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1.Application (i Hl)

This specification applies to TFT-LCD module (T-55619GD065J-LW-AAN).
SEHAER R, AV MLy 7 RRSET S TFT-LCD £ & 2 — L

L T-55619GDO65T-LW-AAN) |23 H -1 74

2.General Specifications (—fi# L)

Resolution - 640 x 3 [R.G.B] (W) x 480 (H) dots
(] 5% %20)

Dot pitch £ 0.069 x 3 [R.G.B] (W) x 0.207 (V) mm
(Ko bE wT)

Pixel arrangement
(CTES. R Tl))

- RGB-Stripe

Color depth : 262,144 colors

(2 %X)

Active Viewing Area 21325 (W) x 99.4 (H) mm
(5 %h 15 2T & [H)

Qutline dimensions *

:158.0 (W) x 120.36 (H) x 10.5 (D) mm

(742 11iE) * Excluding backlight cables.(#~ v 7 7 A hor— 75 ERLY)

Weight - 230g max.

(F )

LCD type - ATS-22174

(LCD # A1 77) TFT / Normally white-mode / Transmissive
(TFT./ / —=< ) —R U1 k/FEEH)

Viewing angle - 6:00

(5 8)

surface Treatment - AG Coating

(F< i AL EE)

Interface - LVDS (Low Voltage Differential Signaling)

(F— Hdinis 5 ) CIMRIE BN E 5 4 )

Backlight - LED Backlight / White

(R B AR (LED v 774 F/116)

Lead free . Qur product corresponds o lead free.

(#Fn 7 ) Lead free is defined as below:

1) The solder used in the LCD module.
2) Electrical components (Terminal section) used in the LCD module.
Any lead used within the electrical component does not apply to
our module definition of lead free.
ABLET, B ) —ioa L T F4,
W OER7 ) —PEZRIILLTFOE D T,
(1) fga Ty a—/LIZFRHL TS 12mM)
(2) IRRT Yy a—AlH L TWwD T8 A s rEar) |
HL., ELHANEICESEFNTAE S e L ET,

T-55619G0D065J-LW-AAN

OPTREX CORPORATION Page 3/31

OPTREX Confidential




RoHS regulation : To our best knowledge, this product satisfies material

(RoHS #1T) requirement of RoHS regulation.
Our company is doing the best efforts to obtain
the equivalent certificate from our suppliers.
M ORRET AR Y (2T, ARSI RoHS HUIED
EEEMHAMIL T D LG8 L THY £,
Hité LT, B A — A —% 0 L TRBRO{RGEL %
KD HASIRIBOH N ZIT-oTEY £,

3.0perating Conditions (&b %)

ltem Conditions Temperature Range Remark
(FEH) (A1) (L8 L ) (i %)
Operating Temperature Range PNL Surface ,

o . o -20~70°C Note1 (it 1)

(FEh Rl HE ) (/A LFK )

Storage Temperature Range PNL Surface

k * -20~70°C

(AT BE Hi ) REIF T

Note1: Operating temperature range defines the operation only and the contrast, response time
and other display optical characteristics are set at Ta=+25°C.

it EhEEESEEE, IMEOSEFALT EETHY, = F 7 A M, IWEEE, O
Fmdnr, FETHEREX Ta=+20"CloTHIE L £,
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5.Block Diagram (ZAv 4 HE)

RA+/-
RB+/-
RC+/-,
RCLK+/-

Driver{source)

V.V

151920
.‘—

CN1

__]> G1_

G2

LVDS @eceiver
Timing Converter
S1
‘_
S2
I

TFT-LCD
Power

Driver(gate)
Y

I/lF Connector

| :_‘: 480 -

Fower

Supply
Circuit BACKLIGHT CN3
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6.1/0 Terminal (I /Oix¥F)

6.1.CN1 Pin Assignment (CN1 if+4)

INTERFACE SIGNAL (-1 = #— 7 = — A3 &)
Used connector({f f = 7= 7 #): DF14A-20P-1.25H(56) (HIROSE)
Corresponding connector(iil 7 = # 7 #): DF14-20S-1.25C (HIROSE)

No. | Symbol(it %) Functional Description (8 #E &0 99)
1 VCC Power Supply (&) (DC 3.3V)
2 VCC Power Supply (£i&) (DC 3.3V)
3 GND Power Supply (EiR) (0V, GND)
4 GND Power Supply (£i&) (0V, GND)
5 RA- LVDS Data Input RO, R1, R2, R3, R4, R5, GO
6 RA+ L\VVDS Data Input RO, R1, R2, R3, R4, R5, GO
7 GND Power Supply (&) (0V, GND)
8 RB- LVDS Data Input G1, G2, G3, G4, G5, B0, B1
9 RB+ LVDS Data Input G1, G2, G3, G4, G5, B0, B1
10 GND Power Supply (&/R) (OV, GND)
1 RC- L\VDS Data Input B2, B3, B4, B5, HD, VD, DENA
12 RC+ LVDS Data Input B2, B3, B4, B5, HD, VD, DENA
13 GND Power Supply (B/&) (0V, GND)
14 RCLK- L\VDS Clock Input
15 RCLK+ L\VDS Clock Input
16 GND Power Supply (&iR) (0V, GND)
17 NC Non Connection (< {# H #i&5-1)
18 NC Non Connection (A f&m 1)
19 TEST ThIS pin sp_hnuld I:rei D[J-EI:'I. T:-:-‘s_t signal nutpqtl for nnlg intemal test use.
(7 A MESH ST (A7 B TAH—7 il LTF &)
20 REV Rgugrs_e: scans Funtru!. L= !\Iu_rnlah H = !?E-_verse
(R HmMUM Z, L=dF A4, H=ifE4)

Note(i+): The shielding case is connected with GND (7 L— {1 GND [ fEwe L Tk d . )
6.2.CN 3 Pin Assignment (CN3 #fF4)

Used connector({# f =t . 7 #): SHLP-06V-S-B (JST)
Corresponding connector(if 5 = # 7 #): SM06-SHLS-TF (LF)(SN)(JST)

No. Symbol (it 5) Functional Description (£ 1t & 51

1 ANODE-1(RED) LED Anode Terminal (LED 7" / — Fis£)

ANODE-2(RED) LED Anode Terminal (LED 7" / — FFm)
NC Non Connection (A1 FHuw 1)
NC Non Connection (A1l Fei 1)

CATHODE-1(BLACK) | LED Cathode Terminal (LED 77 >/ — i [°)

o2 I & I B - A S I I A&

CATHODE-2(BLACK) | LED Cathode Terminal (LED 7 */ — Fi#u-1)
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6.3.I1SP data mapping

a. ISP 6 bit compatibility mode (6 bit input)

RCLK+/- /

3"[""
A

O
RB-:- }{ X X ai X 2~ x tE e ){ = x 3 X i :{ G x
RC - - X X X:E’l-:.' X VD X 11 }( 5 ;{ = X 5 ‘{'( 5.2 X
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7.Electrical Specifications (E&EAI{LH)

7.1.Absolute Maximum Ratings (§#xf X E)

Ta=-20~70°"C, GND=0V

Parameter (1) Symbol (i 5) | Conditions (5 1) Min. Max. |Units (Hifir)
Supply Voltage for LCD VCC - 0 4.0 V
Logic Input Voltage Vi - -0.3 4.0 \

7.2.DC Characteristics (D C%§1%)

Ta=-20~70°C, GND=0V
Parameter Symbol Conditions Min. Typ. Max. Units
() (it %) (F 1) (HLfir)
Power Supply Voltages for LCD for 3.3V svstem
(LCDEFEIT) VCC VR %F%JH#] 30 | 33 | 36 | v
Power Supply Currents for LCD for 3.3V svst
(LCDE I ) IcC (‘L . %IS;;H ;?"; ~ | 310 | 465 | mA
CMOS/TTL Input Voltage | High | VCC=MAX VIH 2.0 -- VCC \
(CMOS/TTLATEEIL) | Low | VCC=MIN VIL 0 - 0.8 V
CMOS/TTL Output Voltage | High | VCC=MAX VIH 24 - - v
(CMOS/TTLH VSB[ o | vec=MIN VIL - - 0.4 Vv
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7.3.Interface Timing

7.3.1.LVDS transmitter input signal

Parameter Symbol Min. Typ. Max. Units
(Ta H) (7l =) (HLT)
Frequency (/&%) fouk 20 25 30 MHz
Period (/5]34) teik 33.3 40 50 ns
Low Width
DCLK (5L A (Low)) twer 10 - -- ns
High Width
(# /1 i (High)) ticr 19 - - ne
Set up time
DATA (‘t v 7 v 7EFR) tos > N - ns
(R,G,B,DENA,
HD, VD) Hold time t 5 B B ns
(14505 ) o
Horizontal Active Time
ST ) tha 640 640 640 teu
Horizontal Front Porch ¢ 0 i
(KEZ 1w bR—F) Al - N e
Horizontal Back Porch " - i
(FKEs3 oy 7 —T) HB® - N CLK
DENA
Vertical Active Time
(it £ ) tya 480 480 480 t-
Vertical Front Porch i 1 20 ¢
(FEE 7 2 blE—F) Ve N :
Vertical Back Porch
(S 7 H—F) e ® 01 - t
Frequency (&%) fi 27 31.5 38 kHz
HD Period (J&1H) th 26.3 31.7 37.0 Us
Low Width ' 5 i
(7~ 71 Al (Low)) WHL - - CLK
Frequency (/&% %0) fy 55 60 70 Hz
VD Period (/5] 11]) ty 14.3 16.7 18.2 ms
Low Width i 3 ¢
(73 0 (Low)) L - ” :
T-55619GD065J-L\W-AAN OPTREX CORPORATION Page 10/31

OPTREX Confidential




[Note](it)
1) DATA is latched at fall edge of DCLK in this timing specification.
(DATA (T DCLK O3 P30 o 7 CHIDGAZET, )
2) Polarities of HD and VD are negative in this specification.
(HD & VD T8 T, )
3) DENA (Data Enable) should always be positive polarity as shown in the timing specification.
(DENA (57— % A F—7) [XFIZERMETT, )
4) DCLK should appear during all invalid period, and HD should appear during invalid period of
frame cycle.
(DCLK (X477 o 78R 6 A ET, Fi-, HDIX®|E 77 » 7HfEIC L AR ETT, )
5) Accepted only 640 data and 480 lines.
(640 > I, 480 7 A )y DT — F DIHRILTT, )
6) REV should be stable during operation.
(REV IZHEIfEHHIZEE LARWLWTTE, )
7) LVDS timing follows the timing specifications of LVDS receiver IC: THC63LVDF84B(Thine).
(LVDS 0% A 2 2 22 TiE, VDS L 2 —23—1C : THCO3LVDFER4B(Thine){ |5 i
o TFIW, )

7.4.Timing Chart (24 2T F¥— k)

a. Pixel Timing Chart (1" 72 L % A 2 o 7 F 4 — |)

DCLK
DATA(R. G B),
DENA, HD, VD
b. Horizontal Timing Chart (K FE# 1 22 7 Fa-—|4)
DCLK ‘l‘l“ |“‘|"
First Data
DATA . _
Invalid Data 1 2 3 639 Y 640 Invalid Data
(R,.GB) [
Last Data
twrr tier tHa,
»le - >
DENA \ |_
ti=1fu
) b
HD
I b\ e
\T
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c. Vertical Timing Chart  (fE& 71 < 2 7 F - |5)

o L
T OORE=
tua,

7.5.Pixel Alignment (BZEE25)

N — ]
0 B B
B B[R G_gﬁﬁl‘b\
AR|GBR|GB|RIGI B[ROy
/1B RIGB|R|G|B|R|GIB[R/G By
(6/B|R|GB|R|GB|R|G|B[R|G| B}
(E}---qﬁBRGERGBRGBRG;/
\{B|R/G B[R|G|B|R|G|B[RIG
R/G/B|R G|B|R/G|B|[Rl”
o] E i aRdpRG”
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7.6.Color Data Assignment (A5 —T—42 & FER)

COLOR

BASIC
COLOR

INPUT
DATA
BLACK

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

RED (63)

GREEN (63)
BLUE (63)

CYAN
MAGENTA

||||||||||||

||||||||||||||||||||||||||||||||||

3

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

YELLOW
WHITE

I

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

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

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

—~ia olo0io

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

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

........

RED

RED (0)

RED (1)
RED (2)

RED (62)
RED (63)

nnnnnnnnn

[

uuuuuuuuuuuuuuuuuuuuuuuu

nnnnnnnn

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

= i i g i i e g e e = i

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

o m = e o m i o i i

GREEN

GREEN (0)

GREEN (1)
GREEN (2)

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

GREEN (62)
GREEN (63)

s e ned e s

||||||||||||

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

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

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

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

BLUE

BLUE (0)

BLUE (1)
BLUE (2)

BLUE (62)
BLUE (63)

DA IR AN L L AL SRR R R AR

e kel e R el e D B B

3 3
|||||||||||||||||||||||||||||||||||||

nnnnnnnnnnnnnnnnnnnnnnnnnn

L ELIAN E LR IEL IR AN

i i
|||||||||||||||||||||||||||||||||||||||||

LR

Note] (i)

1) Definition of gray scale ([ 72)

Color (n) --- n indicates gray scale level.
Higher n means brighter level.

2) Data 1:High, 0: Low

(i XA LA L E, )

(Lumonil L oWA LA Tl 9, )
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7.7.Inverted Scan Capability (X &+ o = EzHEEE)

This module has the capability of inverting scan direction by signaling from controller.

Note: Scan direction cannot be changed during operation.

(I a—ilit, o2 ba—9h6ESi L0 EE S 0TS LN TCEFET, )
(FF @ A% v o FRIOMEPOETITITE £ A, )
The following figure shows the relation between the display position and the scan direction.
(LA FORIE, #HEdEmE2AFy e FROEFRERLET. )

Normal scan(ifiis A =+ »»): REV = “L”

D(1, 1) | D(2 1) D( X, 1) D639, 1) | D(640, 1)
D(1,2 | D(2 2 D( X, 2) D639, 2) | D(640, 2)
| | + + + | |
D(1,Y) | D(2Y) D( X, Y) D639, Y) | D(640, Y)
| | + + + | |
D( 1.479) | D( 2,479) D( X,479) D(639,479) | D(640,479)
D( 1,480) | D( 2,480) D( X,480) D(639,480) | D(640,480)

Reverse scan(/i i A%+ ) REV = "H’

D(640,480) | D(639,480) ~- D( X,480) - D( 2,480) D( 1,480)
D(640,479) | D(639.479) D( X.479) D( 2,479) | D( 1479)
| | + + + | |
D640, Y) | D(639, Y) D( X, Y) D(2 Y) | D(1.Y)
| | + + + | |
D640, 2) | D(639, 2) D( X, 2) D(2 2 | D(1 2
D640, 1) | D(639, 1) D( X, 1) D(2 1) | D(1, 1)

The following drawing shows the relationship between the viewing direction and the scan direction.
(RORE, RL7mmEEETROBEFREI LET, )

Normal scan (i A 5 4 2 )

Reverse scan (2 fz A ¢ v o)

D(1,1) —> D(640,1) D D(1,1) —> D(640,1)
-} - }
D(1,480) —<—— 5 D(640,480) D(1,480) < D(640.480)
T-55619GD065J-LW-AAN OPTREX CORPORATION Page 14/31
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7.8.Lighting Specifications (FBER{:4%k)

7.8.1.Absolute Maximum Ratings ($&x & KEHE)

Ta=25"C
Parameter(TE H ) Symbol(il 5) | Conditions{%{+) | Min. Typ. | Max. |Units(Hi{i7)
Forward Current (I[fi#E ) IF Note 2 - - 150 mA
AllowableReverseCurrent IR - - - 85 mA,
(7 7 )T 2 TR L)
LED Power Dissipation Po - - - 540 mw
(FFE4ER)

Note 1 : Tiis value is for each 1 line. (1 ¥|& /=0 g4 <L £, )
Note 2 : Refer to the foward current derating curve. (7 4 L—7 ¢ 7 h—7 % FH 254, )

[Foword Current Derating Curve (ER#2RESM) )

IF (mA)
150 ] |
| |
| |
I |
| |
| |
I |
I |
I |
| |
| |
| |
I |
| |
| |
0 25 70 Ta(°C)
[LED Circuit (LED [E]g&) ]
WX AX AE AX AT AN
1 anoDE-1 o—gp—SEHLLL
2 . ANODE-2 NEREEY
2 4 K 8 1012
<. NC o
4 . NC 0 iy
5.CATHODE-1 o
5, CATHODE-2 © L
7.8.2.0perating Characteristics (B{EE#&)
Ta=25°C
Parameter(T H ) Symbol(5C &) | Conditions({ = {4) Min. Typ. Max. |Units(Hi{ir)
Forward Voltage (lIE5H) VF IF =80mA / line - 16.0 18.0 V
LED Lifetime {Fn) Note1 50000 - - Hr

Note1: The “Lifetime” is defined as: a decline of brightness to 50% of initial brightness {5{]0{:(”[112}

under continual Ta=25°C.
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8.0ptical Specifications (KF{L k)

8.1.Optical Characteristic (FF4%14)

ltem Symbol [Conditions(5: )| Standard Value(}if& &) | Unit |Methodof | permark
Measure
(‘L H) (i=) | 0 | ¢ | C | Min. | Typ. | Max. | (H7) | gy | (#4)
(1)Brightness(f# ) B | 0° | 0O° - 750 cd/m’ Note
Optimum (Fig.1)
] Viewing Angle 1q.
(2)Contrast(=v }721) CR P, 150 300 - -
Tl
Rx 0° | 0° 0.52 0.55 0.58 -
Red
Ry 0° | 0° 0.32 0.35 0.38 -
Gx 0° | 0° 0.34 0.37 0.40 -
(3)Color Green
Gy 0° | 0° 0.53 0.56 0.59 -
Coordinates
Bx 0e | 0° 012 0.15 0.18 -
() Blue
By 0° | 0° 0.11 0.14 0.17 -
Wi 0° | 0° 0.28 0.32 0.36 -
White
Wy 0° | 0° 0.31 0.35 0.39 -
(4)Brightness Uniformity - 0 | 0° 0.7 - - - (Fig.2)
ig.
(W L 7)) |
(5)Vertical Up L - | o°|=10] - 30 - |Degree
Viewing Angle
(T L 1) Down| ©p - 0° | =10 - 60 - Degree Fios)
. ig.
(6)Horizontal Let | @& | 0°| - |=10]| - 55 - |Degree
Viewing Angle
(KO- TS ) Right =S 0° - | =10 - 55 - Degree
(7)Response Rise r 0® | 0° - 15 - ms (Fig.4)
ig.
Time(/o ZF5[H) [Decay| td 0° | 0° - 16 - ms
(8)Haze(—~1 %) e - 9 _ o
Note1:Under the condition of IF=60mA/chip, Ta=25°C
€ Conditions for Measuring :|
<> Environment: Dark room with no light or © o

close to no light.
> Temperature: 25+5°C
< Humidity: 40~70%RH
¢ HIEFRHIITADEY
OHITREL . BEELRFNICHEL DR
O MITHEE @ 25£57C
<O HITERE ¢ 40~70%RH
& Optimal viewing angle (The angle with best contrast) ,
& FHAHM (22 LT A MRRALRDHIE) ﬁ 6 Oclock

T-55619G0D065J-LW-AAN OPTREX CORPORATION Page 16/31

OPTREX Confidential



€ Method of Brightness Measurement (5 F15)  (Fig.1)
(1) Measuring Device ({4 )
TOPCON BM-5, Measuring Field: 1°
(2] Measuring Point (il]liE £1)
Center of Display 6=0°, ¢=0°
On condition 0O: A vertical angle from measuring direction to perpendicular.
& : A honizontal angle from measuring direction to perpendicular.
Bim PR 6=0" |, ¢=0°
220, 6 SIS S AL A o R EE 0 0B E
O 1 AR D R AT AT A 10 0 45
(3) Method of Measuring (] /7 7%)
Apply signal voltage (displayed in white) to maximize brightness and measure
brightness B (cd/m*).
The distance between BM-5's front lens to surface panel is 500mm.
Measured after backlight has been lit for more than 30 minutes.
BN R AR EADIESET (AFR) ZEML, MEB (cd/ m*) ZHlETS,
I E R BM—5 b > Aqifgn L 0 ook Fgn £ T 500mm & L THlET S
Ry 7T A b AT 30 LA BRI RICHITET S,

Center (Pixel)

|
I //'
| — (X, ¥)=(120,160)
1 ===
LCD Module | b~
|
|

BRT Y 2

Distance: 500mm
PH g

TOPCON BM-5
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€ Method of Contrast Measurement (= 7 A RMHIEE) (Fig.1)
(1) Measuring Device (il 4 )
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (ifl] 27
Center of display: same as Method of Brightness Measurement
I iy P S R A & (AR
(3] Method of Measuring (il i J7ik)
» Set LCD module to 6=0°, ¢=0°.
(mBRE L a—Lx0=0" | $=0" [ZFv 15, )
+ Change signal voltage to measure maximum brightness Y1 and minimum brightness Y2.
e sElL Bk =8, KRB YL, /B Y2 28E+5. )
- Contrast is derived from CR=Y1/Y2.
(CR=Y1/Y2 %=1 A RETAH, )

& Definition of Brightness Uniformity (SEEET e, 00085 (Fig.2)
Definition is calculated from the 5 points (S0-S4) on the diagram below.
M 22 (SO~S4) DT AT, FPadOFENIITTERT .

S0~S4 MIN  (f/)~iE)

Standard value of Brightness Uniformity[%] = 100
(FEAETe & D HIRE ) S0~S4 MAX (Jrc K
(20mm) (20mm)
(_H F'_A_\
| | } (20mm)
—1— St S4
S0
Active Area
—1 S2 S3
| | } (20mm)
Fig. 2
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€ Method of Viewing Angle Measurement (HEF 4l 7%)  (Fig.3)

(1) Measuring Device (i)
TOPCON BM-5, Measuring Field: 1°

(2) Measuring Point GH|7E £1)
Center of display: Same as Method of Brightness Measurement
B iy Y el o R AL SR & [RlAR

(3) Angle of Measuring (il £ %)
5 . An angle vertical to perpendicular line from the viewing direction.
0 ERIZATT DA EOEER Y E O F R
¢ . An angle horizontal to perpendicular from the viewing direction.
O FEBR IR 4 15 i 00 7K i () 00 4 1

(4) Method of Measuring (= i)

Set rotation table to ¢=0° and set BM-5 to contrast 10 to measure angle =0 for left and right
direction of horizontal viewing angle ¢. Also set rotation table to $=90° and set BM-5 to
contrast 10 to measure anglett for up and down direction of vertical viewing angle t.

P A T —L06=0" ZHELTBM—7h 2 b7 A R0 MRS+ 6 MIEERARY
EAHFBOKERBTFA S, M2 7 —20¢p=90" [CEELTBM=7hH2 T AR IO
FRDLE G AEEHARY T AROEETHITE 0 X LTS,

Temperature Chamber (e ik fl)

Rotation Table (8,¢) (Iofiz =5 —)

TOPCON BM-5
LCD

Sty

Computer Control Unit &
B g — A — Waveform Generator

T bu—7, ERFRA4E
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€ Measuring Response Time (FG 2 EE OME)  (Fig.4)
(1) Measuring Device (JHlliF45E )
TOPCON BM-5 | Measuring Field: 1°
Tektronix Digital Oscilloscope
Fr koA T2 A A a—T
(2) Measuring Point (il & £7)
Center of display, same as Method of Brightness Measurement
(] iy O S R S (AR
(3) Method of Measuring (HI7E J i)
+ Set LCD panel to 6=0°, and ¢=0°.
e F gtV E 0=0" | ¢=0" 2ty D,
- Input white—>black—>white to display by switching signal voltage.
AR ERmTH L IIRTEFELEZ U S22 THIINT %,
+ If the luminance is 0% and 100% immediately before the change of signal voltage,
then tr is optical response time during the change from 90% to 10% immediately after

rise of signal voltage, and d is optical response time during the change from 10% to
90% immediately after decay of signal voltage.

([FodEHEe)Y BAEFGIOMEAFNZEN 0%, 100% 2T/, Ryrigoat B0,
HFUREN 9% NS 0% T AN AaREE o L L, g5y h Fis
0, BN 10%D58 90%I- £ T8I SRR A d &35,

White Black White

100% ™\
90%

Brightness
10%
0% K J
ol 1T < > td p
Fig. 4
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9. Test (FHER)

No abnormal function and appearance are found after the following tests.
Taeoakid Eh L7, KRR CEECRE BT L,

Conditions: Unless otherwise specified, tests will be conducted under the following condition.
Temperature: 20+5°C
Humidity : 65+5%RH
tests will be not conducted under functioning state.

Zeftk . BRI CHIEOMNR O

B 20+5C . A 65+5% . HEGREINEETIT 5.

No. Parameter(!fi H) Conditions (i 5% [71%) Notes(il i)
1 | High Temperature Operating | 70°C+2°C, 96hrs (operation state) (i)
(AN {3 ER)
2 | Low Temperature Operating | -20°C+2°C, 96hrs (operation state) (i) 1
({IRIREN 130
3 | High Temperature Storage 70°C+2°C, 96hrs 2
(e itk (3 T AR
4 | Low Temperature Storage -20°C42°C, 96hrs 1,2
(A F: (7R
Damp Proof Test ([if{Et5) | 40°C+2°C, 90~95%RH, 96hrs 1,2
Vibration Test Frequency:10-57Hz/Vibration width(one side):0.75mm| 3
(FRENER) 58-500Hz/Gravity:9.8m/s’
Sweep time:11minutes
Test period:3hrs for each direction of X,Y,Z
WRENEHEEC - 10~5THz, R ElE : 0.075mm
. 58-500Hz, JNiEE : 9.8m/s®
fi g | Efm] - 11 53]
USR] 3 (R, XY.Z & A1) 1 R
7 | Shock Shock level:490m/s”
(TE%E) Waveform:half sinusoidal wave, 11ms
Number of shocks :
One shock input in each direction of three
perpendicular axis for a total of six shock inputs
e ERE © 490m/s”
A, t=11ms
W 1L Hin), £X 2Y,2Z & Ko
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No. Parameter(’f 1)

Conditions (75 A7)

Notes(i1 i)

9 | Shock Test

To be measured after dropping from 60cm high on
the concrete surface in packing state.
(UER O oL EEL C 60cm O E v FER O EH T
27— FR~ET)

Dropping method corner dropping (B 7% TF)

A corner . once(1 [&])

Edoe cropping BET)
B.C.Dedge . once(1 [

Face droppng( @ T)

GOCm EF Gface once{1 @)
Concrete Surfacel 3 %7 V) — R E)
JITETE LT

PR B e - P A TP

Note 1. No dew condensation to be observed.

Note 2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after removed from the test chamber.

Note 3: Vibration test will be conducted to the product itself without putting it in a container.

TE 2 SRS R SRR L, HITE T A
3wl eEHT T — B TITS.
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10.Appearance Standards (4 838418)

10.1.Inspection conditions (F ERfRES4)

The distance between the eyes and the sample shall be more than 30cm.
All directions for inspecting the sample should be within 45°against perpendicular line.
b R OFREE 30em LA E THBIZ KO mEATT S,

o TR HEAT A AT, EHRICE L CRIEES 45T OfEEAN LT 4,

10.2.Definition of applicable Zones (Y2 FILOERY — LV DEE)

AZoe

Bezd Frare
M N AL —Z2H

B Zore

CZore

A Zone : Active display area

C Zone : Rest parts

AY =2 Fo b

C Y — o FDOfhonig sy

B Zone : Area from outside of "A Zone" to validity viewing area

A Zone + B Zone = Validity viewing area

BY— : Fu &R —EfiiEzn 4y

AY —L2+B Y — L =HhEE M
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10.3.Standards (3R#8)

No. | Parameter (T M) Criteria (H]iF JLHE)
1 Polarizer Scratches
(E AR D& 2 Zone( fEik) Acceptable Number (545 {5 #2)
X(mm) Y{mm) A B C
L=15 |0.01<W=0.05 4 *
L>15 W > 0.01 0 *
- W = 0.05 0 *
X : Length(f= %), Y : Width(t8)  *: Disregard(#£ )
2 DENT
(0 X Zone( fHk) Acceptable Number(i+ % {5 %0
Dimension { } ¥ &) (mm) A B C
0.30 <D =0.50 4 *
0.50<D 0 *
Average Diameter(D) = (long+short)/2  *: Disregard( )
SEYEHR(D) = (RE+HEE) /2
3 BLACK and WHITE
SPOT BUBBLE w Acceptable Number(: TZ {E#0)
(R o B i Dimension (< & &) (mm) A B C
&) 0.30 <D <0.50 5 *
0.50<D 0 *
4 LINT
(HEHE D D 54) Zone{ k) Acceptable Number(5 T % &0
X{mm) Y{mm) A B C
L<3.0 W =<0.15 4 *
L>3.0 W =<0.15 0 *
] W s 045 According to BLACK SPOT N
(BNEHOLODIZLD)
X :Length(f= X), Y : Width(1g)  *: Disregard (M {H)
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No. | Parameter (JH[) Criteria (i K 146)
(a) Bright Dot (i £)
(b) Dark Dot (F.5) Zone( fEla) Acceptable Number (3T % i £2)
. Dimension {7 % &) {(mm) A B C
Bright Dot (i 57) 7 (G <3) *
Dark Dot (I #7) 7 *
TOTAL (531 10
6 TWO Adjacent Dot
(2 4% UK Fin 80 | Zone( fEitik) Acceptable Number(i {540
Dimension {# % =) (mm) A B C
Bright Dot (1#.7) 3 PAIRS *
Dark Dot (f5.5) 3 PAIRS *
7 Three or More
Adjacent Dot NOT ALLOWED (/& = & . )
(3 EfRE K )
8 Distance between
the dot defects Zone( fEg) Acceptable Number(i't 7 {B140)
(5 B PR R ) Dimension ( & & &) (mm) A B C
Bright Dot (7 17) 5mm *
Dark Dot (5 40) 5mm o
9 Line Defect NOT ALLOWED (/z& Z &, )
(R i)
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MNote 1: Bright Dot is defined as follows:
Visible through 5% transmission ND filter under the condition that black image (color 0)
is on the display.

Note 2: Dark Dot is defined as follows:
Recognizable darker than around under the condition that each R(63), G(63), B(63) image
is on the display.
MNote 3: Definition of adjacent
1 BEA KD ELE
THRFREFIZSNND 7 4 W E—HIR L TR AS Lo,
¥ 2: BERODIES
%R (63) . G (83) . B (63) Zz.slpiz, FMHLOIGEEREITE D D,
it 3: BEHE DT E

1 pair{1 —77)

—
B GR B G R B GIR oo ot |B/G|R B G R/B G R
C - (RHE ) ; |
B GR B R B G R | BIG R B G B G R
Adjacent Dots
(BE % E )
B GR B G R B GIR BIGGR B G R B GR

The defects that are not defined above and considered to be problem shall be reviewed and
discussed by both parties.
Z ORI Z R L WEECRMEN L USSR o R L, BT A,
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11.Code System of Production Lot (&:&0 v +HS)

The production lot of module is specified as follows.
TV a—Aniligay FESE, ROl HioREET A,

L —— Factory Control Number( L3575 ## 457 7-)(0~99)
Date of the week(T4i51#E H) (A~G)

—— Factory Number (57 1.5 35 (0~9)

—— Factory Code( T} 50 5)(Alphabet)

——— Production Week (EL:58) (1~5)

— Production Month (& 1) (1~9, X, Y, 2)

—— Production Year (%1% ) (Lower 2 digits / MHIEF 450 T 2 #71)

12.Type Number (B &%)

The type number of module is specified as follows.
ZOEY 22— ORERIEE, ROLHIZRTT D,

355619AA

13.Applying Precautions GEA FDFE)

Please contact us when questions and/or new problems not specified in this
Specifications arise.

Wb E BT SRR, oI EUH B UM ORIBES A LZES . MFEwasEo k
WP A 2k S,
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14 .Precautions Relating Product Handling (® SRV EDFE)

The Following precautinns will guide you in handling our product correctly.
AL L MBS A, ROFAAIIZIFEE FS 0,

1) Liquid crystal display devices
(1) The liquid crystal display panel used in the liguid crystal display module is made of
plate glass. Avoid any strong mechanical shock. Should the glass break handle it
with care.
(2) The polarizer adhering to the surface of the LCD is made of a soft material.
Guard against scratching it.
1) AR BT T 2NT
(1) EEHBTETL 2a—IFEALTWSERBEETRHLE, V7 A2ATHELNTOEFTOT
ﬁwﬁﬁﬂﬁﬁ%ﬁz&wfb*w
BIAAERAE LEAa, EECT o i #ubisii+a Z3E FEuy,
(2) WESERFFORAMICEED (ST ThAHRIOHIT, GBI T TE 004 S, B
DU ST L TR &0

2) Care of the liquid crystal display module against static electricity discharge.

(1) When working with the module, be sure to ground your body and any electrical
equipment you may be using. We strongly recommend the use of anti static mats
(made of rubber), to protect worktables against the hazards of electrical shock.

(2) Avoid the use of work clothing made of synthetic fibers. We recommend cotton
clothing or other conductivity-treated fibers.

(3) Slowly and carefully remove the protective film from the LCD module, since this

operation can generate static electricity.
2) W EAE Y 2 —LDHR O P OWT ()
() A, %ﬁn’%ﬁrﬂidtm‘&‘? :-:#L""T'iln i, BEERIRF—NETRY a3 v 7 ED
BB D %, §EM vy b (=) #REH L F4,
@}W%Hﬂ%ﬁ&ﬁﬁh‘*mmﬁﬁkﬂéniﬁmﬁﬁﬁ&ﬁﬁmLifa
(3} RV BELETOT, RERTHROBHE 7 1 L LT D D EHHB LT FEL,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
"Recommended storage conditions” Temperature:15~25°C, Humidity: 60~70%RH,
No dew condensation to be observed.
(2) Keep the modules out of direct sunlight or direct exposure to ultraviolet rays.
(3) Protect the modules from excessive external forces.

3) T/ TT Y 2 — AR TREEAE LU ER L R0ESIC 2T
(1) &k, SEOETHRELRWLT RS0,

< HETR R S > IR 15~25C, MK 60~T0%RH, FERR AR E Ik,
(2} B H %5bﬁﬂ$%ﬁmiJﬁﬁﬁﬁﬁﬂ‘i)xJJLTébh

(3) AEAE R ARMb LA I TTF S,

4) Use the module with a power supply that is equipped with an overcurrent protector
circuit,since the module is not provided with this protective feature.

1) RBRTE Y 2=/, RERRGEORSSA > TE D) TEAOT, F-O5RGZHA,
WA (O PR ORI E TR P SV,
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5) Do not ingest the LCD fluid itself should it leak out of a damaged LCD module.
Should hands or clothing come in contact with LCD fluid, wash immediately with soap.

B IR T Y 2 — /LR L, s GfRfR) ALl L Taasgsd, BiZAhgn XD
o LT I‘-i".'l-""-:-
W TR AR R Yo A Li-maSioit, EhiATATERWH LT Fan,

6) Conductivity is not guaranteed for models that use metal holders where solder connections
between the metal holder and the PCB are not used. Please contact us to discuss
appropriate ways to assure conductivity.

B) AFNRALF—H{FHT AR T, A ZGA = g4 L Tevipioft
Bolaid, Sl A Ral LA, EDSEMARYEINAESIT, IS THEE F I,

7) For models which use CFL:

(1) High voltage of 1000V or greater is applied to the CFL cable connector area.
Care should be taken not to touch connection areas to avoid burns.

(2) Protect CFL cables from rubbing against the unit and thus causing the wire jacket to
become worn.

(3) The use of CFLs for extended periods of time at low temperatures will significantly
shorten their service life.

(4) Lighting may be delayed when CFL is kept in dark or cold place.
If the CFL does not light, turn on the CFL again.

) CF LZA#ERTHEMEICHWNT

(1) CFTLYy—7nAdzxy ZEHIZE, 1000VEL EOEEEBEMITvE,
FREEMT 5 L MEORRER L 2D ETOT, MV IIEE FEW,

(2) CFL7 =7/, ERZEELEESERELRVE I ITEE FIW,

(3) CF L%, (R Tl LizEe, #imoGmiix L THLIEIRY T,

(4) (KRR CRSFHETIC RE 5h”L6%ﬂ SAT ETITRERIB 0005 Z LA 0 £,

8) For models which use touch panels:
(1) Do not stack up modules since they can be damaged by components on
neighboring modules.

(2) Do not place heavy objects on top of the product. This could cause glass breakage.
BY & TR A AR T

(1) ‘I}hf&?ﬂ LW TRFEW, =y P TRINAESITD 0 F+,

(2) RiZEEMEENRWT RS0,

9) For models which use COG,TCP,or COF:

(1) The mechanical strength of the product is low since the IC chip faces out unprotected
from the rear. Be sure to protect the rear of the IC chip from external forces.

(2) Given the fact that the rear of the |C chip is left exposed, in order to protect the unit
from electrical damage, avoid installation configurations in which the rear of the IC
chip runs the risk of making any electrical contact.

3) COG, TCP, COFZMHT LMz T
ﬂ)IG%yT%EﬁﬂwiiEMLfL 72y, FERDYTHAE M Ao TuvE,
Heake L B LT 1C%;T:ﬁtﬁ]::ﬂﬁhﬂj}ﬁﬁhuz}'}afﬁt*J:i‘= FoaiEE LT RS,
w)lt%gxﬁmmémiiﬁmL*Uéﬁ ARAMEIERS I LT 1 CF w7 Emls
BRI EER R AT A L A A EEREITRE T TR E LV, i, RiC X ARENEL
PHIRL, ERBVRHEAZMERT D80, Y B/ nEEIE S L T &0,
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10) Models which use flexible cable, heat seal, or TCP:
(1) In order to maintain reliability, do not touch or hold by the connector area.
(2) Avoid any bending, pulling, or other excessive force, which can result in broken connections.
10y 7L, E—Fi—r, TCPAERTABEIZ DT
(1) 15RO &, ERRAIEIR2W T,
(2) Wi O WIREME B 2 A, RN 0 dhi P2, Gl N ZodEuv &N T XL,

11) In case of buffer material such as cushion / gasket is assembled into LCD module,

It may have an adverse effect on connecting paris ( LCD panel-TCP / HEAT SEAL/FPC /
etc., PCB-TCP / HEAT SEAL / FPC etc., TCP-HEAT SEAL, TCP-FPC, HEAT SEAL-FPC,
etc.,) depending on its materials.

Please check and evaluate these materials carefully before use.

1) BTy a—nilZ v a A MHBREFESTLHS, 7 v i a2 MEOMEIZILY | {5
T a— e EgEE (LCDASHRZALETCP E—Ro— " FPC%, PCB&ETCP
SEe—ho— S FPCS, TCP/ E—R—ib, F PCEOHEOE RS (DB
e RATUAHEMED S o 0 00T, HRTIC o 7ei b A LT &y,

12) In case of acrylic plate is attached to front side of LCD panel, cloudiness ( very small
cracks ) can occur on acrylic plate, being influenced by some components generated
from polarizer film.

Please check and evaluate those acrylic materials carefully before use.

12) A/ NAAOHIANST 7 UARERETLES, 77V LOMEIZLD, RUER 53T
TOWRGOEETT 7 VANIOE (Ml s 7y 7)) BEETLMEERHD ETOT,
FRNZ A2 et 2 85 L TR 3w,

13) Flickering due to optical interference may occur by combination of a) LCD driving frame
frequency decided by either internal oscillator in driver IC or external clock input by
the customer and b) lighting frequency of either backlight or other light sources.
Please evaluate enough at the environment of actual use, and decide the driving
condition that does not cause flickering.

13) FIA4/3T CHRMBIRERE & 2D VITABA T 7 v v 712 - THOE S il s BEED
T U —LBEREOEIZ LT, RNy 7 T4 N, OO T B E G S
AR I E O FER AT LA T ) o =BT AR S D E T,
EHEHRE B Do faire, 70 v b—mFEL L DWEFRICTIWEHTE N,

14) Please be advised that do not apply Direct Current (DC) voltage to the LCD.
If DC voltage is applied to the LCD, then it may cause poor display quality.

14) ifimmfEma JH kB (DC) BEINEha0 L 3 OBV ET,
HINENHE, KRTEAROEHERO £,
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15.Warranty ({RIEE&EH)

This product has been manufactured to your company’s specifications as a part for use in
your company’s general electronic products. It is guaranteed to perform according to delivery
specifications. For any other use apart from general electronic equipment, we cannot take
responsibility if the product is used in medical devices, nuclear power control equipment,
aerospace equipment, fire and security systems, or any other applications in which there is

a direct risk to human life and where extremely high levels of reliability are required.

If the product is to be used in any of the above applications, we will need to enter into a
separate product liability agreement.

Mk, kb —AERUE RS R H OEM 2 L, HRERE DR osic O E TGS Xh/s
HLOTHN A AR RAE S BT S 0T, T, BER R AS —AE TREER DL
HoEEANMIEL S ERM, 1T OREES, METHEELE, PRI EESOmDTE
WEHME AR RIS RRICER SR LS5S, Sl L TiE—UoaExAunEdi,

ﬁ A RIBICER ESNSEE, REEMETIZMT A8 4, Bl@aH L TEC X 9 B8R
L Fif F49-,

1) We cannot accept responsibility for any defect, which may arise from additional
manufacturing of the product (including disassembly and reassembly), after product delivery.

1} WIARIZITONZIBINT (rf - Bl o 51) CEBITLATREGIZ &£ L THE, £0
ﬁ.{I%ﬁinhﬁ.‘fU*

2) We cannot accept responsibility for any defect, which may arise after the application of
strong external force to the product.
2y AL ofz L LN BETAARGIIOZEL TR, £OFEEEAVELA,

3) We cannot accept responsibility for any defect, which may arise due to the application of static
electricity after the product has passed your company's acceptance inspection procedures.

3y FlRAEEFI TS L, KR ®, BESENEHMmER TERETHIAELSIZ X F
LTk, #oOETARULEH A

4) When the product is in CFL models, CFL service life and brightness will vary according to
the performance of the inverter used, leaks, etc. We cannot accept responsibility for product
performance, reliability, or defect, which may arise.

1) CFLEHEHTLEMI- BT, CF LO&EMLHE L, HH4Y50 A 3—%—DMEER
) — 7S Fa b L ET. SALETOMRE, EEMEUCRESICoaE LT, FOEMT
FOvER A,

5) We cannot accept responsibility for intellectual property of a third party, which may arise

through the application of our product to your assembly with exception to those issues
relating directly to the structure or method of manufacturing of our product.

By el WL A ERH L2 LI K ENT 2D TEAEHEOEBMEIZ bW T, sl ®L OIS
PRGEICEREEDL D O o2 F L TR, FOELEAOEY A,

6) Optrex will not be held responsible for any quality guarantee issue for defect products
judged as Optrex-origin in 2 (two) years from Optrex production or 1(one) year from
Optrex Group delivery which ever is shorter.

6) BEFLIDE R D EHPE SR B S O EERGEE C o0& F LT, Bl SR LD 24,
A L iEierbirte, OTERDFOIELRR 1 F0 26 000 E S TIEE £,
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FORTEC

ELEKTRONIK AG

Our company network supports you worldwide with offices in Germany, Austria, Switzerland, the UK and the

USA. For more information please contact:

Headquarters

Germany

FORTEC

FORTEC Elektronik AG

Lechwiesenstr. 9
86899 Landsberg am Lech

ELEEKTROMIK AG
Phone: +49 5191 91172-0
E-Mail: sales@fortecag.de
Internet: www.fortecag.de
Fortec Group Members
Austria FORTEC Elektronik AG
I Ottice Yienna
ELEKTRONIK AG Muschinggasse 12
I 1230 Wien
Phone: +43 1 8673492.0
E-Mail: office@fortec.at
Internet: www fortec.at
Germany Distec GmbH

United Kingdom

USA
=

WDISTEC

o FQRTELC GRIUP MEMBER

ALTRAC

AFORTEC GROLUP MEMBER

W TS NdLocy

A FORTED GROUP YEREER,

q APOLLO DISPLAY
TECHNOLOGIES

A FQRTEC SRDUF SEREER

Augsburger Str. 2b
82110 Germering

FPhone: +49 B9 B94363-0
E-Mail: infof@distec.de
Internet: www. distec.de
ALTRAC AG

Bahnhofstrate 3

5436 Wirenlos

Phone: +41 44 7446111
E-Mail: infod@altrac.ch
Internet: wiww. altrac.ch
Display Technology Ltd.

Osprey House, 1 Osprey Court
Hichingbrooke Business Park
Huntingdon, Cambridgeshire, FEZ29 6FN

Phone: +44 1480 411600
E-Mail: info{@displaytechnology.co.uk
Internet: www. displaytechnology.co.uk

Apollo Display Technologies, Corp.

87 Raynor Avenue,
Unit 1Ronkonkoma,

NY 11779
Fhaone: +1 631 5804360
E-Mail: infof@apollodisplays.com

Internet: www.apollodisplays.com



