LCD panel

{[) Do not apply any strong mechanical shock to the LCD panel,
Since the LCD panel is made of glass, excessive ghock may damage the panel or
cause a malfunction.

@ Do not press hard on the LCD panel surface,
In the LCD panel, the gap between two glass plates is kept perfectly even to
paintain display characteristics and reliability. If this panel is subject to
hard pressing, the tollowing oocurs.
@ Ununiform color
(@ Orientation of liquid crystel becomes disordered
Problem (D returns to normal after a while. Problem ® returns to nornal if
power is shut off once then turned on again.

— However these occurrences should be avoided to insure reliability.

(D Do not scratch the polarizer film on the LCD panal surface,
. Do not press or rub the display surface with a hard tool, pincet, ete.
« For handling, use cotton or conductive gloves so that the display surface is
not contaminated.
. It the display surface is contaminated by dust or dirt, clean it as follows
with & soft cloth(deer skin, etc.)

(Dust) Wipe off with a soft cloth. (do not rub).

(1) The warranty period is one year after mapufacturing. Products which fail during .

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

r
e
= (Dirt) Lightly wipe off with a soft cloth soaked in the specified solvent.
g Specified solvent is Isopropyl alcohol,
u Do not use water and such solvenis as ketone{acetone, etc.) and aromatics
2 (xylene,toluene,etc.)
[
§ (Caution) Be careful not to allow the specified solvent to enter the module.

. 1f =aliva or water drops are left for a long period of time, the area
& may become deforted or discolored.
2 Wipe off immediately in the same way as for dirt.

. Do not allow oil to adhere to the module, since the cleaning of oil is

difficult.
{':-:‘. TITLE
(=1 FLC38XQaC6V—-04
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Po not place or contact ob jects on the display surface for a long period of time,
That' spbecause this may made some parts of the LCD module distorted and the

A
A display quality may decline.
(3) Handling of LCD mocule
(M Do not pull the cold-cathode tube cable strongly,
11 the cable is pulled with a 2 kg or stronger force, the cable may be damaged |
- or reliability may decrease.
Assemble the modula into user's system in a dust free gnvirommt.
If conductive foreign matter adheres to the podule, failures may occur.
B Take anti-static measures for assembling the module, ) B
Since the LCD module uses a CMOS-IC, the following consideration are necessary.
. For assembling the module, operator should be grounded and wear cotton or
conductive gloves.
. For the area to assemble the device, place an garth ma@ on the floor and work
| table, and discharge static electricity via an earth wire. . e
. 1f necessary, ground operation tools(soldering iron, radio pliers, pincet, ete.)
. Do not take the module out of the conductive bag until the time when the module
is assembled.
. Asseuble the module in 2 humidity controlled environment (50~60%). Do not work
c in an environment where humidity is extremely low(50% RH or less). c
@ Do not stronaly pull the connecting cable on the rear face of the LCD module,
Do not disassemble or remodel the LCD module. [
1f this LCD module is disassembled or remodeled, it may have some trouble, or the
— display quality and reliability may not be assured. -
(4) Precautions for operating the LCD module
(D) Adhere to the specified power supply sequence,
If not followed, the CMOS-1C may cause & latchup, or the DC voltage may be D

o appliedo the liquid cryst
deterioration may occur,

1f the LCP module is opera

T Trouble that occurs when the
+ Storage at high temperature
- Operation at low {emperatur

. Storage at low temperature

D) Do not operate the LCD module vhen eondensation Is present,
terninals of the LCD panel, the terminals cause electro-chemical reaction, which

may cause a disconnection. Condensation easily occurs especailly when the module
is moved from a cold environment to a warm environment.

- Operation at high temperature (>50°C) : Display colors shift to blue.

al, and a failure or serious display quality

ted when condensation is present on the output

LCD module is used at not recommended temperature,

(>60°C) : The polarizer film deteriorates and |
contrast decreases.
e (¢ 0°C): Thfi response speed decreases consider-
ably.
(<-20C) : The liquid crystal may solidify and

become damaged.

DATE| DOCUMENT CONTROL SECTION

T, C38XGCEV—04

DRAW, NQ.

Em. DATE DESIG- CHECK

Tech Bes 98/27972 =
DESCRIFTION

DESIC. | | CHECK i

s FUJITSU LIMITEDf[ 26 /

1 | 1

| - | ! | 59.B FOXA-8902-6

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

S



@ Global LCD Panel Exchange Center

www.panelook.com

BE 2HEBFRS P

3 1 -

[FLC38XGCBV-04]

1f control signals (DCLK, ENAB or QCQK.
timing is out of the §pecified timing,

@ Liquid ;rystal mai :
by influence of direct current driving.

(5) Precautions on designing module mounting

uniformity and the reliability of the cold-cathode

to the LCD module,

Do not make the poWer cablie of the pack!ight clung
High {reauency current for the back-light may lea
cl desired brightness may not be assured.

(8 When Wounting LCD module with M4 screw {x4) sho
torque,

{8) Storage method
(D Do not store the LCD module in an atmosphere of or
In an organic solvent atmosphere,
quality deteriorates. In a corrosive gas environme
@ Store the LCD module in a Fujitsu package,

The LCD module is in an anti-ztatic bag. Keep the

@ It is recommended that the storage environment s
cool and dark,

Recommended storage anvironment
+ Place : Darkf(avoid direct sunlight)
. Temperature : 10~35C
+ Humidity :+ 50~-60%RH

DOCUMENT CONTROL SECTICN
—_

- th ntrol signals at the correct timing. . )
® M L enals ? Hsync.Vsync) are not_xnput. or }f the

11y

ght be damaged such as memorizing image

@ Do not press the display surface and bottam face of the LCD module, _
1f the display surface is very strongly pressed due to the module mounting
design, the desired display quality and reliability may not be sssured.

B it the back-light base is pressed due to the module wounting design, brightness B

(@ Consider the nodule mounting design, so that twisting and wending do not oteur

Ouistanding twisling and bending may damage display quality and reliability.

The powar cable length between the LCD module and inverter should not be extendad,
Otherwize the back-1ight may not light or flickering may occur.

the polariser film discolors and display

Note) 1f the module is left in an environment of G0 ‘C or more for a long period
of time, optical characteristics may detericrate.

or contrast decreases

tube may not be agsured,

to a metal plate, ete.
k to the metal plate, and the

uld be screw up under 4, 5kgf

ganic solvent or corrosive gas,

nt, varioug problems may occur.

At storing, Fujitsu packages can be stacked to a maximum of 4. o

module in that status,

hould be humidity controlled,
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