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3. GENERAL DATA

3.1 DISFLAY FEATURES

This module iz a &° WWGEA of 16:9 format amorphous silicon TFT_The pixel format is veriical stripe and
sub pixels are arranged az Rired), Gigreen), Biblue) ssguentially. This display is RoHS compliant, and
COF {chip on filmn) technology and LED backlight are applied on thiz dizplay.

Part Name

TH2AOZEBVMOCFA

Module Dimensions

218000} mm = 135.0(H) mm x 1285 (D) mm

LCD Active &rea

185 00W) mm 2 117.0(H) man

Pixel Pitch

0.24375(W) mm x 0.24375(H) mm

Fesaolution

BO0 x J{RGENW) x 450{H) dots

Color Preel Amrangement

R. G. B Vertical stripe

LCD Type

Transmissive Cobar TFT, Mormally Black

Display Types

Active Matnx

Mumber of Colors

16.7M Colors{8-bit + FRC)

Backlight 7 LECs parallel x 2 senal (21 LEDs in fotal)
Weight (415)g (typ.)

Inferface 1ch-LVDE/Receiver ; 20 pins

Fower Supply Voltage 2.3 for LCD; 12V for Backlight

Fower Consumption

1.5 W for LCD (WGA) 6.98W for backlight

Wiewing Direction

Super Wide Version {In Plans Switching)

Touch Pansl

Resistive type; Film on Glass, 4-wire type: Anfiglare surface
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4. ABSOLUTE MAXIMUM RATINGS

ft=m Symibod Bdin. Mlax Linit Remarks
Supply Violtags VDD 0 4.0 W -
Imput Violtage of Logic v -0.3 NVDD+0.3 W Mote 1
Operating Temperature Top =20 70 C Mote 2
Storage Temperature Tst -30 &0 e Mote 2
Backlight Input Voltage VLED - 15 ') -

Mote 1: The rating is defined for the =ignal voltages of the interface such as CLK, DE, Hsync, Vayng,
and RGEB data bus.

Mote 2: The maximum rating iz defined as above based on the temperature on the panel surface, which
might be different from ambient temperature after assembling the panel info the application.
Moreover, some temperature-related phenomenon as below needead to be noficed:

- Background color, confrast and response time would be different in temperatures other than

25°C.

- Dperating under high temperature will shorten LED lifetime.

KAOHSILUNG HITACHI
ELECTRONICS CO., LTD.

SHEET
M.

TBE4PS 2704-TA23D38VMOCPA-1

PAGE | 4-1/1




5. ELECTRICAL CHARACTERISTICS
5.1 LCD CHARACTERISTICS

T, =25°C, V55 =0V
It=rm Symbol Condition Blin. Twp. Plae. Linit Remarks
Pionerer Supply Voltage VDD - 3.0 3.3 1a ') -
Differential Input “H" level - - +100
Voltage for LVDS Wi . mi Mote 1
Receiver Threshaold L level -100 B B
DPS.FRC, AMODE i “H” level 0.7oD - VDD y CMOS
Signal Imput Voltage LY level 1| - 0.3vwhDh LEVEL
VDD-VSS
Fower Supply Current DD _qay - 485 580 ma Mote 2,3
Weyno Freguency fv - - &0 7 Hz Mote 4.5
Hsyng: Freguency _,I'"H - - 1.3 8.4 KHz Mote 4
DCLK Frequency s - - 333 a5 MHz Mote 4

Motes 1 : VCM=VDD I 2V
YCM iz common mode voltage of LVDS tranamitier [/ receiver .

tranzsmitter iz terminated with 1000

IN+

IN-

1000

LVDS

Receiver

Motes 2 : AV=60Hz fCLK=35MHz VDD=3.3V,DC Current.

Typical value iz measured when displaying vertical 256 gray scale. Maximum iz measursd
when dizplaving Verical-stripe.

DC Ampers Meter

oo —l—

t

TFT-LCM

Wpo

Ve

The input terminal of LVDS

Motes 3 - As thiz module containg 1.04 fuse, prepare current zource that iz enough for cutting curment
fuse when a trouble happens. (larger than 2.54)

Motes 4 - For LYDS Tranzmitter Input

Motes 5 - Vertical frequency i recommendead to apply 80Hz.
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9.2 BACKLIGHT CHARACTERISTICS

ltem Symbol Condition Mlin. Typ. Mz, Lnit Remarks
LED Input Violtage VILED - 11.7 120 123 W Mote
0V, 0% du 540 580 G20
LED F@ard Current LED oy A Mote 2
(Dim Cantrol) 3.3VDC; 100% duty 15 a0 45
LED hfetimes - 580 ma - TOK - hirs Mote 3

Mote 1. Az Fig. 5.1 ghown, LED cument is constant, 580 mé&, confrolled by the LED driver when
applying 12V YLED.

Mote 2: Dimming function can be obtained by applying DC voltage or PVWM zignal from the display

interface CH1. The recommendsad FWH signal iz 1K ~ 10K Hz with 3.3 amplitude.

Mote 3: The estimated lifetime iz zpecified az the time to reduce 50% brightness by applying 580 maA at

25°¢C.
580 mA
DIM (TN1:Pin3) || o
D bt keke L +
1) DC voltage 0V 10 3.3 VDC LED be e e
Z) PWM duty 0% bo 10086 Driver i 12v
|
|
e
)
Fig. 5.1
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6. OPTICAL CHARACTERISTICS

The oplical characteriztics are meazsured based on the conditions as below:

- Supplying the signals and voltages defined in the 2ection of electrical characieriztics.
- The backlight unit needs fo be turned on for 30 minutes.

- The ambient temperature is 25°C .

- In the dark room around S00~1000 kx, the equipment has been =&t for the measurementz as shown in

Fig 6.1.
IL,=25"C, f, =60Hz VDO = 2.3V
ltermn Symbol Condition i, Typ. Maze. Linit Remarks
Brightness of White - T 280 3aa - cd'm” Mote 1
Brightness Unifarmity - g e=t 75 - - % Mote 2
ILED= 580 ma&
Confrast Ratio CR 500 800 - - Miote 3
Response Time Rise + Fall #=0°,8=0" - 25 50 ms Mote 4
NTSC Ratio - =0, = - Gl - % -
dx g=0°CR 210 - 85 -
o fx" ¢ =180°, CR 210 - 85 -
WViewing Angls Degree Miote &
&y ¢ =00, CR 210 - 85 -
7y #=270°,CR 210 - 85 -
X 0.58 0.54 0.89
Red
bl 0.z8 0.34 0.3a
X 0.31 0.3a8 0.41
Gresn
Color M 0.55 0.560 0.85
. =l - - Mote 8
Chromaficity X 0.10 0.15 0.20
Blue
M 0.01 0.08 0.11
) X 0.30 0.35 0.40
White
M 0.31 0.3a8 0.41

Mote 1: The brighiness is measzured from 9 point of the panel, P1~P2 in Fig. 6.2, for the average valus.

Mote 2: The brightness uniformity iz calculated by the equation az below:

Min_ Brightness

Erightness uniformity = x100%

Mazx. Brighimess

, which is based on the brighiness values of the 9 points measured by BM-5 az shown in Fig. 6.2

¥=600 ¥=1200 Y=1800
Photo detectorBM-54 Dot(0.0}
T
: - _ _ P1 P2 P3
Field 1 ; Distance | 500 mm X=120 & D
i _ P P5
5 X=240 G—p—0
| ' |LCD pane! ¥=360 Ty PO Po
Fig. 6.1
Fig. 6.2
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Mote 3 The Contrast ratio is measured from the center point of the panel, PS5, and defined as the

following equation:
g=q CR = Brightness of White

Brightness of Black

Mote 4. The definition of rezponse time is shown in Fig. 8.2, The nsing time is the perod from 10%
brightness to 90% brightnesz when the data iz from white to black. Oppositely, Falling time iz

the period from 90% brightness riging fo 10% brighiness.

Black White Black
R Falling time
100 % | TT || Rising tims 4j TF fa—
Booad
i}
=
=)
& 0L
1]
0
Fig . 8.3

Mote 5. The definition of viewing angle is shown in Fig. 6.4. Angle & iz used o reprezent viewing
directions, for instance, ¢=270"meansz & o'clock, and ¢ =0°"means 3 o'clock. Moreover, angle

& iz uzed to reprezent viewing angles from axis £ toward plane XY
The display is super wide viewing angle version; 35" viewing angle can be obitained from each
viewing direction.

f = Viewing angle
g=90°
12 o'clock

Y ) 0
\ '_,...-'\)\ ¢ (. y.0)
|:|=

x X
g=180° 3 o'cloc
B o'clock
'-.\ ]
W g 2T
§ o'clock

Mote &6: The color chromaticity iz measured from the center point of the panel, PS5, az shown in Fig. 6.2.
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7 BLOCK DIAGRAM

TFTLCD

L2400

Source Drlver

Timing Slgnal 31
Display Data :D :} Timlng  ———N _ GZ
n| Controller v 2
— V a
= L
[
DL power < Iy gﬁiﬁf Em G4E
supply )| & Vi
t
@
£ D1 |D2
DIM(BIL)I) :)
OC power —=
Suppl;r:“lE"u"}l:}ENE | LED DrlverIC

y LED Backlight
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4} X, ¥, and 2 directions

8. RELIABILITY TESTS
Test ltem Condition
) 1} Operating
High Temperature 2} T0°C 240 hrs
» :
Low Temperaturs ;i _DEFD?:"W 240 hrs
] 1} Storage
High Temperature 2} 80°C 240 hrs
1) Storage
Low Temperature 2)-30°C 240 hrs
1) Oiperating
Heai Cycle 2} =-20°C~T0 G 240 hrs
3) Bhrs~1hr=3hrs
1} Nen-Operating
Thermal Shock 2)-35"C+85°C 240 hrs
3305 hr+= 0.5 hr
1} Oiperating
High Temperature & 2y 40+ C & B5%RH 240 hre
Hurmnidity 3} Without comdensation
4] Nobe 3
1} Nen-Operating
- 2} 20~-200 Hz o
\ibration )26 1 hr for each direction

Mechanical Shock

1} Nen-Operating
2310 ms
350G

4) 3, =Y and *Z directions

Once for each direchbion

ESD

1} Oiperating
2) Tip: 200 pF, 25002

3} Air discharge for glass: = 8KV
4} Contact dischange for metal frame: = KN

1) Glass: B points
2} Metal frame: 8 paoints

Mote 1: Display funclionalities are inspected under the conditions defined in the specification after the

reliability tests.

Mote 2: The display is not guaranteed for uge in comosive gas environments.

Mote 2. Under the condifion of high temperature & humidity, if the temperature iz higher than 20°C, the

humidity needs to be reduced as Fig. 5.1 shown.

Mote 4: All pins of LCD interface(CM1) have been tested by 100V contact discharge of ESD under
non-operating condition.

80

0

60

50

40

b

30

fal]

S|

1)

Relative Hummidiey BH (%)

0
2 25 30 3540 45 50 55 6D 65 TO U5

Temperatore Ta  (*C)

Fig. 8.1
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9. LCD INTERFACE

9.1 INTERFACE PIN CONNECTIONS

The dizplay inferface connector is FI-SEB20P-HF 13E made by JAE and more details of the connector
are shown in the section of outline dimension.

Pin assignment of LCD interface iz as below:

Fin Ma. Syrmbaol Description Mote

L VoD Power Supply (fyp.+3.2V) Mote 3
VDD PRl YR
Mormal Brightness:0W or 0% PWM Duty
3 DOl Brighiness Comtrol0V fo 3.3V0C or 0% to 100% PWM -
Dhuty.

4 WSS GHD 0 Mote 1
5 [MD- .
5 D= Pixel Diata Mote 2
T WSS GHD 0 Mote 1
B I11- )
2 N1 Pixel Diata Mote 2
10 WES GHD (0 Mote 1
11 I2- )
- s Pixel Diata Mote 2
13 WSS GHD (0 Mote 1
14 iCLE M-
T SLK INF Clock Mote 2
16 WSS GHD {00 Mote 1
17 [3- .
" 3 Fixel Diata Mote 2
18 WSS
20 55 GHD (0] Mote 1

Mote 1: A VDD pins should be connected fo +3.3V.

Mote 2: All VS5 pins should be connected to GHD(OV)Y Metal bezel is connected infernally o VS5,

Mote 3: Inn and n* (n=0,1,2,3),CLK IN- and CLK IMN+ should be wired by twist-pairs or side by side
FPC patterns, respectively.

The backlight inferface connector iz SMIEB-SRS5-TB made by J5T, and pin assignment of backlight iz

as below:
Fin Mo, Signal Lewel Funciion
1~3 W ent - Power Supply for LED12%)
A5 MNC - Mo Connection
f~8 Wism - GHDO
KADHSIUING HITACHI SHEET

ELECTRONICE CO., LTD.

MO,

TBE4PS 2708-TX23D38VMOICPA-1

PAGE

a1




9.2 LVDS INTERFACE

CH1

=
=

Ell

Cantraler THICEILWDMEIR TOOMA0.5F
RI-AEE0 1_"7 TAD-E 1IN+ RLAL-E
[ Grosmne || —B= : _[:g :::‘ d?}__ REC-S
—— 37 _TCOE = RLOO-E ~
[_Bzssmnmane +7_TDOE 3 __I:c? Wt J;,__ RDD-E gL
RERT.GEGT [ i N2+ -
BE BT NA 3 __I:éb M- Q__
o IH3+
" ——[_‘@ IN3- d:}——
CLI = P
CLE N : P | [;E T i; | L : S CUT
Mote 1: 1000 impedance of LVDS cable iz recommended for best optical performance.
Mote 2: Transmitter Made by Thine : THCE3LVDME3R or equivalent.
Mote 3. Receiver (TCOMN30.3-F) - Made by THine : THCE3LYVDF34E equivalent.
9.3 DATA MAPPING
Fin Mo Fim name Diata Fin Mo, Fin nams Data
51 TAD RO(LSE) 20 TCO B2
52 TA1 R1 22 TC B3
g4 TAZ R2 23 TC2 B4
56 TA3 R3 24 TC3 BS
i i TAS R4 27 TCa {MA)
3 TAS RS 28 TCH {MA)
4 TAR =O(LSE) 30 TCE DE
i TBO =1 Hl TOO Rg
T THE1 &2 2 TO1 R7{MSB)
11 TE2 =3 2 TO2Z G
12 TB3 =4 10 TO3 GT(MSE)
14 TB4 =5 18 TDO4E Ba
15 THES BO(LSE) 18 TOS BF{MSE)
18 TEE B 25 TDE (MA)
KADHSIUNG HITACH SHEET
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1 cycle

CLK - J
C'.-I".I"vl—ﬁ.\

II:DDT j Ri x Rl }{ =0

ra o

)

s2 f, oE X

,I:zf:xﬁ?IHE}(m

A
N 3 D E

X

X

X

e =X
X
X

DE : Display Enable
MNA - Mot Avallakle

KAOHSIUNG HITACHI
ELECTRONICE CO., LTD.

SHEET
MO,

TBE4PS 2708-TX23D38VMOICPA-1

PAGE

o-37




9.4 DATA INPUT for DISPLAY COLOR(BBIT MODE)

Red Data Gresn DOata Blue DOata
Ingrut A7 (RE|RS| R4 |R3 |R2 (R1|RD |G7 | G5 | G5 |G4|G2|ez|G1|co|B7 (86 (B5| B4 | B3 | B2 [ 81 (B0
calor mES LE= [mEE LSE |msE LE=
Bzt |o|o|o|o|lofo|lo|o|o|o|lo|lo|o|o|o|o|lo|o|o|o|of|o|o|o
Red(zss) [1 |1 |t |1 |1 |1 |1 |1 |o|o|lo|lo|lo|o|o|o|lo|o|o|o|lo|o|o|o
Geepzss)l o |o|o|o|o|olojo 1|11 |11 ]1|1|1|o|lo|o|o|loflo|lo]|o
Baslc|Bezssy | o (o (oo |o|o|o|ofo|olo|lo|lofo|lo|la]la |14 [1][1]1]1]1
Color| Cyan (o O O T T I T Y I I T A O I T OO A O I O
Magerda |1 |1 |1 |1 |1 |1 1|1 |oflo|lo|lo]lo|oeflafofa ] |v] a1 [1]1]1
vebow |1 |1 |1 |1 |11 o111 |11 ]|1|1|{1|o|loe|o|o|lofo|lo]|o
Witz o J N T T I T O Y O A T N T Y I T I O O O IO 1 O T O O O
Back |o|o|o|oflofo|lo|o|o|o|lo|lo|lo|o|ofo|lo|oe|o|o|oflo|lo|o
regity |o|o|o|o|lo|lo|lo|1|o|lo|lo|lo|lo|o|lo|o|lo|o|o|o|loflo|o|o
redi2) |oD|o|o|o|lo|lo|l1|o|o|lo|lo|lo|lo|o|lofo|lo|lo|o|lo|lofo|o|o
Fied
Red2s3y [1 |1 |1 |1 |1 |1 |o|1|o|o|lo|o|lo|o|o|o|lo|o|o|o|o|o|o|o
Red2sd) [1 |1 |1 |1 |1 |1 |1 |o|o|o|lo|o|o|o|o|o|lo|o|o|o|lo|o|o|o
Redpzss) [1 |1 |t | 1|1 |1 |1 |1 |o|o|lo|o|lo|o|o|o|lo|o|o|o|lo|o|o|o
Black |oD|o|o|o|lofo|loe|o|o|o|lo|lo|lo|o|of|o|lo|e|o|o|oflo|lo|o
Geen(l) | 0 |o0|o|o|o|o]o|o|o|o|lo|o|o|o|o|1|o|o|o|o|o|o]o]|@o
Geeni2y |0 |0 |o|o|o|o]o|o|oe|o|lo|o|lo|o|1|o|lo|o|o|lo|lo|lo]o]|o
Green
Geenzsz)l o |o|o|o|o|olo|o 1|11 |11 ]|1|of1|o|le|o|o|loflo|lo]|o
Geenzsd)l o |o|o|o|o|olo|o |1 |1 1|11 |1|1|o|lo|lo|o|o|loflo|lo]|o
Geenzss)l o |o|o|o|o|olo|o |1 |11 |11 ]|1|1|1|o|le|o|o|lo|lo|lo]|o
Bacx |o|o|o|o|lofo|lo|o|o|o|o|lo|o|o|o|o|lo|o|o|o|oflo|lo|o
Buely [0 |0 |o|o|lo|o|lo|o|o|o|o|lo|o|o|loflo|lo|o|lo|o|loflo|o]|:
Bug2y (o |o|o|o|lo|o|lo|o|o|o|lo|o|o|o|o|o|o|o|o|o|aoflo]|1]o
Blus
Blugizsz) o |o |o|o|o|o|lo|o|o|o|o|lo|lo|o|lafofl1 v |11 |[1]o]1
Buezsd) [ o |o |o|o|o|o|lo|o|o|o|lo|lo|lo|o|aofo|v | v]1]1|[1]1]0
Blueizss) [ o |o |o|o|o|o|lo|o|o|o|o|lo|lo|o|lafofl1r v v |11 |[1]1]1
Mote 1: Definition of gray gcale ; Color{n) Mumber in parentheziz indicates gray scale level. Larger
number correzponds to brighter level.
Mote 2: Data Signal - 1 - High, 0 Low
=L ECTRONICS CO. LTD. e 7B84PS  2708-TX23D38VMOCPA-1 PAGE | 047




9.5 INTERFACE TIMING

(1) LvVDS Receiver Timing

(Interface of TFT module)

-t i -
- iRP3 -
st IRP4 -]
RS -
o (FPE
PO
R
F LI
RInX :‘: FxE }{ xS ){ Axd }( Rx3 }( Axz{ A Rt ixl:-x X 3 VET=0V
- i
CLIKG 'I|I }E dHT=A \ WelHT=D04
RInX={RIn¥+}-RINX-}  (X=0,1,2)
lterm Symbaol Blin. Typ. Max Limit
DCLK FREQUENCY 1itc 250 28.0 1) 33.32) 35.0 MHz
RinX 0 data position taro 1 Tt-0.85 iy =T 1Tty +0.85
(¥#=0.1.2) 1st data position trp 0.85 0 -0.65
Znd data taps BTty .65 BT ™oy 5 BiTtey w065
position
ns
3rd data posifion tapa 5Tty .65 T BiTtey .65
4th data position tara 4 Tican-0.65 G U T ATy x+0.85
Sth data position taps Mt p-0.85 e T ATty H0.85
fth data position tape 2Tty .65 2T ™o 2T toy s H0.B5
Mote 1: fu=50Hz
Mote 2 fv=60Hz
KAOHSIUNG HITACH SHEET
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(2] Timing converier timing

{Inpuft timing for transmitter)
e T'l.'

b

& Tvo
.

W

Data enable L j I

- Th

s
—
B

W

Data enable

-
|

1L

DATA < > <
SIGMNALS

The fimingz except mentioned above are referred fo the specifications of your fransmitter.

ltem Symnibal i, Typ. Max. Unit | Remarks
DL Cycde fime Te 286 20.0 6.7 ns
Dty ] 0.45 0.5 0.5 -
Haorizontal period TH B42 1058 1058 Tz
Data Horizontal width-&ctive Te 0o 800 BOO Te
Enable | Verical period Tw 482 525 h25 TH
Wertical widih-Active Twvo 480 450 430 TH
Frame frequency Ty 42 a0 50 Hz
KADHSIUNG HITACHI SHEET
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(3) TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

Power Supply, Input Signal and Backlight Yoltage ON/OFF/REENMTRY should comiply with the following

sequence.
{ !
Power supply 3.0v v
[Vodd
0.av 7 —0.3 7 0.3v
o
Interface signal
L
1] £2 t5 | 6 t7
e b
— N ;=;F -
2 PN
{ :F‘- ] -
) Back-light
Back-Light .
Ve O period
POWER OM PFOWER OFF
0« 1= 15ms Hms =
0< t2 =45ms 0= t5 =45ms
100ms =13 0= #G =20ms
A00ms = t7

Mote 1: In order fo prevent electronic parts from destruction caused by latch-up, pleaze input signal

after Power Supply Yoltage ON. In addition, please turn off gignals before power supply

voltage OFF.

Mote 2: In order fo prevent from function emor due to residual charge, pleasze reenter power supply

voltage after time stipulated with £7.

Mote 3: Pleaze turn on Backlight after signals fix and tum off before signals down, otherwize noise

appears in the dizgplay. The noise cause no problem with display performance in caze of timing
sequence comphy with the spec.
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11. TOUCH PANEL

The type of touch panel used on this dizplay iz resistive, analog, 4-wire and film on glass, and mors
characteristics are shown as below:

11.1 OPERATING CONDITIONS

lt=rn Specification Remarks
Ciperating Voltage D 6 Dz 7 Max.
Operating Current 20maéA, -
11.2 ELECTRICAL CHARACTERISTICS
ftem Specification Remarks
- axis AT0~-1010£
Circuit resistance -
Y -Exis 200~580L0)
Insulation Resistance = =20M Al DT 25
iearit X = t15% Note 1
IMearn
! i £11.5%
Chattering < 10ms -
Mote 1: The test conditionz and equipments of linearity are as below:
- Material of pen: poly-acetal regin
- End ghape: R 0.8 mm
- Test force: 150 gf
- Pitch: 10 mim
- Test area iz shown in Fig. 11.1
2 mm
E T E Vim
— = — —{ E|=i—
il i
Test area
|
l Va Vb !
2 mm Active area
‘Y‘ Viewing area I }
Fig. 11.1 Fig. 11.2

As shown in Fig. 11.2, applying voltage meter to measure Va, Vb and Vxm, where Va is the maximum
voltage in the active area; Vb iz the minimum voltage in the active area; Wxm ig the measured voltage

of point x selected by random. Afterwards, the linearity can be caloulated by following equation:

where Vi is the idea voltage of point x.

) |If‘xr'—1’k_m|
Lineariiy = a1 00A

Fa—Fb

The method to measure the linearity of Y-axis iz the same as above.
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11.3 MECHANICAL CHARACTERISTICS

lt=m Specification Femarks
Actvation force Finger 1.2M Max End shape: RA.0 mmm
Pen 1.2M Max End shape: R0.8 mm
Surface Hardness aH JIS K 5400
11.4 OPTICAL CHARACTERISTICS
lterm Specification Remarks
Transmittance =20% -

11.5 SAFETY AND ATTENTIONS

1) Do not put heavy shock or sfress on the touch pansl.

2} Pleazs use soft cloth or absorbent coltton with ethancl to clean the touch panel by gently wiping.
Moreover, pleaze wipe it by horizontal or vertical direction instead of circling to prevent leaving scars
on the touch panel’s surface.

3) Do not uze any hamful chemicalz such as acetone, foluens, and =opropyl alcohol to clean the

digplay’s surface.
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12. APFPEARANCE STANDARD

The appearance inzpection iz performed ina dark room around 1200 Ix based on the conditions as

below:

- The distance between inzpectors eyes and dizplay iz 30 cm.

- The viewing zone iz defined with angle & shown in Fig. 12.1 The inzpection should be performed
within 45" when dizplay iz shut down. The inspection should be performed within 5 when dizplay iz

[POWRET .

12.1 THE DEFINITION OF LCD ZONE

LCD panel iz divided into 3 arsas az shown in Fig.12 2 for appearance specification in next secfion. A
zone is the LCD active area (dot area); B zone is the area, which extendsd 1 mim out from LCD active

area; C zone iz the area betwsen B zone and metal frame.

In termz of housing design, B zone is the recommended window area customers” housing should be

located in.
Metal frame

1 mim
—| = |

& zone
B zone

G zone
Fig. 12.2
KADHSIUMNG HITACH EHEET
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12.2 LCD APPEARANCE SPECIFICATION

When dizplaying conditions are not stable {ex. at tum on or off), the following specifications are not
applied.

Operating inspection

Maz. accepiable

Mo ltem numizer Linit Remarks
A-ZIOME
1-dot 2 pcs Mote 1,24
Sparkle 2-dois 1 .
mode 3-dois not allowed Units Mote 1.2,
Total 2 Umits Mote 1.2
i Dot defect 1-dot 3 pCs Mot 1,34
Black 2-dois 2 Uniits Mote 125
miods J-dois nict allowed T
Total 3 Units Mote 1.3
Total Diemsity i Umnits/4B0mm  |Mote 1,238
Total 3 Umnits Maote 1
2 Lime defect Serious one is
3 Uneven brighiness not allowed ) )
Stain inclusion W=0.02 L : Igmore Ignare
[ Line shape ] W=0.03 L=20 10
W - width {mm) L>20 o
£ — pcs Mote 7
L : length {mm) W=0.08 L="1.0 10
L=1.0 i
W 0.08 - [See dot shape)
Stain inclusion D=0.22 lgreare
5 |: Dot shape ] D=0233 5 pos Mote 7
D : ave. dia {mm) D>=023 i}
Seratch on  polarzer W=0.01 L : lgmore lgreare
Lime shaps W=0.02 L=40 10
g W - width {mm) L =40 0 pos Mote 2
L : length {mm}) L=20 10
W=0.04 =20 0
Scratch on polarizer D=0.2 Igniore
7 Dot shape J O=04 10 pos Mote 2
D : ave. dia (mm D =04 0
KACHIUNG HITACHI SHEET
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Mon-operating inspection

Blax. fakbl b
Mo ITEM e Unit Remarks
A-zone
Bubbles, peeling D=0.23 lgnore
. In polarizer D=05 10 Mot 5
: P
[ D:ave.dia(mm) ] D=10 .
D=>1.0 1|
Serious ane is
a Wirindd lari - -
rinkles on polarizer ot allowed
Lenght a8 |
) ey " 3
) a
F0 A diameter =
g ; o a verage diameter =—-—
y N
N

Fig 12.3

Mote 1: Dot defect - defect arsa = 1/2 dot

Fig 12.4

Mote 2 Sparkle mode ;- brightness of dot is more than 30% at black razter.

Mote 3: Black mode - brightness of dot iz less than 70% at white raster.

Mote 4: 1 dot © defect dot iz izolated, not attached fo other defect dot.

Mote 5. N dots - M defect dots are consecutive. [N means the number of defects dofz)
Mote 6. Density - number of defect dots inside 20mm &.

MHote 7. Those stains which can be wiped out easily are acceptahble.

Mote 8: Polarizer area inside of B-zone is not applied.
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12.3 TOUCH PANEL APPEARAMNCE SPECIFICATION
The specification as below is defined by the amount of unexpected material in different zones of touch

panel.
lt=rn Criteria Applied zone
Wiidth (i) Length {mm}) Macamum mumber
W= 0.1 Lz=10 Mot allowed
Seratch — & B
eretenEs D.10>W=0.05 L<10 4 pes max. '
0052\ L-10 Ignored
Filamenious (Line shape)
YWiidth {mim) Length {mm} Macamum number
W=0.10 - Duist (ircular) A B
0,10 =W > 005 FL Mot allowed
Foreign Materials D.05=wW L=3 Ignored
Round {Dot shape)
Average diameter (mimi) Maximum number A B
D03 Mot allowed
0.3=0>02 3 pCs max. B
D=0.2 lgnaored A B
The limitation of glass flaw occurred on touch panel iz defined in the table as below.
lt=rn Specificafions
X < 50mm
Edge flaw = 1.0 mm
Z % Thickness
X Z 20 mm
Comer flaw = 3.0mm
Z £ Thickness
Progressive flaw W Met allowed
KADHSIUING HITACHI SHEET
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13. PRECAUTIONS

13.1 PRECAUTIONS of TOUCH PANEL

1} Please refer to Fig. 13.1 for housing the display with touch panel info applicationz. The Fig. 13.1
shows zome points as below:

- The cushion needs to be designed between housing and touch pans! in order to avoid unexpected
pressurs to cause any wrong reactions, and the cushion should be located in the cushion area.

- The housing should not cover the active area of touch panel as the figure shown.

Cusnlon Cushion Asma TIF Aclive_area
o [ *18 Case apening g
] 4
Case

13.2 PRECAUTIONS of ESD

1) Before handling the digplay, please ensure your body has been connecied fo ground to avoid any
damages by ESD. Also, do not touch display’s interface directly when assembling.

2} Please remove the protection film very slowly before turning on the display to avoid generating ESD.

13.3 PRECAUTIONS of HANDLING

1) In order to keep the appearance of dizplay in good condition, please do not rul any surfaces of the
dizplays by u=sing sharp toolz harder than 3H, especially touch panel, metal frame and polarizer.

2} Pleaze do not stack the displays az thiz may damage the surface. In order to avoid any injuries,
pleazs avoid touching the edge of the glass or metal frame and wore gloves during handling.

3) Touching the polarizer or tferminal ping with bare hand should be avoided fo prevent staining and
poor elecirical contact.

4 Do not uze any harmful chemicalz such as acetone, toluene, and isopropyl aleohol to clean display's
surfaces.

o) Please use soff cloth or absorbent coffon with ethanocl fo clean the display by gently wiping.
Moreover, when wiping the dizsplay, pleaze wipe it by horizontal or vertical direction ingtead of circling
to prevent leaving scars on the digplay's surface, especially polarizer.

6]} Please wipe any unknown ligquids immediately such as saliva, water or dew on the digplay to avoid
color fading or any permanent damages.

7) Maximum pressure to the surface of the display must be less than 196x10° Pa. If the area of
applied pressure is less than 1om® | the maximum pressure must be less than 1.96M.

KAOHSIUNG HITACH SHEET
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13.4 PRECAUTIONS of STORAGE

If the dizplays are going to be stored for years, please be aware the following notices.

1} Please store the displays in & dark room to avoid any damages from sunlight and other sources of
LW light.

2} The recommended long term storage temperature is between 10 C° ~35C" and 55%~7T5% humidity to
avoid causing bubbles between polarizer and LCD glazses, and polarizer pesling from LCD glazses.

3) I would be better to keep the displays in the container, which is shipped from Hitachi, and do not
unpack it
4} Please do not sfick any labelz on the digplay surface for a long time, especially on the polarizer.
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14. DESIGNATION of LOT MARK

1) The lot mark is =showing in Fig.13.1. First 4 digitz are uzed to reprezent production lot, T represented
made in Taiwan, and the last & digits are the 2enal number.

(T[T D{ID|E|I]1

Serial number

T : Made in Tanwan

Wieek
Month

fear

2} The tables as below are showing what the first 4 digits of lot mark are shoried for.

Year | Mark
20089 =]
2010 o
2011 1
2012 2
2013 3

Month | Mark | Month | Mark Week (Days) Mark
1 01 7 ar 1~7 1
2 o2 8 o8 B~14 2
3 03 & og 15~21 3
4 04 10 10 22~728 4
5 5 11 11 Ze-31 5
Li] G 12 i2

3) Except letters | and O, revizion number will be showen on lot mark and following letters A to 2
4} The location of the lof mark is on the back of the display shown in Fig. 14.1.

(26)

5 I

|

NSOl |

TX23D38VMOCPA REV:A
S001T. Q00001
HITACHI MADE IN TANMJAM.

Fig 14.1
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