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APPIL.ICATIONS
This specification is applied to the following TFT Liquid Crystal
Display Module with Back-light unit.
Note : Inverter device for Back—~light is not built Iin so it should be
prepared by yourself.
(ks + Type Name TX31D24VCICAA
Display Area H246%xV184. 5 [mm]
- Display Dots H (800%3) xV600 ([dots]
Oisplay Pixels) (HR0OXVE00 pixels)
GColor Pixel Arrangement : R-G-B Vertical Stripe
- Display Mode Transmissive Mode
Normally White Mode
- Color Number 262k Colors
Viewing Angle 6:00 Direction
53 - Dimensions Outline H276. 5xV199. 0xt8. 0 [mm]
- Weight Less than 500 [g]
Sh. 3-1/1
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1.

ABSOLUTE MAXIMUM RATINGS

1. 1 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

OPERATING STORAGE
I TEM UNIT | Note

MIN MAX MIN. MAX.
Ambient Temperature 10 40 -20 60 T 1
Humidity 2) 2) %RH 1)
Vibration - 4. 3 (0. 5G) - 19. 6 (2G) /st 3)

s

Shock - 29. 4 (3@ - 430 (50G) 4)
Corrosive Gas NOT ACCEPTABLE NOT ACCEPTABLE -
I1luminance of LCD

- 5Q, 000 - 50, 000 Ix
surface -
Note 1) Environmental temperature and humidity of this unit, not of system

2)

3)
4)

instatled with this unit.
At low temperature the hrightness of CFL drop and the life time of
CFL become to be short.

Ambient temp. Ta S 40T : 85%RH MAX Without condensation
Ta > 40T : Absolute humidity must be lower than
the humidity of 85%RH at 40C. Without condensation
20~50Hz.
Tms.

1. 2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE Ve s =0V
ITEM SYMBOL MIN. MAX UNIT NOTE
Power Supply Voltage. Voo 0 4.3 v
T Input Voltage v, —~0.2 | Vso+0. 2 v | D
- Vesno 100 v 2,9
Electro—static Durability Veirn o v .8
Note 1) Vsync, Hsync, DIMG, DCLX, RD, GD, BD, are subjected.
2) 200pF-250Q, 25T—T0%RH
3) I/F connector pins are subjected
4) The surface of Metal bezel and LCD panel are subjected.
(2) BACK-~LIGHT UNIT
ITEM SYMBOL MIN. MAX UNIT
Lamp Current I 0 5 mA
lamp Voltage Vo 0 2000 v
i i : Sh. - 4-1/1
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2. OPTICAIL, CHARACTERISTICS

The following {tems are measured when the conditions of this unit (TFT
panel and Back—light) and measuring systems are stable. The ambient light
excluding Back-light is nothing.

+ Measuring equipment : TOPCON BM—7, Prichard 13880, or equivalent

Temperature of LCD=25T, Vy»=3. 3V, f.=60Hz, I.=3. 5mA

I TEM SYMBOL | CONDITION | MIN. | TYFR. MAX. | UNIT | NOTE
Contrast Ratio CR 3c 80 - - 2)
RISE tr - 35 g0
Response Time ms 3)
FALL tf - 20 60
Brightness (white) Twh - 70 - cd/m?
X (0. 58)
Red - -
v 8=0" 0. 34)
x Note 1) (0. 30)
Green . -
¥ (0. 54)
Color of CIE -
Bl X 0. 1%}
ue b2 0. 13)
Whit z Q. 31)
e - _
: b4 (0. 32)
Note 1) Definition of Viewing Angle
g =0° :q
z g
¢ =90° y A
(12:00) 8 /i
\.\ _\\‘}’ 'i -
’ I‘l"

* I3 d
‘\\\ WA ‘\\\¢
X T\ -

¢ =180°

9:00 * \\\::>\ \\<:>‘"5\x (3:00)
TFT/LCH A
N A
\.
N L, p=210°
z ¥ 6:00)
Sh. 5-1/2
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Note 2} Definition of Contrast Ratio (CR)
CR = Brightness when displaying White rastar
Brightness when displaying Black rastar
Note 3) Definition of Response Time
Display data 2 B lack Whi te Black 2
4%
te ty
_._ 100% 7 %
~ Optical g0 = -
Response /
10
o/
Sh. | p 5-2/2
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3. ELECTRICAL CHARACTERISTICS
(1) TFT LIQUID CRYSTAL DISPLAY MODULE Ta=25C, V.:=0V
I TEM SYMBOL MIN. TYP. MAX. UNIT | NOTE
Power Supply Voltage Voo 3.0 3.3 3.6 v
Input Voltage for | Hi Vi 0. 76xVo - Voo
. . . v 1)
Logic Circuits Lo A\ Vss - 0. 25XV s
Power Supply Current Ios - 180 370 wA 2}, 3)
Vsync Frequency fo - 60 65 Hz
Hsyne Frequency fu - 37.5 39. 2 kHz
DCLK Frequency forx - 38. 4 40 MHz
Mote 1) Display data pins and Timing signal pins are subjected
2) fv=60Hz, fCLK=36MHz Vso=3. 3V, DC Current
TFT/LCM
4 DC Aupere Meter
1o
J_ @~ Voo
VDD
Vs
Typical value is measured when displaying Black rastar.
Maximum is measured when displaying Pixel-checkers. ]
3) Current capacity for Vso power source should be larger than 3A
(2) BACK~LIGHT UNIT Ta=25T
ITEM SYMBOL MIN. TYP. MAX UNIT | NOTE
Eefs 2.0 .5 5.0 mArms
E=E Lamp Current I. 1
- - 7.0 mAQ—pea
Lamp Voltage V. - 595 660 Vrms
Frequency fo - 50 - kHz 2)
Starting Lamp Volt v _ — 330 v
artin am altage rms
§ Lamp & : Z - 1620 3)
Note 1) Higher I. cause the short life time of CFL.

2) Lamp frequency may produce interference with Hsync frequency,
causing beat or fliker on the displaw Therfore lamp f{requency
shall be as different as possible from Hsync frequency, to avoid
interterence.

3} Tas0T

4) Regarding output voltage of transformer on inverter circuit,
when output is open, more than 1700V is recommended.

St N
Hitachi, Ltd Dat% Nov. 21,' 95 N 3284TTD 0431-1 Pasﬂl 6—1/1
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. BLOCK DIAGRAM
(1} TFT LIQUID CRYSTAL DISPLAY MODULE

o Gl
-
. _ G2
Timing signal | o
Display data - o i
| play J> _>Tunmg Gat.:e l TET-LCD
Convertar] Driver] |}
2 i
DC Power v 6600
supply
C > » -
LCD [ ] | L vsmecen——anen =
, Drive | | QT QT §T
23 Circuit N

Drain Driver

(2) BACK-LIGHT UNIT

o ' ON2
GND

Ve o = ‘ Lamp —

-

Sh _
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5., INTERFACE PIN ASSIGNMENT
C‘Iﬁ, (ggots.éqmn CRYSTAL DISPLAY MODULE
sDE9B-4 1P~-1V)
Pinlﬁﬁ - DESCRIPTION Nﬁ-—w
ss TGND(@
2 | DCLK | Dot Clock )
3 Vss V) 0
4 Hsyne | Horizental Synchronization
3 Vsync | Vertical Synchronization
6 Vss i)
7 Vss GND (0W)
8 Vss
g |
19 | RI1 Red Data
11 R2
z Vss | G (0 0
KL
14 R4 | Red Data
15 R
- 18 Vss ¥
A7 17 | Vss GND (V)
18 Vss
g | G
2 Gl Green Data
21 G2
37 Vss ND (0 D)
2 G
24 G4 Green Data
25 G5
28 Vss 1)
27T | Vss GND (V)
2§ Vss
29 | B0
30 Bi Blue Data
31 B2
32 Vss GND (0 1)
33 B3
34 B4 Blue Data
35| B8
54 38 Vss GND (OV) 1)
37 | DIMd_| Dlsplay Timing
EL VSS GND_(0V) '
39 Vas | Power Supply (+3. 3V} 2
40 al& * 5
4] ( - -
Note 1) All Vss pins should be connected to D o0
Metal bezel is connected internsaly to Vss.
2) All Ves pins shoule be connected to +3.3V. )
3) Keep open. Hitachi test use onlw
(2) BACK-LIGHT UNIT
CN2 {JST; BHR-03VE-1>
Bin No.| STMBOL DESCRIPLION
1 V. ower supply
2 NG
3 GND 0
Hitachi, Ltd Datl{ Now. 21, 98 ::: 32847T1TD 0431~-1 38% §-1/
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RELATIONSHIP BETWEEN DISPLAYED COLOR AND INPUT DATA.

Note 1} Definition of gray scale :
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n indicates gray scale level.

brighter level.

0:Lo

Color ()
1:Hi,
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S. INTERFACE TIMING
6. 1 TIMING CHART
(Data : Latched at Fall edge of DCLK)

tury v, Lur,tur

teesto, Leretor

<

=

Hsytc, Vsync, DTMG, DATA / Vewnid,
v

tLitax. | IS

(RN

Lok Lwan, twer Licen,,  Lreux

S YataWatay; Valataval
tuo s
1N 4%
DATA Invalid Data X )GL X X X Invalid Data
Lut 0

WO
A
',.igr,‘

AN S

3 § /33T
e T\ A B

T,
ihe!
TARAR
L

Hsync /,
Luge Bt Luee .
DTHG f 2;
) Lun >
Lwy
Vsync S L §§ \ /
, tvaw tvrnd
Ny
Sh. ' _
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6. 2 INTERFACE TIMING SPECIFICATION

ITEM SYMBOL MIN TYP. MAX. UNIT NOTE
Period tore 25 26) | -
Width-Low tect 8 - -
DCLK Width-High tecu 8 - - ns
Rise Time trere - -_ 25
Fatl Time tecre - - 25
Duty D 0. 45 0.5 0. 55 - D=t :x./tr.:.:
Set up Time ten 8 - -
ns for DCLK
Hold Time tau 6 - -
Hsync | Period tur 1052—~ty 2] (1024) 1200 .
. Width-Active | tew 8 - 120 |
== Rise/Fall Timetu., tu: - - 30 ns
Set up Ti t 0 - -
¢ P e i teux | for Hayne
Hold Time tury 2 - -
Vsync Period tvs 603 (625) 1000 R
Width—Active | tes 1 - 24 T
Rise/Fall Timedte,, te: - - 50 ns
Set up Time tst 6 - - ns for DCLK
Hold Time tut 6 - -
Rise/Fall Timet:., ti: - - 30 ns
Horizontal
tuse 32 - -
Back Porch
teus
DIMG Horizontal
Lo turr 16 - -
X Front Porch
Vertical
tenr 0 - Lo
Back Porch
tur
Vertical
ture 3 - -
Front Porch
Set up Time tss 6 - - s for DCLK
DATA Hold Time tas 6 - -
Rise/Fall Timeta., to: - - 25 s
Sh. P 9-2/3
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6. 3 TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY
Power supply
Voo ov
Mig.0 o < =500 (~50ms w Min.0
.7
0-75%a0 e \ O\ \\ \
Igterface 0. 25Vpp mommmemmmonpmn—
<z si1gna
DPOWER QN POWER OFF
% Set OV € V, (t} < Vyp (t).
Here, V: (t), Vus (t) iIndicate the transitive state of Vi, Voo when
power supply is turned ON or OFF. '
NOTE 1) Do not keep interface signal high—impedance when power on.
Sh. pagel 9-3/3
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7. DIMENSIONAL OUTL. INE

276,508

2-270%0.3 " 402

{4
1910.2

28808

2503

ef) 2 ;1

2483

£0.1 f

2-1810.1

23404

(132.9) N

|
i

848105

N
199+05
17202

18.7540.9
$7.7510.4

E;
- N

H

o
.

-
o
ha
o
B

74.5)

t

I
14505
153402
184.9+0,1
188.940.2

(2-8)

¥ _CN2

¢z

L IF

(2%

50£10§
S
F
o

Veittmm

Scale:N.T.5.

Note

1)

2)

3)
4)

5)

CN1 : Hirose DF9B~41P-1V
Mating gside connector
DF9%—418—1V

CN2 : J. 8 T BHR-03VS—1
Cable length is about

50mm.
Mating side connector)
SMo2 (8. 0) B-BHS-TB

Tolerance not specified is *0. Smm

Dimensions in parenthesis are
refarence value.

Position, size and form of tab
and grooves on Metal bezel are
not specified

Hitachi, Ltd

Da.te‘ Nov. 21,' 85
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8. 1 LOT MARK

8. DESIGNATION OF LOT MARK

Opr&ional J
ark

[gear Iyunth {

3

NCOTE 1} Optional Mark for HITACHI.

L 5-digit number (0G001~39999)

2) Year
Year '95|°'961°97 °98;:°99 ! 2000°01 (02|03 }'04 "' 05
(22 Mark | 5 | 6 | 7 | 8 0 1| 2| 3| 4|5
3) Month
Month | Jan | Feb.| Mar.| Apr.| May June Juivi Aug. [Sept.| Oct.| Nov.| Dec.
Mark A B C D B F G H J K L M

8. 2 LOCATION QF LOT MARK

of Metal bezel.

£ “..
f

Lot mark is printed on Label.

And Label is attached to the surface

The form of character will be changed without notice.

" Hitachi, Ltd Dat{ Nov. 21,' 95

Sh,
Na.

3284TTD 0431-1
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10.

PRECAUTIONS

Please pay attention to the followings when you use this TFI/LCD module
with Back—1ight unit.

10. 1 MOUNTING PRECAUTION

(1
(2)

(3)

(4)

(5)

(6)

"

(8)

(8)

(10)

(11)

(12)

You must mount Module using mounting holes arranged in 4 corners.

You should consider the mounting structure so that uneven force
(ex. twisted stress) is not applied to Module.

And the case which Module is mounted should have

sufficient strength se that external force is not transmltted
directly to Module.

To improve the strength of modutle against the mechanical shock the
space between module and the case should be less than 1. Omm

T Module

U i
max. \\SQﬂL_

1. 0omm

Please attach the surface with a transparent protective plate in
order to protect the polarizer and LC cell.

Transparent protgctive plate should have sufficient strength in
order to avoid external force.

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 polalizer at high temperature and the Iatter caues
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 chemichal treatment.

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

When the surface become dusty, please wipe gently with absorbent
cotton or other soft materials chamois soaked petrolium benzin
Normal—-Hexane is recommended for cleaning the adhesives used to
attach frant /rear polarizers. Do not use acetone, toluen and
alchol because they cause chemical damage to the polarizer.

Wipe off saliva or water drops as socon 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. :

Use fingerstalls of soft gloves in order to keep clean display
quality, when you handle the device for incoming inspection and

assembly.

Do not pull or do not fold the CFL cable.

Hitachi,

Sh
Ltd na:e’ Nov., 21,' 95 3284TTD 0431-1 PaKEF 13—-1/4
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10. 2 OPERATING PRECAUTION

(1) The spike noise causes the mis—operation of circuits. Be lower the
spike noise as follows :
Voo =+200mV, V,=+200mV (Over and under shoot voltage)

(2) Response time depends on the temperature.
it becomes longer).

becomes lower).

likely to occur.

electromagnetic noise,

And in lower temperature,

And after fading condansatiomn,

(6) Module has high frequency circuit.

(In lower temperattre,

And also Transmittance and Color depend on the temperature.

(3) Brightness depends on the temperature. (In lower temperature, it

response time (required time that

brightness is stable after turn on) becomes longer.

please do in yours.

If you need to shield the noise,
(8) Please connect the Back—light connector to the inverter circuit
directly. ' :

(7} When Back—light unit is operating, it sounds.

please do in yours.

(4) Be carefull for condensation at sudden temperature change,

o Condensation make damage to polarizer or electrical contact part.
smear or spat will occur.

(5) When fixed patterns are displayed at long times, afterimage is

If you need to shield the

The long cable between CFL and the inverter may cause the
brightness drop of CFL and may cause the rise of starting lamp

@?’ (3) Do not connect or remove the module from main system with power

filter.

applied

directzry.

to electrostatic discharge.
connected to ground through list band etec..

10. 3 ELECTROSTATIC DISCHARGE CONTROL
Since Module is composed with electronic circuit,

it is not strong

Make certain that treatment persons are

10. 4 PRECAUTION FOR. STRONG LIGHT EXPOSURE
Strong light exposure causes degradation of polarizer and coler

And don' t touch I/F pin

Hitachi, Ltd.

Dat% Nov. 21, 95
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(2)

(1)

2

(3)

A
ik

{

4)

10. 5 STORAGE

When storing Module as spares for long time, the following
preccautions are necessary.

(1) Store them in a dark place ; do not expose then to sunlight or

fiuorescent 1ight.

Keep the temperature between 5C and 35T at normal humidity.

The polarizer surface should not come in contact with any other
object.

It is recommended that they be stored in the container in which-
they were shipped

€55 10. 6 HANDLING PRECAUTIONS FOR PROTECTION FiLM

When the protection film is pealed off, static electricity is
generated between the film and the polarizer.

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

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

When the Module with protection film attached is stored for long
time, sometimes there remains a very small amount of glue, still
on the polarizer after the protection film is pealed 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 Normal-hexane.
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10. 7 SAFETY

(1} If Module is brokem, 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.

(2) As it is possible for PCB or other electronic parts of module to
smell to smoke and to take fire because of the short circuit,
Please design the circuit of your instrument not to flow the
electric current to TFT/LCD module more than 1A (by apply the fuse
for example).

(3) As Back—light unit has high voltage circuit internal, do not open

i
1]
the case and do not insert foreign materials in the case, ‘
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