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APPLICATION
<26cm (10.4 inch) VGA>

This specification is applied to the f0110w1ng TFT Liquid Crystal Display
Module with Back-light unit.

Note : Inverter device for Back-light is not built in and so it needs to
be prepared on yourside.

- Type name . TX26D01VM1CAA

- Display Area : H211.2%XV158.4 [mm]

- Display Dots - H(640X% 3) XV480 [dots]
. (Display Pixels) (H640 X V480 pixels)

- Resolution . VGA

- Voltage of Vop 2 3.3V

- Pixel Pitch - H0.330%V0.330 [mm]

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

« Display Mode . Transmissive &

Normally White Mode

« Color Number . 262k Colors

- Dimensions Outlines : H243.0 TYPXV181.6 TYPXt12.5 MAX. [mm]

- Weight : (530) TYP. [g]

- Interface : CMOS

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

- Back-light : Two Cold Cathode Fluorescent Lamp
(Side-Light type:Both Long Side)
Back-light inverter is not
contained in Module.
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1. ABSOLUTE MAXIMUM RATINGS

1.1 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

ITEN OPERATING STORAGE onit | NotE
MIN. MAX. MIN. MAX.
Ambient Temperature -10 70 -20 70 T 1)
Humidity 2) 2) % RH 1)
Vibration — 4.9 (0.56) — 19.6 (26) 3)
m/'s2

Shock — 29.4(36) — 490 (506) 4)
Corrosive Gas NOT ACCEPTABLE NOT ACCEPTABLE -
[1luminance at LCD

surface — 50, 000 - 50, 000 1x

Note 1) Environmental temperature and humidity of this unit, not of system

2)

3)
4)

installed with this unit.

At low temperature the brightness of CFL drop and the life time of

85%RH MAX. without condensation
Absolute humidity must be lower than the
saturated vapor of 85%RH at 40°C. without

CFL become to be short.
Ambient temp. Ta=<40C :
Ta>40C

Vibration frequency :
Tms of pulse width.

condensation

1.2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

20~50Hz. (Except resonance frequency)

(1) TFT LIQUID CRYSTAL DISPLAY MODULE Vss=0V
ITEM SYMBOL | MIN. MAX. UNIT | NOTE
Power Supply Voltage VDD 0 4.0
Input signal Voltage for logic| VI -0.2 | VDD+0.2 1
Electrostatic Durability VESDO £100 D,
VESDI + 8 kv |2, 4

Note 1) The specification shall be applied to pixel data signal and clock signal.
2) Discharge circuit to be connected : 200pF-250Q, Environmental
3) The specification shall be applied to I/F connector pins.

4) The specification shall be app

and a LCD panel.

: 25C-T0%RH

lied to the surface of both a metal bezel

(2) BACK-LIGHT UNIT GND=0V
ITEM SYMBOL MIN. MAX. UNIT | NOTE
Lamp Current IL 0 7.0 mArms 1)
Lamp Voltage VL 0 1800 | Vrms 2)

Note 1)

At Lamp start-up time.

2) The specification is applicable to connector pins of Back-Light unit.
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Adding protective spacer at shock & vibration test
Shaded area is to be supported with additional spacer.

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

r/ 2%z . Ziiz Qiiizizzz

Vindow of Bezel

Display Area

Shaded area is to be supported with additional spacer.

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

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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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 I5minutes’ 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°C, Vmp=3.3V, fv=60Hz, IL=6.0mA,
Back-Light operation Frequency=50kHz

[TEM SYMBOL| CONDITION [ MIN. | TYP.| MAX.| UNIT | NOTE
Contrast Ratio CR 100 | (300)] — — |2
i RISE| tr — 30 —

Response Time AT — 20 — ms 3)
Brightness (White) Bwh — | (380)| — |[cd/m?
Brightness Uniformity | Byni 60 -1 -1 % | b
X —ne° — 0.58 —
Red 0 =0
y Note 1) | — [0.35| —
X _ _
Green 0. 30
Color of CIE ’ i EUECR il
01010 X — Jos] =
Blue
Ty — lonn| —
Whi tel— i L
Yy — 0.33 —
9 x ¢=0° — 65 —
X—X ;
0 =180° | — —
Viewing Angle ex g_;g? ig deg
(CRZ5) | y-y == — 1 —
0y =270 — 60 —
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Note 1) Definition of Viewing Angle

b =90° Upper |
(12 o' clock) | Angle)/
y 0

-
-
-

(Azimuth)

Left .

_qno Right
¢ =1 X el
(9 o' clock)

==X (3 o'clock)

TFT/LCM

\
‘\y, 6=270° Lower
z (6 o clock)

Note 2) Definition of Contrast Ratio (CR)

- Brightness when displaying White raster

Brightness when displaying Black raster

These Brightness is measured on the center of screen.
% Measurement in the darkroom.

Note 3) Definition of Response Time

%
. 100 =
Optical Response Relative 90[?
luminance
!

Note 4) Definition of Brightness Uniformity

The brightness uniformity (Buni) is defined as

53 106 158 the following equation.
(160) (320) (480)

40 : : : . Bmin
P Y R S Buni = X 100
(120) _? : ? Bmax
79 e
(240) [~77° :""f""?""
119 _____;_-__j____;_____ where, Bmax = Maximum brightness among o measuring points
(360) . : . Bmin = Minimum brightness among 5 measuring points

e : measuring point
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3. ELECTRICAL CHARACTERISTICS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE

Ta=25C, Vss=0V

ITEM SYMBOL MIN. TYP. MAX. UNIT| NOTE
Power Supply Voltage | Vop 3.0 3.3 3.6 \J
Input Voltage for Hi] Vi 2.0 — VDD w | D
Logic Signal Lo| ViL AN - 0.8
Power Supply Current | Ibp — 9250 400 mA | 2),3)
Vsync Frequency fv - 60 70 Hz '
Hsync Frequency 1§ - 31.6 38 kHz
DCLK Frequency feLk — 25 29 MHz

Note 1) The specification is applicable to Display Data Signal pin, Timing Signal pin.
2) fv=60Hz, fcLk=25MHz, Vop=3.3V, DC Current is measured with the method as below.

DC Ampere Meter

TFT/LCM
?35)229 VDD
VDD ._[_
Vss

Typical value is measured when displaving Black Pattern.

3)

(2) BACK-LIGHT UNIT

Maximum is measured when displaying Vertical-stripe(Black-7 Gray scale)
0.63A fuse is built in the unit.

Current capacity for VDD power supply
should be larger than 2A,so that the fuse built in the unit(Maximum)
could appropriately work in the abnormal.

Ta=25C, GND=0V

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
Lamp Current IL (4.0) | (6.0) 6.5 mArms | 1), 3)
Lamp Voltage VL - (450) — Vrms
Frequency fL 50 — 70 kHz 2)
Ta=25C| (1200) — —
Starting Lamp Voltage [Vs Vrms
Ta=10C| (1450) — —

NOTE 1)
2

Higher IL cause the short life time of CFL.
Lamp operation frequency may produce interference with Hsync frequency, which

causes rolling or flickering screen. Therefore lamp operation frequency

3)

shall be as different as possible from Hsync frequency,
When IL is measured, an ammeter is attached to the ground line.

to avoid interference.
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4. BLOCK DIAGRAM

(1) TFT-LIQUID CRYSTAL DISPLAY MODULE

Timirllg s(iignal [ ™ L Gl 5,
Display data o G2
. > ATiming Cate >
Converter—_b Driver : TFT—-LCD
DC Power E
supply | 64805,
. :> »
LCD (R o
e Drlve | a g
: Clrcu1t_1 :>
: > Drain Driver
(2) BACK-LIGHT UNIT
Connector
CN2, CN3 5"""""'""'"""-"""'""""""""""'E
GND > 9 E 5
Vi : E
| ———( Law —

Color of wires CFL to CN2, CN3

[ (VL) :Pink
2 (GND) : White
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5. INTERFACE PIN CONNECTION

(1) TFT-LIQUID CRYSTAL DISPLAY MODULE
CN1 (HIROSE:DF9B-31P-1V)

Pin No. SYMBOL FUNCTION NOTE
1 AN 2
2 DCLK Clock Signal
3 NC 4
4 NC )
5 VSS 2
6 RO Red Data Signal (LSB)

7 Rl Red Data Signal

8 R2 Red Data Signal

9 R3 Red Data Signal

10 R4 Red Data Signal

11 R5 Red Data Signal (MSB)

12 AN 2
13 G0 Green Data Signal (LSB)

14 Gl Green Data Signal

15 G2 Green Data Signal

16 G3 Green Data Signal

17 4 Green Data Signal

18 G5 Green Data Signal (MSB)

19 VSS 2.
20 B0 Blue Data Signal (LSB)

21 Bl Blue Data Signal

22 B2 Blue Data Signal

23 B3 Blue Data Signal

Y/ B4 Blue Data Signal

25 B5 Blue Data Signal (MSB)

26 VSS 2
27 DIMG Display Timing Signal

28 VDD Power Supply 3.3V (typical) D
2 VDD Power Supply 3.3V (typical) D
0 TEST TEST Pin 3
31 NC Y

Notes 1) All VDD pins shall be connected to +3.3V(Typ.).

2) All VSS pins shall be grounded. Metal bezel is internally
connected to VSS.

3) Keep open. Hitachi test use only.

4) Unconnected to the modulé

(2) BACK-LIGHT UNIT
CN2, CN3 (JST:BHR-02(8.0) VS-1)

Pin No.| SYMBOL FUNCTION NOTE
| Vi Power Supply
3 | GND GND (0V)
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number in parenthesis indicates gray scale level.

1:High, 0:Low

Larger number corresponds to darker level.

Color(m) ——
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RELATIONSHIP BETWEEN DISPLAYED COLOR

AND INPUT DATA

Note 1) Definition of gray scale :
2) Data :
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6. INTERFACE TIMING e hiae
(1) TIMING CHART 2.0V
Hsync, Vsync, DTMG, DATA Hmin.
GO~5 RO~5 BO~5 LIax 0.8V
tcLx twen | L itwcr trck, | trcik
\ Je.sv Y20 ' 90%
DCLK/ \ 7 / . / /sl \ / \ / I 4-10%\ / \_
f CLKL LD, & Lsp
DATA Invalid Data | %% >< X i%:jk( >< ><Invalid Data
tug  dsp
70V
DTMG /0.8V % \\

s [\ S

VAWAWIWAWVAWAWRE

|
I/

| 2.0V
Hsync \ 0.8V % o.s)\
Lsv tav,|
2.0V
Vsync 0.8VY gJ %
tup
twn
Hsync \ 0.8V % 0. s>r_/7
- . tufp
- oy {
0.8V
. tve | .
tw
Vsync \\>0.8V i% 0.8)\_____//r_—____——
] e tvep
DING ( 2.0V

SWAVAVAVAS

4

¥ The DIMG signal for this module is defined as above-mentioned timings
for Vsync and Hsync.
This module synchronizes with only DTMG and don’t require inputting Vsync
and Hsync signals.
During Blanking period, DTMG should be "Low” level.
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(2) INTERFACE TIMING SPECIFICATIONS -

[tem Symbol Min. Typ. | Max. |Unit Note
Period tcLk 34.5 40 43
Width-Low twer 12 - -
Width-Hi twen 12 — — ns
DCLK Rise Time treLk — . 25
Fall Time trcLx - - 25
Duty D 0.45 0.5 | 0.55| — D=tan/tax
Set up Time tsH 5 — —
Hold Time tim 10 — — s | for DCLK
Hsync (Period tup 760 800 | 850 ek
Width-Active twn 5 96 -
Rise/Fall Time tur, tur - - 30 | ns
Set up Time tsv 0 - -
- tcg | for Hsync
Hold Time thy 2 — -
Vsync |Period tve 515 525 | 609 -
Width-Active twy 3 — —
Rise/Fall Time tvr, tvi - - 50 | ns
Set up Time tsi 5 - —
Hold Time - 10 — | = % | for DU
Rise/Fall Time tie, tif - - 30 | ns
DTMG  |Horizontal Back porch | tmgp 7 144 -
Horizontal Front porch| turp - 16 _ |tk
Vertical Back porch tvep 4 35 —
Vertical Front porch | tvpp — 10 - tep
Set up Time tsp b — -
pATA |Hold Time tip 10 — — 15 | for DeLK
Rise/Fall Time tpr, tot - - 25 ns
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(3) TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

ON

Power Supply 3.0V

N

V(1) 0V -==--

2
Interface -Signal 2.0V-p--oee 27i;7f;;%:}7i;7/;}Vi;7ﬁ;>/a>\
Vi) 0.8V-;---- vk e VAR

t6 | t7

{5
t3 .Li_ﬂ._‘_a
. Back-Light ‘
POWER ON POWER OFF
tl =< 15ms ms = t4
Oms < t2 < 45ms Oms =< tH < 45ms
0.1s = t3 Oms = t6 < 20ms
0.4s = t7

Note 1) Set OV < VI(t) < VDD(t).

Here,VI(t),VDD(t) indicate the transitive state of VI, VDD when

power supply is turned ON or OFF.

Note 2) Do not keep interface signal high-impedance when power on.

N 3.0V Z///’__
OFF
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T .DIMENSTONAL OUTLINE

Front-Side
H 1 | —
=i L F s
243
b) 235 )
2.9 12.4 215.4(0pening) 2.9 |,
14.5 211.2CActive Area)
[ 4 %E
1 . e e e e e | g
] 1l 3&.2&5 T
o =i : i — (b
o | _ ] pfum o
S | (2.9 4T 3l 4-M2.0
] > : 14,9 : K I/ op=2.5max
g | | Zl <
o 3 : ! 3| ¢
- S : : <| < -
- = : | © (b ©
OO ! 1 N —] O
—le ! ' P -2
| w0 I I — <|o
BE : : S| e
| : o>
| : °
1 I —
1 I © et
: * =
! (2.9 |
i  pus
o | (I's 5
f A e R R 15
i AL —
) 124 . 3(Active Center) 6017 | 9
! | 2. Smax
NOTEI)Interface connector
HRS:DF9B-31P-1V
2)CFL cable connector T - =
JST:BHR-02(8.0)VS-IN
3)The unspecified tolerance : +0.5mm . UNTT:mm
4)Holes for mounting LCD MODULE
top mounting : 4 holes
side mounting : 4 holes
5)Maximum torque of the screws for mounting LCD MODULE
0.196[N-m](2.0lkgf-cm])
6)The screws mounted in the side of LCD MODULE : 6 points Sh
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Back-Side

No.

O Ipin E
<
@-
o — ( )
® ® ] _
(90)
(TTV304S10 ST B0 SONIIVINO3Y 80 SIJVNIQHO W01 BOT10J ISYI1d)
"IN SNIVINO) 031 80109 WI_GuV1 LNDSIINT, J00H1Y) 0303
EMO}INLY > LM *LRGRLURSLICAINNBOUIN ATTHNLL + &2
T s e 20w GE s
PIHINI!I Hll s
| sans €] VVOIWALOO9Z XL
: IHOVLIH
J
&
o E
s Sh.
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