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1.Application G#EH)

This specification applies to TFT-LCD module (T-55619GD065J-LW-AAN).
A TREE L, A7 N Ly 7 AR EGET S TFTLCD £ 22— /L
(5% : T-55619GD065T-LW-AAN) [ZH AT 5,

2.General Specifications (— ;%)

Resolution

(8 5= 20

Dot pitch

(F> FEYF)
Pixel arrangement
(EES )

Color depth

(240

Active Viewing Area
(B 2N LT i )
Outline dimensions *
FMEE)

Weight
(ERE)

LCD type
(LCD % A1 )

Viewing angle
(HiA)

Surface Treatment
(FTALER)
Interface

(F—Z Rk )

Backlight
(FREA{LAR)

Lead free
@7V —)

: 640 x 3 [R.G.B] (W) x 480 (H) dots
:0.069 x 3 [R.G.B] (W) x 0.207 (V) mm
: RGB-Stripe

: 262,144 colors

:132.5 (W) x 99.4 (H) mm

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

* Excluding backlight cables.(/Sv 7 54 Nr— 7V EEE7210)

: 230g max.

:ATS-22174

TFT / Normally white-mode / Transmissive
(TFT/ / —= U —HKUA b FEiEi)
:6:00

: AG Coating

: LVDS (Low Voltage Differential Signaling)
(IMRIEAEBNE 55

: LED Backlight / White
(LED Ny 7 54~/ Hf)

: Our product corresponds to lead free.
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.

AT, $h7 ) =S L TR Y $£97,

LD T ) —DEFRITLU T O@EY T,
() WREY2—VIEA LTS TEHE)

(2) MEEY 2—/VIHERALTWS TR GhFE0) |
BL, BEFHEABICEENLTOLMINSESE LET,
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RoHS regulation
(RoHS H7E)

requirement of ROHS regulation.

Our company is doing the best efforts to obtain
the equivalent certificate from our suppliers.

: To our best knowledge, this product satisfies material

S DERAT AR Y 12UV T, AL RoHS HLED

FHEBEHZRZ L TND LB L TR £,
L& UTHEL #M A =0 =52k L TR O RS
KD DX KRROE S 24T> TR 7,

3.0perating Conditions (B L4)

Item Conditions Temperature Range Remark
CER) (1) (5. BE HEH) (fw5)
Operating Temperature Range PNL Surface N
o N -20~70°C Note1 (1)
(BRI L) (eI 3))
Storage Temperature Range PNL Surface
e . -20~70°C

(PRAFIEL L HE ) (7N AIVE )

Note1: Operating temperature range defines the operation only and the contrast, response time
and other display optical characteristics are set at Ta=+25°C.
F 1 EERERFT, BEOALZRIETHRETHY, 2 NI A M ISEHEE, FOMmD
FRENT, JEPEREIT Ta=+25°CIC CHIE L £7,
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4 Dimensional Qutline (#A&8HX)
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5.Block Diagram (A v 4% H)

RA+/-, [ ] ]
RB+/-, Driver(source)
RC+-, _ 5
RCLK+- o < =
2 o I
8 g h{ Dy 2
> B &8 * Py by
Al (j) )
zZ &) = —_ =
O S| g ©
N - = S
el e >
3 )
= — 2 TFT-LCD
Power 5 5
l——_——Du_ G480
Power
Supply
Circuit BACKLIGHT CN3
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6.1/0 Terminal (1 ~OiFF)

6.1.CN1 Pin Assignment (CN1 ¥ ¥ %)

INTERFACE SIGNAL (1 > #Z —7 = — A{§ %)
Used connector({# il = % 2 %): DF14A-20P-1.25H(56) (HIROSE)
Corresponding connector(iE 5 = & 77 #): DF14-20S-1.25C (HIROSE)

No. |Symbol(;E5) Functional Description (# #& &t B
1 VCC Power Supply (i) (DC 3.3V)
2 VCC Power Supply (£J&) (DC 3.3V)
3 GND Power Supply (EiR) (0V, GND)
4 GND Power Supply (i) (OV, GND)
5 RA- LVDS Data Input RO, R1, R2, R3, R4, R5, GO
6 RA+ LVDS Data Input RO, R1, R2, R3, R4, R5, GO
7 GND Power Supply (i) (OV, 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 (i) (0V, GND)
11 RC- LVDS 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 (i) (0V, GND)
14 RCLK- LVDS Clock Input
15 RCLK+ LVDS Clock Input
16 GND Power Supply (&) (0V, GND)
17 NC Non Connection R4 FH¥m+)
18 NC Non Connection (R 1)
19 TEST TDis pin jhould be open. Teft signal outpuE for only internal test use.
(T A MEEHNF (AT LMUTH—F I L TFEWY)
20 REV Re\ﬁarse scans >controJ. F= Normal, I-\|‘= Reverse
(R Mz, L=l EE, H=WEE)

Note(i¥): The shielding case is connected with GND (7 L — A (X GND I8 ST ET, )
6.2.CN 3 Pin Assignment (CN3 #xF4)

Used connector({fi f == = 27 #): SHLP-06V-S-B (JST)
Corresponding connector(ii#i & = % 7 #): SM06-SHLS-TF (LF)(SN)(JST)

No. Symbol(FZ 5°) Functional Description (# #E & )

—_

ANODE-1(RED) LED Anode Terminal (LED 7/ — Fiin¥)

ANODE-2(RED) LED Anode Terminal (LED 7/ — Fil+)
NC Non Connection (1 H#im+)
NC Non Connection (GR{F A #51)

CATHODE-1(BLACK) | LED Cathode Terminal (LED &/ — i)

D]V DN

CATHODE-2(BLACK) | LED Cathode Terminal (LED U~/ — Fui£)
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6.3.ISP data mapping

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

RCLK+- ff

e

. \
T G G 53 3 € € 5 G0 0.
T G €9 E3 €3 £3 €3 £ E0 a0,
S =5 € €3 €3 €5 ED ED a.
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7.Electrical Specifications (BRI HE)

7.1.Absolute Maximum Ratings ((&xi& K EH)
Ta=-20~70°C, GND=0V

Parameter (“EH) Symbol (i2 %) | Conditions (&) Min. Max. |Units (Hifir)
Supply Voltage for LCD VCC - 0 4.0 \Y
Logic Input Voltage VI - -0.3 4.0 V

7.2.DC Characteristics (D C4514%)

Ta=-20~70°C, GND=0V

Parameter Symbol Conditions Min. Typ. Max. | Units
(HH) G (ZR1F) (FAL)
Power Supply Voltages for LCD

for 3.3V system

GavaEsny | o0 | 33 | ¥ |V

(LCDEIEEE) vce

Power Supply Currents for LCD for 3.3V system

I -
(LCD IR EEHT) ICC (3. 3V ERES) 310 465 mA
CMOS/TTL Input Voltage High | VCC=MAX VIH 2.0 - VCC \Y
(CMOS/TTLAJIREIE) | Low | vec=MIN VIL 0 - 08 | V
CMOS/TTL Output Voltage | High | VCC=MAX VIH 24 - - \%
(CMOS/TTLHIRIE) - | Low | vec=MIN VIL - - 04 | V
T-55619GD065J-LW-AAN OPTREX CORPORATION Page 9/31
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7.3.Interface Timing

7.3.1.LVDS transmitter input signal

Parameter Symbol Min. Typ. Max. Units
(2 R) (FLH) (HEANT)
Frequency (J&#%%) fork 20 25 30 MHz
Period (J&#7) toik 33.3 40 50 ns
Low Width
DCLK (/\O/VX rhE (LOW)) tweL 10 - - ns
High Width
(3L 2 (High)) twor 0 - ” ns
Set up time t 5 . _ ns
DATA (B> b7 > 7)) 0s
(R,G,B,DENA,
HD, VD) Hold time i 5 B B 0
(547 I ) oH
Horizontal Active Time
O T ) tha 640 640 640 tok
Horizontal Front Porch t 0 {
ORF7 B> MR—F) e N N e
Horizontal Back Porch t 7 t
OIS 2 A= F) e B B o
DENA
Vertical Active Time
(T 7 I ) tva 480 480 480 tH
Vertical Front Porch ¢ 1 20 t
@EHE7 v M R—F) vEP - :
Vertical Back Porch
(&S 7 F—F) tee 8 201 - t
Frequency (B %) fy 27 31.5 38 kHz
HD Period (J&#) tH 26.3 31.7 37.0 us
Low Width ; 5 ¢
(/3V A1 (Low)) WHL - - oK
Frequency (&%) fv 55 60 70 Hz
VD Period (J&#]) ty 14.3 16.7 18.2 ms
Low Width ¢ 3 ¢
(7S IL AT (Low) WL - - H
T-55619GD065J-LW-AAN OPTREX CORPORATION Page 10/31
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[Note](1F)
1) DATA is latched at fall edge of DCLK in this timing specification.
(DATA [ DCLK OS2 H F3 Y = VTRV IABRET, )
2) Polarities of HD and VD are negative in this specification.
(HD & VD (XA Y, )
3) DENA (Data Enable) should always be positive polarity as shown in the timing specification.
(DENA (5F—% A %—7 ) [TFICEmETT, )
4) DCLK should appear during all invalid period, and HD should appear during invalid period of
frame cycle.
(DCLK T2 7 7 v 7 FIC b AR LE T, F/o, HDIZ\E T 7 > 7 MiIC b ARLE T, )
5) Accepted only 640 data and 480 lines.
(640 K I, 480 71 53 DT — X DHFNETT, )
6) REV should be stable during operation.
(REV [ZEMEPIZAEH LRWNWTTESWY, )
7) LVDS timing follows the timing specifications of LVDS receiver IC:THC63LVDF84B(Thine).
(LVDS D Z A 3 v 7220 Ti&, LVDS D L ¥ —/3—IC : THC63LVDF84B(Thine) D=2
PO TFEN, )

7.4.Timing Chart (24 225 Fv— )

a. Pixel Timing Chart (&° 27 A% A X 7 Fv— 1)

feLk
twen twel
" -
DCLK / \ )Z 0- Voo
0.3Vcc
tos toy
. o L=
DATA(R,G,B), Y 0-"Ve
DENA, HD, VD A\ 0.3V

b. Horizontal Timing Chart (/K4 A > 7 F v — )

First Data
DATA Invalid Data 1 2 3 639 Y640 Invalid Data
(R,GB)
\Last Data
thep thee tha
p— N
DENA W I
ty=1/fn4
b
HD
A\
pY
T-55619GD065J-LW-AAN OPTREX CORPORATION Page 11/31

OPTREX Confidential



c. Vertical Timing Chart (EEX A I 7 F¥— 1)

o LIl L]
e @@@C (X Y)Y e

tvrp twep

e [ ARMTURA

tv=1/fv

v

VD

Al

W

7.5.Pixel Alignment (E&EE5)

]
5 E
B[R/G|B[RGIB
RlG 8|R|G|B[R/G/B[R[d\
B/RIG B/R|G/B|R|G|B|R/G B
{6/ Blr/G/B|R/G B|R|G|B|R/GB]}
<E§""'WQBRGBRGBRGBRGB}
B|R|G|B|R|GB|RIGBR|G/H
r|6B[R/G/B[R/GIB/RlY”
§| E _ SBRGBRIGF
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7.6.Color Data Assignment (A5 —FT—4HRER)

2) Data 1:High, 0: Low

1) Definition of gray scale (F&#H %
Color (n) --- n indicates gray scale level.
Higher n means brighter level.

(niEpEF L~ zmLET, )

R DATA G DATA B DATA
COLOR INPUT MSB LSB [ MsB LSB |MSB LSB
DATA RE:R4:R3{R2: R1:{RO|G5:G4:G3{G2:G1:G0|B5: B4:B3;B2:B1:B0
BLACK 0:0:0:0:0:0|0:0:0:0:0:0(0:0:0:0:0:0
RED (63) 1i1i1i1i1i{1|(0:0i0i0;0:0|0i0i0:0{0:0
GREEN®3)|0:0:0:0:0:0(1:1:1:1:1:1]0:0:0:0:0:0
BASIC |BLUE (63) 0:0:0i0:0:0|0:0:0:0i0:0(1:1:1:1i1:1
COLOR |CYAN 0:0:0:i0:0:0 (111111 (1:1:1:1:1:1
MAGENTA 1i1i1i1i1:1[{0:i0:0:i0:0:0(|1i1i1:1:i1¢11
YELLOW 1i1:1i1:i1:1(1:1:i1:1:1:1|0:0:0:0:0:0
WHITE 1i1i1i1tit1ti1(1i1i1i1i1:1(1i1:1+10141
RED (0) o:0:0i0:0:0|0{0:0:0:i0:0(|0:0:i0:0:i0:0
RED (1) 0:0:0:0:0:1)]0:0:0:0:0:0(0:0:0:0:0:0
RED (2) o0:0:0i0:1:0|0:0:0:0:i0:0(|0:0:0:0:0:0
RED
RED (62) 1¢{1:1:{1:1:0(0:0:0:0:0:0|0:0:0:0:0:0
RED (63) 1i{1:i1i1i{1:1[(0:0:0:0{0:0|0:i0:0:0:0:0
GREEN@) (0:i0:0:0:i0:0(0:0:0:0:0:0|0:0:0:0:0:0
GREEN(1) |0:0:0:0:0:0(0:0:0;0:0:1|0:0:0:0:0:0
GREEN(@2) (0i0{0;0{i0;0f0O:0;0;0:1:0|0i0:0:i0:0:0
GREEN
GREEN®G2)|0:i0:0:0:0:0(1:1:1{1:1:0]0:0:0:0:0:0
GREEN®3)|0:i0:0:0:0:0(1:1i1i{1:1:1]0:0:0:i0:0:0
BLUE (0) o:0:0i0:0:0|0{0:0:0i0:0(|0:0:i0:0i0:0
BLUE (1) 0:0:0:0:0:0|0:0:0:0:0:0(0:0:0:0:0:1
BLUE (2) o:0:0i0:0:0|0:0:0:0i0:0|0:0:i0:0i{1:0
BLUE
BLUE (62) 1:i1:i1:i1:1:0
BLUE (63) 1:1:1:1:1:1
[Note] (&)

(F0EVNIZE VAN LA ESHRLET, )
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Normal scan(i## A ¥ v /) REV = “L”

7.7.Inverted Scan Capability (R &+ > RERHEHE)

This module has the capability of inverting scan direction by signaling from controller.
Note: Scan direction cannot be changed during operation.

(ZDEFEY2—NZE, 2 =9 nhbEFICLVEEFMEEICTH I ENTEET, )
(E: AF X HEOBEFTOLERITTE A, )
The following figure shows the relation between the display position and the scan direction.
CLTFTORIZ, HRAMEAF Y HFRIOBEKRERLET, )

D( 1, 1) D( 2, 1) D( X, 1) D639, 1) | D®40, 1)
D( 1, 2) D( 2, 2) - D( X, 2) - D(639, 2) D(640, 2)
I i + + + I I
D(1,Y) D(2,) - D( X, Y) - D(639, Y) D(640, Y)
I i + + + I I
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(/X#x 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( 1,479)
I i + + + I I
D640, Y) | D39, Y) D( X, Y) D(2Y) | D(1,Y
| i + + + I I
D640, 2) | D@39, 2) D( X, 2) D( 2, 2) D( 1, 2)
D640, 1) | D®39, 1) D( X, 1) D( 2, 1) D( 1, 1)

Normal scan GEH A% ¥ )

DA,) ———— D(640,1)
D(1,480) <~ D(640,480)

ﬂ

Reverse scan (A% + 1)

The following drawing shows the relationship between the viewing direction and the scan direction.
WOXIE, ARdFmeEEFMOBEGRERLET, )

D D(1,480) <~ D(640,480)

T-55619GD065J-LW-AAN
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7.8.Lighting Specifications (FBBA{L#E)

7.8.1.Absolute Maximum Ratings (#&xt & KE)

Ta=25°C
Parameter(¥8 H) Symbol(i€5-) | Conditions(544) Min. Typ. Max. |Units(EA7)
Forward Current (IEEE) IF Note 2 - - 150 mA
AllowableReverseCurrent IR - - - 85 mA
(5 R )
LED Power Dissipation Po - - - 540 mwW
(FFAHER)

Note 1 : Tiis value is for each 1 line. (1%ld7=0 OfEzERLET, )
Note 2 : Refer to the foward current derating curve. (7« L'—7 (> 7 1 —7 % FRIZRT, )

[Foword Current Derating Curve (ERERBIFME) ]
IF (mA)

150

0 25 70 Ta(°C)

[LED Circuit (LED EIE&) ]

N AF A A X N K
1. ANODE-1 175 5 7 811
WF A AF A A
2 4 B 8 1012

2 . ANCDE-2 o—
3. NC o T
4 . NC o

5. CATHODE-1 o—a
6, CATHODE-2 < l

7.8.2.0perating Characteristics (EI{EE#%)

Ta=25°C

Parameter(*8 B) Symbol(325-) | Conditions(544) Min. Typ. Max. |Units(B{iL)
Forward Voltage (IEET) VF IF =80mA / line - 16.0 18.0 \Y
LED Lifetime (Fh) Note1 50000 - - Hr

Note1: The “Lifetime” is defined as: a decline of brightness to 50% of initial brightness (5000d/m2)
under continual Ta=25°C.
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8.0ptical Specifications (4

8.1.Optical Characteristic (Jt4%%)

ltem Symbol|Conditions(4:/5)| Standard Value(GRk i) | Unit | Method of | gerarg
- e Measure "
(HE) GZ) | 6 | ¢ | C | Min. | Typ. | Max. | (BD) | gapsysy| (H5)
(1)Brightness () B 0° | 0° - 750 cd/m? Note1
Optimum (Fig.1)
e Viewing Angle 1g.
(2)Contrast(z/}74h) CR i 150 300 - -
TOIE
Rx 0° | 0° 0.52 0.55 0.58 -
Red
Ry 0° | 0° 0.32 0.35 0.38 -
Gx 0° | O° 0.34 0.37 0.40 -
(3)Color Green
Gy 0° | 0° 0.53 0.56 0.59 -
Coordinates
Bx 0° | 0° 0.12 0.15 0.18 -
() Blue
By 0° | 0° 0.11 0.14 0.17 -
Wx 0° | 0° 0.28 0.32 0.36 -
White
Wy 0° | 0O° 0.31 0.35 0.39 -
(4)Brightness Uniformity - 0° | 0° 0.7 - - - )
(HEE 1 5) Fig-2)
(5)Vertical Up | 6y | - |0°[=10] - 30 - |Degree
Viewing Angle
(T L5 4 Down| 6p - 0° | >10 - 60 - Degree Fod)
: ig.
(6)Horizontal Left | & | 00| - [>10] - 55 - |Degree
Viewing Angle
OKTAREF#8) Right OR 0° - 1210 - 55 - Degree
(7)Response Rise Tr 0° | 0° - 15 - ms (Fig.4)
ig.
Time(it & ) |Decay| td 0° | 0° - 16 . ms
(8)Haze(~-1 R) H R 9 . %
Note1:Under the condition of IF=60mA/chip, Ta=25°C
€ Conditions for Measuring :D
<> Environment: Dark room with no light or o] B
close to no light.
<& Temperature: 25+5°C
<> Humidity: 40~70%RH
& HERMFITTROMBY
O PIEERE  BEF/LITFNICEL 28K
Q{EUE@E@ 125+5C a B
O B - 40~70%RH
4 Optimal viewing angle (The angle with best contrast) 6 O'clock
& LMK (22 b TR BB L AR5 ) cloe
T-55619GD065J-LW-AAN OPTREX CORPORATION Page 16/31
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€ Method of Brightness Measurement CHEEEIEH) (Fig.1)
(1) Measuring Device (H|E3EE)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (HI7E &)

Center of Display 0=0°, $=0°

On condition ©6: A vertical angle from measuring direction to perpendicular.

¢ : A horizontal angle from measuring direction to perpendicular.

EEPRE 6=0° | $=0°

UL 0 IERRTRS 2 B A T O TEE T W O A

b o ERRIKT D B A T O KSR R O A
(3) Method of Measuring GHIEJ5i%)
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.
MENRKRERDESELE (BFRR) ML, HEB (cdd/m?) ZHET D,
HE RS BM—5 L o AR & 9 SR VREE T 500mm & L THIET 5,

N 7T A B EAT 30 43 PA ERGBERIZHITET 5,

Center  (Pixel)

// (X, Y)=(120,160)

LCD Module =T
e Y 2 —b

Distance: 500mm

B

TOPCON BM-5

T-55619GD065J-LW-AAN OPTREX CORPORATION Page 17/31

OPTREX Confidential



€ Method of Contrast Measurement (=t b5 2 MHIEW) (Fig.1)
(1) Measuring Device (HIEZEE)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (&5
Center of display: same as Method of Brightness Measurement
TER T RS BRI A L & [V
(3) Method of Measuring (HIE /5 %)
+ Set LCD module to 6=0°, ¢=0°.
HRRTREY2—V20=0" | $¢=0" 2ty +T%, )
+ Change signal voltage to measure maximum brightness Y1 and minimum brightness Y2.
(EEEEALZ LS, BAEE YL, R/VEE Y2 2 ET 5, )
* Contrast is derived from CR=Y1/Y2.
(CR=Y1/Y2 %22 T ANET D, )

& Definition of Brightness Uniformity (£ Te 5 DEZ) (Fig.2)
Definition is calculated from the 5 points (S0-S4) on the diagram below.
TRUZRT R (S0O~S4) DREESR T, FREOFHERICTERT D,

S0~S4 MIN  (F/IMiE)

Standard value of Brightness Uniformity[%] = X100
(BEEETe & D BIFEAE) S0~S4 MAX (JKfHE)
(20mm) (20mm)
— —
} (20mm)
—+ S1 S4 G4
SO

e

Active Area
—— S2 S3 41—
} (20mm)
Fig. 2
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€ Method of Viewing Angle Measurement GRIFAMIELE) (Fig.3)

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

(2) Measuring Point GHI7E )
Center of display: Same as Method of Brightness Measurement
BT A R RS BRI R . & (R

(3) Angle of Measuring GHIE# )
6 : An angle vertical to perpendicular line from the viewing direction.
0 IERRT 9 2 1644 T O T EL 5 R D £
¢ : An angle horizontal to perpendicular from the viewing direction.

O ERITRSS 2 148 1 D /K S 18 O £4 i

(4) Method of Measuring (HIE 5 {%)

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 angle+6 for up and down direction of vertical viewing angle 6.
AfiZAT =D ¢=0° IZEHELTBM—72R 2 b7 A M0 &5+ 0 AEEFHARD
EARTEOKRFALE A ¢ . FEAT =D ¢=90" [ZEELTBM—72=2 7 A K10
ElBHE 0 A[EEATAIRY E T AROEEREA 6 & UCRET D,

Temperature Chamber (fE i)

Rotation Table (8,9) (Hi#z27—)
TOPCON BM-5
_| m LCD
)
Computer Control Unit &
Ay a—H— Waveform Generator
ay ba—7, EBRERS
Fig. 3
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€ Measuring Response Time (GZ R OHIE)  (Fig.4)
(1) Measuring Device (JITEZEE)
TOPCON BM-5 , Measuring Field: 1°
Tektronix Digital Oscilloscope
T a=m 2 F OV Ao —T
(2) Measuring Point (I )
Center of display, same as Method of Brightness Measurement
(6] 7 YOS RS L & R
(3) Method of Measuring GHITEJ5%)
Set LCD panel to 6=0°, and ¢=0°.
WRBRARNVE =0 | $=0" 2ty FT 2,
* Input white—black—white to display by switching signal voltage.
HoBR-BERTT DL ICRREZEELZYY ZA THINT S,
If the luminance is 0% and 100% immediately before the change of signal voltage,
then zr 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.
BEEBEY Y FEABEAIOBEZ ZIEI 0%, 100% 35, REEELH EDE,
FEZLIEEIN 90% 00 5 10% 1AL T 2 DIz bk E w & L, RoREELhH B2
DR, TN 10%02 5 0% TELT HKEMZ d &35,

White Black White

100%

90%
Brightness
10%
0%
T e s B
Fig. 4
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9.Test (BRER)

No abnormal function and appearance are found after the following tests.
TREORBRAZ M Lo, RREKOCEEIZEER RN &,

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.
St BITIREDENRY | IRE 2015C, E 65+15%, HEEEIRIETIT Y,

No. Parameter(*2 H) Conditions (FRERNZ) Notes(iE3T0)
1 | High Temperature Operating | 70°C+2°C, 96hrs (operation state) (i)
(EiRENERAER)
2 | Low Temperature Operating | —20°C+2°C, 96hrs (operation state) (3#7E) 1
(IR ENERAER)
3 | High Temperature Storage 70°C+2°C, 96hrs 2
(iR PR A7 R)
4 | Low Temperature Storage -20°C+2°C, 96hrs 1,2
(IR PR A7 7R)
Damp Proof Test (TifiZ#5k) | 40°C+2°C, 90~95%RH, 96hrs 1,2
Vibration Test Frequency:10-57Hz/Vibration width(one side):0.75mm 3
(IRENER) :58-500Hz/Gravity:9.8m/s’
Sweep time:11minutes
Test period:3hrs for each direction of X,Y,Z
RENE IR 0 10~57Hz, A IRIE : 0.075mm
: 58-500Hz, NNEE : 9.8m/s®
FHOIRER - 11 4R
ARBRINEIH] 3 W], X.Y.Z 457517 1 IFfH]
7 | Shock Shock level:490m/s’
() 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
TR © 490m/s
ER¥H, t=11ms
E% :1[E1 50, £X 1Y, 2% 50
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the concrete surface in packing state.

(EBLDOHRTIRBIZ T 60cm D S 525 TR O FEET

27 U— MNR~ET)

Dropping method corner dropping(B 5% T)

| F A corner : once(1 [&])
E g D Edge dropping(#5%& T)
; 5 /!‘\ S © B,C,D edge : once(1 [E])
Face dropping(E5& T)
iGOcm E,F,G face : once(1 [E])
Concrete Surface(a >4 V) — FEK)

No. Parameter(*5 H) Conditions (FRERNZ) Notes(iE3D)
9 | Shock Test To be measured after dropping from 60cm high on

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.

ba
*2
3

MEELRNWT &,

B, BIRFILIC 4 BRI Lk, HIET S,
BREOTE Y 2 — VRIS

T-55619GD065J-LW-AAN
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10.Appearance Standards (S} & 1&)

10.1.Inspection conditions (SAERBRESH)

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.
T OEERE30ecm L ETHRBRIZ LV RELEIT O,

TV E BT SR, B UCHIR AL 457 RN LT 5,

10.2.Definition of applicable Zones (Y ZILOERY — V> DEE)

AZone

- Bezel Frame

1N, —Jv*"'

B Zone

CZore

A Zone : Active display area

C Zone : Rest parts

AV —r: Fy M

CY =y FOMOESy

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

A Zone + B Zone = Validity viewing area

BY — : Ky bERVE —ERZEEE NS

AY = +B Y — o =H

T-55619GD065J-LW-AAN
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10.3.Standards (3R#&)

No.

Parameter (*EH)

Criteria CHIEH%E)

Polarizer Scratches

(AR D 2 R) Zone( 1) Acceptable Number(7F & E%%)

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( &), Y : Width(lg)  *: Disregard (&)
2 DENT

(AR D X) Zone( 1) Acceptable Number(FFZ1E %)

Dimension (X & X) (mm) A B C

0.30<D<0.50 4 *

0.50<D 0 *

Average Diameter(D) = (long+short)/2

PHJEED) = (RE+HEE) /2

*: Disregard({E1H)

3 BLACK and WHITE

SPOT BUBBLE Zone(f& 1) Acceptable Number(ZFZ B %%)
(MR D By Dimension (k& X) (mm) A B C
38) 0.30<D<0.50 5 *
0.50<D 0 *
4 LINT
(R HETR D Bi4) Zone( ) Acceptable Number(7F & H%%)
X(mm) Y(mm) A B c
L<3.0 W<0.15 4 *
L>3.0 W<0.15 0 *
i W > 015 According to BLACK SPOT .
(BWEYDOLDIZLD)
X : Length( &), Y : Width(lig)  *: Disregard (ZE%7)
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Parameter (*EH)

Criteria CHIEH1E)

(a) Bright Dot (fs%)
(b) Dark Dot (F £%)

Zone(fiE1)

Acceptable Number(7F & H%%)

TOTAL (&Eh)

Dimension (K& X) (mm) A B C
Bright Dot (f# £%) 7(G<3) *
Dark Dot (f5 %) 7 *

10

TWO Adjacent Dot
(2 e R )

Zone(FEHE) Acceptable Number(7F 2 E%%)

Dimension (KX & X) (mm) A B C
Bright Dot (i ) 3 PAIRS *
Dark Dot (¥ ) 3 PAIRS *

Three or More
Adjacent Dot
( 3 e K ER)

NOT ALLOWED (72 & Z

o)

T-55619GD065J-LW-AAN

Distance between
the dot defects Zone(fEIR) Acceptable Number(FF 2 {E40)
(AR B FEE) Dimension (X & X) (mm) A B C
Bright Dot (f ) 5mm *
Dark Dot () 5mm *
Line Defect NOTALLOWED (Zr& Z &, )
(BRZK i)
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Note 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.
Note 3: Definition of adjacent
HE1 R RO ES -
BERIRIFIZS%ND 7 4 V2 —ZBLTHAZ D H D,
2 BFER D EFE
AR (63) , G (63) . B (63) RAKIZ, FHEI VW EFERTELHH D,
3 B ES

1 pair(1 ~<7)
BIGIRIB|GIR/B|GIR Defective Dot BIG R
(RMAER)
B/ G/R|B RIB|G|R _ B G|R
Adjacent Dots
D(Bﬁ#&@?&) I
B GIRIB|G|R|B|G|R B G|R

The defects that are not defined above and considered to be problem shall be reviewed and
discussed by both parties.
Z DITFRHL DO 2 WFEIR CTRIENRAE LGS dh@mEo Bl E L, fif#id 5,
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11.Code System of Production Lot (&Eoy Fr&ES)

The production lot of module is specified as follows.
TV 2—ORER v FESIE RO X I IIKRET D,

I N I e I O B

L Factory Control Number(T.35% #13% =)(0~99)
Date of the week(BEIE H) (A~G)
Factory Number (3 T.35%& %) (0~9)

Factory Code( ¥ 7C %) (Alphabet)
Production Week (i) (1~5)
— Production Month (& H) (1~9, X, Y, 2)
—— Production Year (£i&4F) (Lower 2 digits / FEB4EEL T 2 #T)

12.Type Number (Sl ZR#K)

The type number of module is specified as follows.
ZOFEY 2 — VOB, RO X IIZRRT S,

355619AA

13.Applying Precautions GER t®DFE)

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

WA AREE IR D85, EITREHIA R UA ORI AE LT2GE . WE ik
WEHFTHZ LT D,
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14.Precautions Relating Product Handling (B S BRIEVNVEDEFE)

The Following precautions will guide you in handling our product correctly.
ARG ATE L ZHEATELS ZI2, ROFHICIEZ F IV,

1) Liquid crystal display devices
(1) The liquid crystal display panel used in the liquid 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 WERRFZEFIZONT
(1) MRFTEY 2= VIHEA L TOWLOREBERTRTIL. BT TATELRTHETDOT
FRUVEIAIE R 2 5 2 VTR S,
FNBEAE LGS E, BRTTILORY BNITIE 0 ZEE TSV,
(2) BERTFEFORIIA Y T THLRARIT, MEPWHETTE WD %, GE
DT RVE ST LTFEWN,

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. WWe 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) MERFREY 2 — VOO P NIDONT (FEXIR)

(1) AME, BREEIITISLTT—AZ LTEFEN, o, fEEREI T —DOEREY a v 75D
DER D D%, FEMLE~y N (9°—) ZBEDOLET,

(2) VEEERITCIRAEET T, ARG ELI S -2 O LE T,

(3) FERANEELETOT, MHEBTRORET 4V LTDo< D EFBLTFSIN,

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) WMWBFBREY 2 — NV EZBETRARE LR2TNER L R20EEIZ >N T
(1) &R, EROGIHTHRE LRNTTFI W,
<HERRRAE S0 > R - 15~25C, JJE : 60~T0%RH, F5FEDORARE Z L,
(2) BERBX, HD2WVERIMENEEL LRV E I L TTFE,
3) AN LRFBIIDMELZNL ST LTTF I,

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.
4) WEERTREY 2—MZE, BERERERERNSA->TEY ERADT, F—0HAIHA.
W ETIRERFE N OBR A ZHEHA T S0,
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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.

5) MEFTREY 2— VMER L, S (RIER) bR LTEEEE, DICARZWNE S
IZLTHREW,
RN TRRKR /2 CIfME LBAICE, BEBICATATHEWNRLTTFEND,

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.

6) AXNENE—EFERATHHEICRBN T, A X NVRVE— L FERE FRMAT LTt
KROEGEIL, BBEZRIELEH A, BEQREBALTEINLIGEIE. BIBRITHR T IV,

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.

7 CFLEFERTAIHEIZONT

(1) CFL —7NOaxy 2L, 1000V EL EOFmEENHIM S THNET,
AHABICEMT S L AMEOBRER L2V ETOT, MOPDNIZTER T I,

(2) CFLI—7NAN, ERCEMUEENBRELR2VESICIERET I,

(3) CF LT, (RIRCEfEMEH LIZIGE., FROFMIIKT L TELLHEL Y £7,

(4) (KRR OEANIRE STV DS, ST E TIRHRER2MD Z ENEY $9,

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.
8) X v FNFNEMEHT HHWIEHONT
(1) EREZZLRNTTFSVY, 2y P TREEZGOTLZENHY £T,
(2) LICEEVMZEPRNTTFI,

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 IC 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.

9) COG, TCP, COF#HEHTIHMEIONT

(D) ICTFy7EHuANZOFERHL TVDE, HRREMELS 2o TWET,
BBV LTI, I CFy 7EEICBWAAIDP MO L0k 5 +0EEREL TR EW,

Q) I CFy7HENFDEERHNLTNDH, EXKREN LS LTI CF vy 7EEIZ
EXRABENRAET D X 5 R REBETRT CFEY, F2, ki X 2REEL
Pilk U, BXEFHEZ R T D720, DB DRWEEEE L LTTF S0,
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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.
10) 7%, e—h¥—, TCPEHEATIHEEIZONT

(1) EIEMEROZ, BTz T TSN,

(2) WisRDFREMED B 2 2, HEERYT Y TR, BloRD FOMNAEIMAZRNTF SV,

11) In case of buffer material such as cushion / gasket is assembled into LCD module,
it may have an adverse effect on connecting parts ( 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.

1D BT 2—NCT v a U MEZEETLHE. 7y v a b MEOMEIZL Y i’
TV a—VEREER (LCD ARV ETCP,/ E—ho—L/ FPC%, PCB&LTCP
/b= =/ FPC%, TCP,/b— ¥ —/L/ F P CESDHEEDER) (CHEY
B RETAREMN S D T O T, FaNZHo72i iiaE LTTFEW,

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) WG/ SF NV ORTEZT 7 VR ERET 556, 727 VVOMEILL Y | Wtk bR4E
T O DOHETT 7 VAN EE (2T 7y 7)) BREETLRREMENRDH D T DT,
FHNC 50 il 2 5 L TR S W,

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) FT AT CHEFEIREI & 5 WIFAMBAT 7 vy 7108 & o TRIE ST iR BRE)
7L LEEBOB L > T, Ny 7 T4 b FOMOIIRO FATE D H ik
FCJEREL & DR TR TS LD 7Y v =D ET DR H D T 0T,
FEARFIZB T D+ e M Zz1TV>, 7 U v A —DRELRWEHFICTIEA TS,

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) MRRFTRRFICETEE (DC) BEHMSARWE S IEFERVE T,
FiinEn=5e, RRARORKEE 20 £7,
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15.Warranty (REF&#)

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.

WAt BT, RO — BB ARG O & LT, #iERE T RIS /HE S
HOTHY | WA AERERIERFICHERL S 5 b O TE, H—, BRI N —RE L
A DOEZNZED D ERERR. R OIS 2T e, PIRPILREE S oD T
VMEIMEZZER SN D BRI SN L%GE. ik d LTI UoEERZAVEE A,

i, D AR SN 556, MEMBETICET 2204, Bligkiss L CIES L 5 BEW,
HL EFET,

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

) MARIATONIEBINT (O - B A2 ET) BT RESIZ > ELTE, £0
BEEEANVERA,

2) We cannot accept responsibility for any defect, which may arise after the application of
strong external force to the product.
2) AN MbolzZ LIZEVBETLIRERICOEEL UL, FOEEZANVERA,

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.

3) MG REICTER L, Hif Sz, SERENHNESN TRET I RAEGIIHE F
LT, Z0EEZAVEEA,

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.

4) CFLAMATAHMEIZEB T, CFLOFMOME L, AT DA /3 —F— DR

V=2 % TR LET, REREBTOMER, BEELORESIZOTELTUL, ZOEME
EAVER 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.

5) MBI AR L Z LI X 0 RS 2 TEITAEHEO BB OWTE, AR o
RENEICEERD L bOLSMI DX E L TEL, FOHELEFAVERA,

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) BRAHIERT D LHE SR EE O BERIEHFEIC & £ LT, BRGER L0 24,
L <A, SUTE) T EHAR 1 EOE L L EWEIRE SETIHE 7,
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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

ELEKTRONIK AG

FORTEC Elektronik AG

Lechwiesenstr. 9
86899 Landsberg am Lech

Phone: +49 8191 91172-0
E-Mail: sales@fortecag.de
Internet: www.fortecag.de

Fortec Group Members

Austria

Germany

Switzerland
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FORTEC

ELEKTRONIK AG

WDISTEC

A FORTEC GROUP MEMBER

ALTRAC

A FORTEC GROUP MEMBER

@ FEESLocy

A FORTEC GROUP MEMBER

q APOLLO DISPLAY
TECHNOLOGIES

A FORTEC GROUP MEMBER

FORTEC Elektronik AG
Office Vienna
Nuschinggasse 12

1230 Wien

Phone: +43 1 8673492-0
E-Mail: office@fortec.at
Internet: www.fortec.at
Distec GmbH

Augsburger Str. 2b

82110 Germering

Phone: +49 89 894363-0
E-Mail: info@distec.de
Internet: www.distec.de
ALTRAC AG

Bahnhofstrale 3

5436 Wirenlos

Phone: +41 44 7446111
E-Mail: info@altrac.ch
Internet: www.altrac.ch

Display Technology Ltd.

Osprey House, 1 Osprey Court
Hichingbrooke Business Park
Huntingdon, Cambridgeshire, PE29 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
Phone: +1 631 5804360
E-Mail: info@apollodisplays.com

Internet: www.apollodisplays.com
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