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1.Application G#E D

This specification applies to TFT-LCD module (T-51750GD065J-LW-AON).
AALERE L, P RET 5 TFT-LCD &3 = — /b
(i T-51750GD065J-LW-AON)IZTE 9 5.,

2.General Specifications (—iE{E#R)

Resolution

(H 37 £

Dot pitch

(F> hE>F)
Pixel arrangement
(IF FERELFT)

Color depth

(20

Active Viewing Area
(B Zh . 27 i )

Outline dimensions *
MESTHER)

Weight
(E7)

LCD type

(LCD & 1 )
Viewing angle
(W)

Surface Treatment
GRTEALF)

Interface

(77— & #5120
Backlight
(RHfAR)

ROHS regulation
(RoHS HiLiE)

: 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

1 262,144 colors

- 132.5 (W) x 99.4 (H) mm

- 158.0 (W) x 120.36 (H) x 10.75 (D) mm
* Excluding backlight cables.(#S > 7 74 Nr—7 VA& F /20

:230g Max.

: TFT / Normally white-mode / Transmissive
(TFT,/ /7 —~ U —&R T A b FEiEHE)
:6:00

: AG Coating

: 18-bit RGB Interface (6-bit / color)

(I8 Y FRGBA »H—T7 =—A(6E > f))
: LED Backlight / White

(LED /S 27 F A4+ HE)

: To our best knowledge, this product satisfies material
requirement of RoHS regulation.
Our company is doing the best efforts to obtain
the equivalent certificate from our suppliers.

DL ORIT DR D 1TV T, AREELIT RolS HE D
EHPE AT LT D SRR LTI £,
Mk E LTk, A A — U — 22k U C RO REE %
KD DXL JRIRDEF S 24T > TR £7,
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3.0Operating Conditions GEEZ )

Item Conditions Temperature Range Remark
(HHR) €S (5L B i) id#)
Operating Temperature Range PNL Surface N
o . -20~70°C Note1 (1)
(BIEIR EE#PH) (73R IVFRH)
Storage Temperature Range PNL Surface
. " o -20~70°C
(PRTEIR B R (78 VSR H)

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

M BRI, EEOAARAET DIE TH D |

TR AL, YT MERRIE Ta=+25°CIlZ THIE L E 9,

2 MRS, NEEE, Fofo
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4 . Dimensional Qutline (5 #
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5.Block Diagram (O w4 &)

Timing signal
Display data

>

Power

Timing

Converter

CN1

|/F Connector

Power

Supply
Circuit

Driver(gate)

BACKLIGHT CN2
Driver(source)
> =
(&)
— N =24
"’l » l O l
G1
G2
TFT-LCD
G480
BACKLIGHT CN3
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6.1/0 Terminal

(1 7 O8fF)

6.1.CN1 Pin Assignment (CN1 i+ %)

INTERFACE SIGNAL (f > ¥ —7 = — A3 5)
Used connector(fi § = = 7 #): DF9B-31P-1V (HIROSE)

Corresponding connector(ii &

21k 7 2): DF9B-31S-1V (HIROSE)

No. |SymbolGE5) Functional Description (% ®E &u 8D
1 GND Power Supply (0V, GND) (ZEJ& (0V, GND))
2 DCLK Clock signal for sampling catch data signal (7 vz > 7 {55
3 HD Horizontal sync signal (ZKEREIIE 5
4 VD Vertical sync signal (Z&® [FHi{55)
5 GND Power Supply (0V, GND) (&R (0V, GND))
6 RO Red data signal(LSB) (ZFR7 — # {5 %)
7 R1 Red data signal (7 — % {5 5)
8 R2 Red data signal (F7 — 4 12
9 R3 Red data signal (F7 — 4 152
10 R4 Red data signal (Jx7 — % {5 5)
11 R5 Red data signal(MSB) (ZF7 — #{§ %)
12 GND Power Supply (0V, GND) (&% (0V, GND))
13 GO Green data signal(LSB) (7 — ¥ 2 5)
14 G1 Green data signal (&5 — % 15 5)
15 G2 Green data signal (k75— ¥ (%)
16 G3 Green data signal (f7 — % {§5)
17 G4 Green data signal (k7 — ¥ {E5)
18 G5 Green data signal(MSB) (#&7 — % {§ %)
19 GND Power Supply (0V, GND) (&I (0V, GND))
20 BO Blue data signal(LSB) (&7 — ¥ {§ %)
21 B1 Blue data signal (F7 — ¥ 85
22 B2 Blue data signal (§ 7 — % {§ &)
23 B3 Blue data signal (&7 — # 18 %)
24 B4 Blue data signal (F7 — ¥ 185
25 B5 Blue data signal(MSB) (& 7 — % {§5)
26 GND Power Supply (OV, GND) (& (0V, GND))
27 | _oma | CHE sl Sl e e et 10
28 VCC Power Supply (Fi&)(DC 3.3V or 5V)
29 VvCC Power Supply (FEi&)(DC 3.3V or 5V)
30 TEST Tbis pinihould be open; Tesisignal output Ofor only internal test use.
(T A MEEWIHTF AT AEITAH—F I L TFEWY) )
31 REV Re\ﬁarse scans)contro\l. |T= Normal, I—\|‘= Reverse
(FrFHFAUME %, L=l EE, H=WAEE)

Note(¥%): The shielding case is connected with GND

(7 L —AE GND 2RI TWVWET, )
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6.2.CN 2 Pin Assignment (CN2 ##F4)

Used connector(fi lH = & &7 #): SHLP-06V-S-B (JST)
Corresponding connector(i#& = %2 #): SM06-SHLS-TF (JST)

No. Symbol(GL5) Functional Description (# #& & Hi)
1 ANODE-1(RED) LED Anode Terminal (LED 7/ — F#51)
2 ANODE-2(RED) LED Anode Terminal (LED 7 ./ — Ni#&7)
3 NC Non Connection GRfE H¥k1-)
4 NC Non Connection (A<{# A1)
5 CATHODE-1(BLACK) | LED Cathode Terminal (LED 77 V — Nif7)
6 CATHODE-2(BLACK) | LED Cathode Terminal (LED %~/ — F¥g-1)

6.3.CN 3 Pin Assignment (CN3 #f¥%)

Used connector(fif f = =% 7 #): SHLP-06V-S-B(JST)
Corresponding connector(iii 5= = 7 #): SM06-SHLS-TF(LF)(SN)(JST)

No. Symbol(FL &) Functional Description (# #E & HH)
1 ANODE-3(RED) LED Anode Terminal (LED 7 ./ — Fifm1)
2 ANODE-4(RED) LED Anode Terminal (LED 7 ./ — N¥E1)
3 NC Non Connection GR{# A ¥H1)
4 NC Non Connection (G=4# H¥f 7-)
5 CATHODE-3(BLACK) | LED Cathode Terminal (LED 7/ — N¥E7)
6 CATHODE-4(BLACK) | LED Cathode Terminal (LED 77 »/ — N¥g-7)
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7.Electrical Specifications (ZBE&BI{LHE)

7.1.Absolute Maximum Ratings (§& X & KE)

Ta=-20~70°C, GND=0V

Parameter CER) Symbol (;2 %) | Conditions (&) Min. Max. Units (BA07)
Supply Voltage for LCD VCC - 0 55 vV
Logic Input Voltage VI - -0.3 55 vV
7.2.DC Characteristics (D C##%)
Ta=-20~70°C, GND=0V
Parameter Symbol Conditions Min. Typ. Max. Units
CEED (G2 %) (&) (HAL)
for 3.3V system
Power Supply Voltages for LCD (3.3VRBRENRF) 3.0 33 36 v
(LCDEWFEIT) VCC
Note A) for 5V system
4.5 5.0 5.5 \Y
(BV R BEENIRF)
for 3.3V system
Power Supp!y Currents for LCD (3.3VZBRENI) - 240 - mA
(LCDEIREFT) ICC
Note B) for 5V system _ 180 _ mA
(5V/FBEREN )
Permissive input ripple Voltage VRP VCC=+3.3V - - 100 | mVp-p
(P U > TREIT) VCC=+5.0V - - 100 | mVp-p
LogiC |nput Vo|tage ngh VCC=MAX VIH 2.4 - 55 Vv
(mYy 7 ATJEE) | Low | VCC=MIN VIL - - 0.8 Vv
T-51750GD065J-LW-AON Rev.2 KYOCERA Display Corporation Page 9/33




[Note]

A) VCC-dip conditions:(EJE - 85— 7 2 R)

1)
2)

When 2.4V <VCC<3.0Vor45v,td<10ms
When VCC <24V

VCC-dip conditions should also follow the power and signals sequence.

(VCC - dipDZRAFITEIR - (E5 3 — 7 AN ET, )

VCC

3.0Vor45V

|

B) Typical current condition (1% #8557t 54):

64- gray- bar-pattern (0~63FEFADREFEFH N & — )
480 line mode (4807 1 »&— k)

VCC = +3.3 V, fy=31.5kHz, f,=60Hz, fc.x= 25MHz
VCC =+5.0V, fy=31.5kHz, f,=60Hz, fo k= 25MHz

T-51750GD065J-LW-AON Rev.2 KYOCERA Display Corporation
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7.3.AC Characteristic (AC #314)

Parameter Symbol Min. Typ. Max. Units
(CEH) GL =) (A7)
Frequency (A% foik 20 25 30 MHz
Period (B tok 33.3 40 50 ns
Low Width
DCLK (/\OII/X rh% (LOW)) twel 10 - - ns
High Width
(<71 A1 (High)) tivor 10 ” ” ns
Set up time t 5 _ _ ns
DATA (> b7 7 ) oS
(R,G,B,DENA,
HD, VD) Hold time ¢ 5 3 3 ns
(PRFFEF ) o
Horizontal Active Time
ORISR tha 640 640 640 tok
Horizontal Front Porch t 0 t
OKFE7 v FR—F) AP - - ot
Horizontal Back Porch t 7 t
(KPS 7 RK— ) HEP - - e
DENA
Vertical Active Time
(T 22 5 TS ) tva 480 480 480 tn
Vertical Front Porch t 1 20 t
(EFEE Y 1 FR—F) VEP - .
Vertical Back Porch
(/S 7 =T tver 8 20 ” t
Frequency (B¥%#%) fiy 27 31.5 38 kHz
HD Period (B th 26.3 31.7 37.0 us
Low Width ; 5 t
(73 2 0E (Low)) WHL - - CLK
Frequency (JEIZ0D) fv 55 60 70 Hz
VD Period (B tv 14.3 16.7 18.2 ms
Low Width t 3 t
(7S A1 (Low)) WL - - H
T-51750GD065J-LW-AON Rev.2 KYOCERA Display Corporation Page 11/33




[Note](iF)

1) DATA is latched at fall edge of DCLK in this timing specification.
(DATA (X DCLK DOALH TR0 = P TRV IAHLE T, )

2) Polarities of HD and VD are negative in this specification.
(HD & VD iz &9, )

3) DENA (Data Enable) should always be positive polarity as shown in the timing specification.
(DENA (5F— % A F—7 /L) W ICEMmMETT, )

4) DCLK should appear during all invalid period, and HD should appear during invalid period of frame

cycle.
(DCLK (327 T » 7 HIIC b ATINUIETY, F/o, HD FRET T 7 HMIC 6 AT BRET
9 )
5) Accepted only 640 data and 480 lines.
(640 K ., 480 7 A DT —H DLFIETT, )
6) REV should be stable during operation.
(REV HEMEHIZZEH LRV TFIN, )

7) Please consider the influenece of the filter circuit which is placed in the Signal Input, DCLK and
Data Bus, when designing the circuit. AC Characteristic spec is based on ideal signal driving.
(AJIE=. DCLK B LT —Z "2 LO7 4 VA RAEOFEELZEZB L TCH A I T ETELT

<TZEV, AC etk i3 AR RE TOBREN T Do Ag T, )

BK1005LL241-T BK1005LL241-T
(TAIYO YUDEN) (TAIYO YUDEN)

Timig converter

CLK

Timig converter

VSYNC, RGB signal = q;(j\ Data

BK1005LL241-T
or
BK32164L241-T
(TAIYO YUDEN)
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7.4.Timing Chart (24 S 29 Fv—b)

a. Pixel Timing Chart ("7 =% A 2 7 Fyv— 1)

tok

twen twel
DCLK / \ )Z 0 Voo
0.3V

tDs tDII

¢ o e .
DATA(R,G,B), :E( T Voo
DENA, HD, VD y 0.3Vee

b. Horizontal Timing Chart (/K& 4 < 27 F v — 1)

First Data
DATA Invalid Data 639 Invalid Data
(R,GB)
Last Data
thrp tHep

— R\

DENA \ |_
ty=1/fn
LN
HD
N

hLY

c. Vertical Timing Chart (HE X1 I 7 Fv— 1)

NN ENE e

tvep tvep

S AR

=17y

Invalid Data

LR

VD

AY!

W
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7.5.Power and signals sequence (ERE T ES L —F 2 X)

t1 <10 ms

0<t2<50ms
0<t3<50ms
0<t4<50ms

200 ms < t6

500 ms < t5
3.0V or 4.5V_| N 30Vordsv
E L \0.3V E
0.3V —~ | LN i
tie 3 4 5 |
o Pl
’ Backlight ' |

t7

data: RGB DATA, DCLK, HD, VD, DENA

7.6.Pixel Alignment (EIZ&ECF)

1
9]
<B[RG B|R[GIy,
R|G|B|R|G|B|RIG|B|R|O\
B|R|G B|R|G|B|R|GBR/G|B,
(6/B|R GB|R|G B|R|q|B[R|G B}
<E;—'--WQBRGBRGBRGBRGB}
B|R|G|B|R|G{B|R|G|B|R|G I
r/G|B|R/G|B|R|G|B|R|¢”
EE _ Sg[RGBR[G”
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7.7.Color Data Assignment (H 5 —F—ARER)

R DATA G DATA B DATA
COLOR INPUT MSB LsB |MsB LsB |MsB LSB
DATA R5 R4 R3R2:R1:R0O|G5.G4:G3.G2.G1.G0|B5: B4 :B3:B2B1 BO
BLACK o:0:0:0:0:0|0:0:0:0:0:0)|]0:0:0:0:0:0
RED (63) 1:1 1 1 1{1]0:i0:0{0:0:0|0i0:i0:0:0:0
GREEN®3) ([ 0:0:0:0:0:0([1T:1:1:+1:1 110:0:0:0:0:0
BASIC |BLUE (63) 0:i0:0;0:0:0[(0:0:0:0:0:01]1:1:1 1:1 1
COLOR (CYAN o:0:0:0:0:0(|1:1:i1:1i1:11:1:1:1:1:11
MAGENTA 11 1 1 1i{1]0i0i0i0:0:i0[1i{1:i1 11 1
YELLOW 111 1 1 1:i111i1:i181 i1 1]10:0:0:0:0:0
WHITE 1:1 1 1 1:i111i1:i1:i1:i1 111:1 i1 1:1 1
RED (0) o:i0:0;0:0:0|0:0:0:0:0:0)J0:0:0:0:0:0
RED (1) 0o:0:0:0:0:i1]0:0:0:0:0:0|0:0:0:0:0:0
RED (2) oioi0oi0i1:i0|0i0i0i0i0i0|]0:0i0i0i0i0
RED
RED (62) 1i{1i{1i1:1:0]0:0:0:0:0:0(0:0:0:0:0:0
RED (63) 1:1 1 1 171]0i0:i0:0:0:i0|10:0:0:0:0:0
GREEN (0) oioi0;0:0:i0|0i0i0{0i0:0)|]0:0i0i0i0:0
GREEN (1) o:i0:0:{0:0:0|0:0:0:0:0i1]J]O0:0:0:0:0:0
GREEN (2) o:i0:0:0:0:0|0:0:0:0i1:0)0:0:0:0:0:0
GREEN
GREEN®G2) | 0 0:0:0i0i0|1i{1i1i1i{1:0|0:0:0:i0:0:!0
GREEN®3) | 0;0i0i0i0i0|1i1i1i1i1 1]10:0:0:0:{0:{0
BLUE (0) o:i0:0:0:0:0|0:0:0:0:0:0)0:0:0:0:0:0
BLUE (1) 0o:0:0:0:0:0|]0:0:0:0i0:0|0:0:0:0:0:1
BLUE (2) o:0:0:0:0:0|]0:0:0:0:0:0|l0:0:0:0:1:0
BLUE
BLUE (62) 0 0:0:0 oO1:1:1 1:1:0
BLUE (63) 0 0 0:0 ol1:1:1:1:i1:iA1
[Note] (¥)

1) Definition of gray scale (F53HEF

2) Data 1:High, 0: Low

Color (n) --- n indicates gray scale level.

Higher n means brighter level.

(niZPFiH L~z LET, )

(EEVNTEE VAN LA EHRLES, )
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7.8.Inverted Scan Capability (X & > SERHEARE)

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

Note: Scan direction cannot be changed during operation.

(ZDFEY 2—VZE, 2 b —I 0 bERC LD EETAMEZHICTHIENTEET, )
(E: A% ¥ CHROBEROEZL L TE £/, )
The following figure shows the relation between the display position and the scan direction.

CLUFDRIE, TR & Ax v HROBEREFR LET, )

Normal scanGaE i A & + >): REV = “L”

D(1, 1) D(2 1) D( X, 1) D39, 1) | D640, 1)
D( 1, 2 D( 2, 2 D( X, 2) D639, 2) | D(640, 2)
| | + + + | |
D(1,Y) D(2 YY) D( X, V) D39, Y) | D640, 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(Jx#x A % v ): 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)
| | + + + | |
D(640, Y) D(639, Y) D( X, Y) D(2,Y) D(1,Y)
| | + + + | |
D640, 2) | D639, 2) D( X, 2) D( 2, 2 D(1, 2
D640, 1) | D(®39, 1) D( X, 1) D( 2 1) D(1, 1)

The following drawing shows the relationship between the viewing direction and the scan direction.

DKL, RahmeEEESTMOMFEERLES, )

Normal scan (GB# A% v 1)

D(,1)

D(1,480)

_

o . D(640,480)

— > D(640,1)

N

U T

Reverse scan (ERA ¥ v 1)

D(1,1) ——— D(640,1)
—
D(1,480) <~ D(640,480)
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7.9.Lighting Specifications (FEB4L#E)

7.9.1.Absolute Maximum Ratings (#&xt S KER)

Ta=25°C
Parameter(*8 B ) Symbol(f2 &) | Conditions(Z&44) Min. Typ. Max. |Units(E{L)
Forward Current (NEE#T) I Note 2 - - 40 mA
AllowableReverseCurrent Ir - - - 85 mA
LED Power Dissipation Pp - - - 1.28 A"
GEFTEHEK)
Note 1 : Tiis value is for each 1 line.
E1: 1%y oEERRLET, )
Note 2 : Refer to the foward current derating curve.
(L2 : T4 b—T 4 T H—T % FRIIRT, )
[Foword Current Derating Curve (EfEREETE) ]
IF (MA)
40 | !
| |
| I
1 )
| 1
| I
| I
| |
| 1
1 I
| 1
| 1
| I
| 1
| 1
0 25 75 Ta(°C)
[LED Circuit (LED EI&) ]
ol
ANODE1 O
oo
ANODE?2 i
CATHODE1 O
CATHODE2 O
el aoolora
ANODE3
Jh 2p P AR AR PR A A
CATHODE3 O
CATHODE4 O
7.9.2.Operating Characteristics (B1{EE %)
Ta=25°C
Parameter(*8 8B ) Symbol(755) | Conditions(5:#) | Min. Typ. Max. |Units(Ei{7)
Forward VoltageVF (&) VF IF=35mA / line - 28.8 | 32 \Y
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8.0ptical Specifications (=)

8.1.Optical Characteristic (JtZ4F1%)

Item Symbol |Conditions(Z4£)| Standard Value(&{E) | Unit | Methodof | pemark
~ v o | Measure -
CER) A | 6 | ¢ | C | Min | Typ. | Max. | (M) | gy (%)
(1)Brightness(F# ) B 0° | O° - 750 cd/m? Notef
Optimum (Fig.1)
Y Viewing Angle 19.
(2)Contrast(z 72 1) CR = 150 300 - -
TOIE
Rx 0° | 0° - 0.55 - -
Red
Ry 0° | 0O° - 0.35 - -
Gx 0° | 0° - 0.37 - -
(3)Color Green
Gy 0° | 0° - 0.56 - -
Coordinates
Bx 0° | 0° - 0.15 - -
() Blue
By 0° | 0° - 0.14 - -
WX 0° | 0° - 0.32 - -
White
Wy 0° | 0° - 0.35 - -
(4)Brightness Uniformity - 0° | Q° 0.7 - - - .
(IR 2 7)) (Fig-2)
(S)Vertical Up Ou - | 0° |>10 - 30 - |Degree
Viewing Angle
(B2 7 5 ) Down Op - 0° | =10 - 60 - Degree F0)
: ig.
(6)Horizontal Left | & | 0°| - |[210| - 55 - |Degree
Viewing Angle
K TAR 37 4 Right R 0° - | =10 - 55 - Degree
(7)Response Rise Tr 0° | Q° - 15 - ms .
(Fig.4)
Time(&& R |Decay| td 0° | 0° - 16 - ms
(8)Haze(~-1 *) H - 9 - %
Note1:Under the condition of IF=35mA/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
¢ HIESLRMIITROEY
OMFEERS  BEEIEFNICHEL 58K
OWPEEE: 25E5C 5] B
OHEEE: 40~70%RH :|:|
& Optimal viewing angle (The angle with best contrast) 6 O'clock
® LHAHE (22 b T A RHERK L RDTIA) cloe
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¢ Method of Brightness Measurement (JEEHIERE) (Fig.1)
(1) Measuring Device (JITEIEE)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (T &)
Center of Display 6=0°, ¢$=0°
On condition 6: A vertical angle from measuring direction to perpendicular.
¢ : A horizontal angle from measuring direction to perpendicular.
FHEPRE 6 =0° | ¢=0°
efZ L. 0 BRI 2 A i o> BEELH T 1A oD A7) B
¢ BRI 2 R T 0D 2K PR 7 1) oD £ i
(3) Method of Measuring (R J7 1)
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.
BENERE2AEFEIL (AF) ZHIL, BAEDB (cd m?*) #HEIET S,
HEEMIEIBM—5 L XML Y SR AREE TS5 0 0mme L THIET D,
Ny 7 TA FRIT 3 0o EREBRICHITET D,

\/
A : Center (Pixel)
N / i
_:{‘"—/”T: ————— (X, Y)=(120,160)
LCD Module [ I O S
i{ziElEllEl:E‘,\/“‘j_»—«/L/ : \\\
! N\
/

Distance: 500mm

R

TOPCON BM-5

Fig. 1
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¢ Method of Contrast Measurement (=t> k7 2 NHIER) (Fig.1)
(1) Measuring Device GHITEZEE)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point T )
Center of display: same as Method of Brightness Measurement
TE T PP RS o R RE IR L & R AR
(3) Method of Measuring Gl /71%)
+ Set LCD module to 6=0°, ¢$=0°.
(AR TREL2— %2 0=0" [ ¢=0" IZEY 75, )
+ Change signal voltage to measure maximum brightness Y1 and minimum brightness Y2.
(BEEtEEsR S, RARBEY 1, /EHEY 2 2HET 5, )
* Contrast is derived from CR=Y1/Y2.
(CR=Y1,/Y2%=a AT S, )

@ Definition of Brightness Uniformity (IEfETe 5 DE) (Fig.2)
Definition is calculated from the 5 points (S0-S4) on the diagram below.
THIZRTR (S0~84) OHERT, TROFFERITTEERT D,

S0~S4 MIN  (F/IMiE)

Standard value of Brightness Uniformity[%] = X100
OFEEETe & D IR AE) S0~S4 MAX  (Fc K Ail)
(20mm) (20mm)
— —
} (20mm)
—1— S1 sS4 —4—
S0

™

Active Area

—1— S2 S3 41—
} (20mm)
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¢ Method of Viewing Angle Measurement ((REFEHIEE) (Fig.3)

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

(2) Measuring Point (I &)
Center of display: Same as Method of Brightness Measurement
T T R R R e & AT

(3) Angle of Measuring (&)
© : An angle vertical to perpendicular line from the viewing direction.
0 VERRTKT D A i D FRELREN ST [7) 0D £ B
¢ : An angle horizontal to perpendicular from the viewing direction.

@ IEFRTHT D B 1 007K T T 1) 0> £ T

(4) Method of Measuring (HIE J71%)

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+0 for up and down direction of vertical viewing angle 0.
WA T —D ¢ =0° IZEELTBM— 7082 hT AR 0E45E0 455 AR
DEEFWOKEGEA ¢, BEEAT—D¢=90° CETLTBM— 7= b7 A
F1OEAD o MEAFATY LT HFRAOREEEM 6 & UTRHEKT D,

Temperature Chamber (fAEA)

Rotation Table (0,¢) (HlEE%x5—)

TOPCON BM-5
m LCD

| A

SV

Computer Control Unit &
A e — Waveform Generator

v bhu--Z 0 WBRAER

Fig. 3
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€ Measuring Response Time (G2 OBIE)  (Fig.4)
(1) Measuring Device (HIE%EE)
TOPCON BM-5 , Measuring Field: 1°
Tektronix Digital Oscilloscope
Fr hp=g 2R F O LA o Aa—F
Measuring Point (il & &)

(2)

Center of display, same as Method of Brightness Measurement
9] T RS o R RE A & [T BR

(3) Method of Measuring GEIE %)
Set LCD panel to6=0°, and ¢=0°.
BB ASFNLZ 0 =0 | ¢=0" Tty 5,
* Input white—>black—white to display by switching signal voltage.
HoR—A LR TR T L L ICRFETEEZDIVEATHINT 5,
If the luminance is 0% and 100% immediately before the change of signal voltage, then
r is optical response time during the change from 90% to 10% immediately after rise of
signal voltage, and td is optical response time during the change from 10%to 90%
immediately after decay of signal voltage.
BEBEYV BFABEMOEELZENFIN0%. 100%LT 5L, RFEEIHE
D&, EFIEEN 9 0% 5 1 0 %BIZEALT D2DIZ 0 EZ « r & L, RfE
BB TR, HFIEENT 0% 5 9 0%ICETEITLHME « d & 55,
White Black White
100%
90%
Brightness
10%
0%
pl Tl » > d <
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9.Test (ERER)

No abnormal function and appearance are found after the following tests.
TREDOFER A EhE Lo, M OIMEICRE SR &,
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.
R FFIZIREOMEOR Y | IEBE 205C, B/E 65+5%, MHEERETITY .,

No. Parameter(z2 H) Conditions(FEE PN E) Notes(#EFD)

1 High Temperature Operating | 70°C+2°C, 96hrs (operation state) (GE#E)
(IR SR

2 | Low Temperature Operating | -20°C+2°C, 96hrs (operation state) (i) 1
(IRIREN EaR)

3 High Temperature Storage 70°C+2°C, 96hrs 2
(B IRAFRER)

4 Low Temperature Storage —-20°C+2°C, 96hrs 1,2
(MEARLPRAF R

5 Damp Proof Test (i@ #5%) 40°C+2°C, 90~95%RH, 96hrs 1,2

6 Vibration Test Frequency:10-57Hz/Vibration width(one side):0.75mm 3
AREER) :58-500Hz/Gravity:9.8m/s”

Sweep time:11minutes

Test period:3hrs for each direction of X,Y,Z

WREE B H : 10~57Hz, FH#EIE : 0.075mm
: 58-500Hz, JNi#JE : 9.8m/s’

o IREIE] 11 53]

BRG] 3 WFf], XY.Z 4057 1A 1 HEfH)

7 | Shock Shock level:490m/s’

(i) 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 I - 490m/s’

EEYE, t=11ms

W#E 1 mLM G, EX Y, Z &5 M
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No. Parameter(z2 H) Conditions(FREE N E) Notes(3EFD)
9 | Shock Test To be measured after dropping from 60cm high on

the concrete surface in packing state.
(EEHDOIRELRAEIC C 60cm DE E D TR DEE T
27 U— RERA~ET)

Dropping method corner dropping(B5%& T)

| F A corner : once(1 [a])
E c D o Edge dropping(#%& T)
] /!‘\ - B,C,D edge : once(1 [E])
Face dropping(E# T)
iGOcm E,F,G face : once(1 =)
Corcrete Surface(a > %7 ') — FEK)

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.

F1:FEELRNT &,

2 RERE, WIREIRIZ 4 R ARE Lo %, JIET S,

W3 ABEANTE Y 2 — VHETIT ),
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10.Appearance Standards (¥ £ )

10.1.Inspection conditions(¥M &R E &)

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.
Bl OFEE 30em LA ETERIZ L D BREEIT S,

P E BT S FE, AR UCHR A4 45T DFIFIN & T 5,

10.2 Definition of applicable Zones(> T ILOER Y — > D EE)

| Bezel Frame

AZone L AL —ep
BZore
CZore

A Zone : Active display area
B Zone : Area from outside of "A Zone" to validity viewing area
C Zone : Rest parts

A Zone + B Zone = Validity viewing area
AV —r 0 By MER
BY —¥: By b &R — @RIk i

C Y/ —r  FOMDERSy

AY — 4B Y — =GRy RE
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10.3.Standards(3R4&)

No. Parameter(C*E H) Criteria(l] 12 FEHE)
1 Polarizer Scratches
(B Rk D % ) Zone(fE ) Acceptable Number(FFZ#8%0)
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(&E X), Y : Width(g)  * : Disregard (JE&{i)
2 DENT
(HR D X) Zone(fENK) Acceptable Number(FFZ820)
Dimension (jtm A B C
0.30 <D <0.50 4 *
050<D 0 *
Average Diameter(D) = (long+short)/2 * - Disregard (£ R)
SEBERD) = (BR+ER) /2
3 BLACK and WHITE
SPOT BUBBLE \ _ Zone(iEitk) | Acceptable Number(F 71 %0)
(MR o Bty Dimension (A & &) (mm) A B C
=48) 0.30 <D <0.50 5 *
0.50<D 0 *
4 LINT
(kA Dk o S4) %zone(ﬁﬁhﬁ) Acceptable Number(ZFZ %)
X(mm) Y(mm) A B C
L<3.0 W<015 4 *
L>3.0 W<0.15 0 *
] W > 015 | Accordingto BLACK SPOT .
(BVWEYDLEDIZED)
X :Length(E X), Y : Width(hg)  *: Disregard(fE)
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No. Parameter(C*&2 H) Criteria(HilE F )
(a) Bright Dot (## %)
(b) Dark Dot (i 5) Zone(fEk) Acceptable Number(FF 2 {H %)
5 Dimension (k & &) (mnk A B C
Bright Dot (f 47) 7 (G < 3) *
Dark Dot (F55) 7 *
TOTAL (43h) 10
6 TWO Adjacent Dot
(2 E 98 A K g 450 Zone(fEik) Acceptable Number(FFZ 840
Dimension (X & &) (mm) A B C
Bright Dot (% /%) 3 PAIRS *
Dark Dot (5 1) 3 PAIRS *
7 Three or More
Adjacent Dot NOT ALLOWED (2% = & )
(3 e K )
8 Distance between
the dot defects Zone(fE1E) Acceptable Number(ZFZ&{E#0)
(R i BB Dimension (< & X) (mm) A B C
Bright Dot (}%.%) 5 mm *
Dark Dot (5 5) 5 mm *
9 Line Defect NOTALLOWED (/2% Z &, )
(B /R Bfa)
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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
A BERRME D ESR
EREFREFIZSUND 7 4 VX —ZBLTCH A2 H D,
VE 2: R D EF -
%R (B63) . G (63) ., B (83) FaslriZ, AMI VW EERMTE DL D,
VE 3 PO ER ¢

1 pair(1 ~7)
BIG R B/GRBGR Defective Dot B| G| R
(RFREIR)
B/G/R|B RIB G R _ B G R
Adjacent Dots
D(Wﬁ@%) 1
B/ GIR/B/G/R/BIG|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 OHFIIREEH O /R W TR R E LSS NG ZEO RiE L., R#T 5,
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11.Code System of Production Lot (&R v & S)

The production lot of module is specified as follows.
TV 2 —/LOREE v FESIE, RO X DICKLT D,

N N I N e A B

LFactory Control Number( T35 #3% 5)(0~99)
Date of the week(BEHE H) (A~G)
Factory Number (%3 T35 =) (0~9)

Factory Code(T3% 7t =) (Alphabet)
Production Week (ELEH) (1~5)
—— Production Month (& H) (1~9, X, Y, 2)
—— Production Year (83i%4F) (Lower 2 digits / FEIEG-2 T 2 #1)

12.Type Number (&S 8I=)

The type number of module is specified as follows.
ZOEY 2 — bORERFT, RO LS IZRTT D,

T-51750GD065J-LW-AON

13.Applying Precautions GERA E®DIE)

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

AHARFICE ) D8R, £7IIREHEER B LIS DRI A LIz BE . mE RO L
MHEIHZ LT 5,
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14 .Precautions Relating Product Handling (82 S BRiFEWVEDITE)

The Following precautions will guide you in handling our product correctly.
AR ZIE L ZHHETELS S0, ROFRICZES F I,

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) WA FR TR FITONT
O REFTTEY 2= /EH L CODIRBRARRFII, ]V T A THELNTCVET O TR
WD ER 5 5 2 72 DT R &0,
BNDIEE LTz H L, R TCINORYENICITH o ZEE TSV,
©@ MBS ETORMIHED 17 TH LWL, EPWHMEITTETWD A, BE5D
72 R 2 LT REW,

-
2) Care of the liquid crystal display module against static electricity discharge. \
1. When working with the module, be sure to ground vour 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) WWFBAREY 22—V OERYFIZOWNT B
O AME, BEERMBICIEN T T —AFLTTFEY, £, EELST T —OFEY a v 7 %00
B3 dy B2, FElibvy b (F3—) ZBEDLET,
@ EZAIALEE A BT T, KR EBENE SO H A B LEJ, /

QTR R ET OC, WS TRORE T (N hidipo Y EHBLT TS,

3) When the LCD module must be stored for long periods of time:
1.Protect the modules from high temperature and humidity.
2.Keep the modules out of direct sunlight or direct exposure to ultraviolet rays.
3.Protect the modules from excessive external forces.

3) HARELRE Y o — 2 BARTRBRE LRTHIER L RWIEEIZ DN T

O Higk, EROEINTHRE L2 TR a0,

@ EHAN. HOLVTEIIRPEEL LRI I LT RFEN,

@ AR ANIMb L RNLE S LT RSN,

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) WQEIEE'I?%%%“) 22—k, BEIRERENR A S TEBDIERHADT, F—0OEEITH A,
EERGINIS I g V= ADN=ER ] ik it [ I T ARG A

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) ({QEIEI?ET% Vo —VIMEB L, R R b L TEEES, BIiCARZRWE S
LT EU,
WA TRRPAARZR EI2fA038 L7202, EbICHITATHEWM LT RSV,
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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) AFZNFRNT —EHHT DMEEICISNT, A F ARV — & E AT LTt
RROEET, Bzt L EH A, MEREELZAESNDEEIE. BIEBTHKRT SV,

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.
7) CF LAMAT LM >uT
O CFLy—7NAOaxy ZEIZIE, 1000V L EOmBESHIINMENTVET,
AHEBEWHEMT D P KMEORRE L 720 30T, OB TER T I,
@ CFLIT—7 N, ERICEMUEENERE LRI IICTER T IV,
@ CF LiZ. IRIRTHAAEH L7z, FIROGmMIC L TEHELLELI 2D £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) Z v FNF AT DRI DN T
OHEREEXALZLZWVWTTEN, =y UV TRHEELESTLZ 08B0 ET,
@ LIcEHEMZBEIRWTFIW,

9) For models which use COG, TAB,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, TAB, COF &2EAT 2HRMIZ>WNT
O I CFyT7RHENXEDEERRHLTWDA, BMAOTREME Q2> T ET, BRIBOICER
LT, T CF o 7EHmMIZMNA BRI oLt 5 +5FE L THFE0,
@ ICHFy VHAEANEDEEFEHL TSR, BXAENIEE LTI CF v VEHmIZESH
ST D 19 MBS TR TR S0,
Flo, I L DHREAFELRGIE U, SRR Z RS D720, S S IR RERE S U
THREW,

10) Models which use flexible cable, heat seal, or TAB:
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 7%, e—hri—, TABAFEHTHEEICONT
O EHEMERERDZ., 22T 2a YENEREZ RN T R EL,
@ Witk D ATREME N 8 D 2y, HEERIT D dF<0, BlofR D HEDMNHEMZ RN T RS,
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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.

1) WSEY 2=l 7 v ia U MEFEERETL5E. 7y ia b HEOMEIZLYD,
WRESE 2 2 — Rkl (LCD 3L & TCP.” & — k 2—/ FPC %, PCB & TCP.”
v — kI —JL FPC%:, TCP, bt — b —/L  FPC %3 DI B DO ER) (I8 4
BAZTAEEMEDS B 0 £ 9O C, Fallo+ 0728 s LT F S0,

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) #REE/SFVOHTEIZ T 7 VD URERE T 56, 727 DLOMEIZ LY | mien oI E
T ORRGDEETTY 7 VRIZEE (MR 2 > 7)) BRBET D Rt &Y £3 0T,
FHTC o Rkl A Sk LT S U,

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) N T A NICPBRIRERIEE & 2 VNIIMNA T 7 1w 712 3o CTHRE S 70 18 5L BEE)
T L LBEREOMEIC X > T, Ny y TA4 ., FOMOIEIRD ST RS DT
AR OXTFRR T LT U v I —NRAETHA[EEMENH Y £ T O T,
EMHARRIZBIT D FORRMI TV, TV v A —DFE LRWSREIC TR T X0,
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15.Warranty (FEF&E#)

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.
LRI, O — R T HEER R ] O & LT, EERE TR I E S S RIE S
HDTHYD . YW AMEE RIS LT 5 b 0T, B —. YRS —RE IR
SROERR NI D EREAS . RSN AUZET TR BRI E S D D C
EWVEHEMEZEZERINDOHARIEHEINSEE. ikl LT —loBELEZzAVEE A,
M. 3020 HBIEH S 256, BMEMEIMICEET 23804, skt L CHES K5 B En
L 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.

1. MARIATOR BT, g - ISr 25 Te) BT ARESIZ & E LTI, £0E
TaBAWERA,

2. \We cannot accept responsibility for any defect, which may arise after the application
of strong external force to the product.

2. AT o= LIV BETERAESIZIHOSTEL UL, FOEEZANVET A,

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. R EICTERKE L, SR, BEXEFELHMSNTRET LI AESIIHSEE
LTiE, TOEMLEZAVET 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. VWe cannot accept
responsibility for product performance, reliability, or defect, which may arise.

4. CF Lafff4 o8IV T, CF LO&GFMm-PHEEZ, AT D10 o —2 —DOMERER
V=2 & T L ET, "RERIETOMER, BELXOREGIC2EF LTI, TOEFE
BHEWVER 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.
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6. We will not be held responsible for any quality guarantee issue for defect products
judged as our-origin in 2 (two) years from our production or 1(one) year from
KYOCERA Display Group delivery which ever is shorter.
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