ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



LCD Module Technical Specification
RRBEREY 2 — /UL E

First Edition AR AE R
Oct.24, 2008

Final Revision m#&ET

dekkkkk

wero.  T-51750GD065J-LW-AON

Customer : OPTREX STANDARD /| A FrL YO RARBH—FK

Customer's Product No :  =====-----

OPTREX CORPORATION

Approved:

Checked:

Prepared:

APPROVED

By

Signature :
Date :

Please return this specification within two month with your signature.
If not returned within two month, specification will be considered

as having been accepted.

ZREFZIRAI O b, 2008 4 120 24H T2, MRS E ETTRAIK ZEWN,

TR EGEE, BRSO L LTI RV S TIHE £,

T-51750GD065J-LW-AON

OPTREX CORPORATION

Page 1/33




Table of Contents (H %)

1. ApPlication (EF) ..o 3
2. General Specifications (—MIEEE) oo 3
3. Operating Conditions (BRIEEZRME)  oovoeieeeee e 4
4. Dimensional Outline (FMEIXD) ....coooiiiiiiiiice e 5
5. Block Diagram (71 Z[X)  ooiiiiece e eeeee e 6
6. 1O Terminal (I OB T") oot 7
7. Electrical Specifications (BERUBIIAR) oo 9
8. Optical Specifications EFALEE) oo, 18
9. Test (FRER) oo 23
10. Appearance Standards (FMEUEIFE) oo 25
11. Code System of Production Lot (Bi&Em > F&ES) e 29
12. Type Number (BT e 29
13. Applying Precautions GEH EDTER) oo 29
14. Precautions Relating Product Handling (S5 EHHROD EOER) e 30
15. Warranty (BRREZRIE) oo 33

Revision History (oiET3EEE)

Rev. (C&hi)

Date(ZtiEH) | Page(<—")| Comment(N%)

T-51750GD065J-LW-AON OPTREX CORPORATION Page 2/33




1.Application GiEH)

This specification applies to TFT-LCD module (T-51750GD065J-LW-AON).
AR, A7 F Ly 7 AWRDSRET S TFT-LCD £ ¥ 2 — /b
(fhE : T-51750GD065J-LW-AON)(Z i 9~ 5.,

2.General Specifications (—f&#8)

Resolution
CEX:S)

Dot pitch

(Fv b
Pixel arrangement
(EEq %)

Color depth

(%0

Active Viewing Area
(B 2 {5 55 451 )
Outline dimensions *
(FHESTE)

Weight
(H&)

LCD type
(LCD % A )
Viewing angle
(i)

Surface Treatment
(FR AL EL)

Interface
(F— 2 %)
Backlight
(R LER)

RoOHS regulation
(RoHS #17E)

: 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 10.75 (D) mm
* Excluding backlight cables.(/X> 27 A N — 7V EEE R

:230g Max.

: TFT / Normally white-mode / Transmissive
(TFT/ /) —= U —K U A k /&EiE)
:6:00

: AG Coating

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

(18 FRGB A v X —T7 2—A(6 E» k1))
: LED Backlight / White

(LED Ny 7 A4~/ At)

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.
WHOFBEIT SRV IRV T, AL T RoHS HLE D
FHEEMFEZWZ LTS ERFE L TBY £,

WAt e LT, M A — I — 1Tkt U CRBEDIRRE A
KD DR IRBDE 24T > TEY £,
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3.0perating Conditions (FgE )

Item Conditions Temperature Range Remark
(FEH) ESED) (lELRE H ) i)
Operating Temperature Range PNL Surface N
e . 0~60°C Note1 (7 1)
(BHVEIR L) (7SR IVER )
Storage Temperature Range PNL Surface 20~ T0°C
(f%ﬁ{ﬁ}gﬁﬁ) (/Q*/V%@ﬁ)

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

FEEREEHIL, BEOAERIET HDIRETHY . 2 M T AN, IOEEE, FOMmo
FRENL, HEEMEREIE Ta=+25°CIC CHIE L £,
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4 Dimensional Qutline (4t #2K)
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5.Block Diagram (Zav 4 H)

BACKLIGHT | CN2
Driver(source)
Timing signal >
Display data 8
Timing Bl %l o l
)
:> Converter
> G1
g T
©
3 )
Q 2 TFT-LCD
Power § 5
Power
Supply L
Circuit BACKLIGHT | | CN3
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6.1/0 Terminal (I ~OifgF)

6.1.CN1 Pin Assignment (CN1 i#F4)
INTERFACE SIGNAL (-7 > % — 7 = — A{E &)
Used connector(fii i = = 7 #): DF9B-31P-1V (HIROSE)
Corresponding connector(ii & = 2 #): DF9B-31S-1V (HIROSE)

No. |Symbol(;i2 %) Functional Description (£ % & )
1 GND Power Supply (OV, GND) (ZEJf (0V, GND))
2 DCLK Clock signal for sampling catch data signal (7 &= 71575
3 HD Horizontal sync signal (7K E[EHA(E 5
4 VD Vertical sync signal (FEE [FH15 )
5 GND Power Supply (OV, GND) (ZEJf (0V, GND))
6 RO Red data signal(LSB) (R 7 — % {3 &)
7 R1 Red data signal (R 7 — #1575
8 R2 Red data signal (R 7 — #1575
9 R3 Red data signal (R 7 — #1575
10 R4 Red data signal (R 7 — #1575
11 R5 Red data signal(MSB) (R 7 — #1575
12 GND Power Supply (OV, GND) (EJF (0V, GND))
13 GO Green data signal(LSB) (k7 — % {5 %)
14 G1 Green data signal (%7 — % {3 5)
15 G2 Green data signal (%7 — % {3 5)
16 G3 Green data signal (%7 — % {3 5)
17 G4 Green data signal (%7 — % {3 5)
18 G5 Green data signal(MSB) (i 7 — %135
19 GND Power Supply (OV, GND) (EJF (0V, GND))
20 BO Blue data signal(LSB) (7 — #1358
21 B1 Blue data signal (57 — #18 %)
22 B2 Blue data signal (57 — #18 %)
23 B3 Blue data signal (57 — #18 %)
24 B4 Blue data signal (57 — #18 %)
25 B5 Blue data signal(MSB) (57 — % 155)
26 GND Power Supply (OV, GND) (EJF (0V, GND))
57 DENA Df‘ta enabI}a sigr]al(toiettle the vievling area)
(T—F A F—T N (F—FHHFRES))
28 VCC Power Supply (ZI&)(DC 3.3V or 5V)
29 VCC Power Supply (ZI&)(DC 3.3V or 5V)
30 TEST TDis pinjhould be open: Tesisignal output Ior only internal test use.
(7 A M wH s s (AT AMITA—F AL TREWN) )
31 REV Re\ﬁarse scans)contro\l. |T= Normal, I—\|‘= Reverse
(KA mbHz, L=BFEE, H=U0EE)

Note(iF): The shielding case is connected with GND (7 L' — A{X GND [Z8fe STV ET, )
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6.2.CN 2 Pin Assignment (CN2 i#F4)

Used connector(fifi F§ = > 7 #): SHLP-06V-S-B (JST)
Corresponding connector(# & = % 7 #): SM06-SHLS-TF (JST)

No. Symbol(FE5°) Functional Description (£ % & )
1 ANODE-1(RED) LED Anode Terminal (LED 7/ — F¥u7)
2 ANODE-2(RED) LED Anode Terminal (LED 7/ — Fig1)
3 NC Non Connection GR{F H¥57-)
4 NC Non Connection GR{F H¥57-)
5 CATHODE-1(BLACK) | LED Cathode Terminal (LED 7 » — F#%-1)
6 CATHODE-2(BLACK) | LED Cathode Terminal (LED 7 » — F¥%-1)
6.3.CN 3 Pin Assignment (CN3 ##F4)
Used connector(ffi f == = 7 #): SHLP-06V-S-B(JST)
Corresponding connector( & = % 7 #): SM06-SHLS-TF(LF)(SN)(JST)
No. Symbol(FE5°) Functional Description (£ % & )
1 ANODE-3(RED) LED Anode Terminal (LED 7/ — F¥u7)
2 ANODE-4(RED) LED Anode Terminal (LED 7/ — Fig1)
3 NC Non Connection GR{F H¥57-)
4 NC Non Connection GR{F H¥57-)
5 CATHODE-3(BLACK) | LED Cathode Terminal (LED 7 » — F&%-1)
6 CATHODE-4(BLACK) | LED Cathode Terminal (LED 7 » — F&%-1)

T-51750GD065J-LW-AON

OPTREX CORPORATION

Page 8/33




7.Electrical Specifications (BRI L)

7.1.Absolute Maximum Ratings (4 %! & K E )

Ta=0~60°C, GND=0V

Parameter (2 H) Symbol (;£ %) | Conditions (5:1) Min. Max. |Units (BL{i7)
Supply Voltage for LCD VCC - 0 55 \
Logic Input Voltage VI - -0.3 55 \
7.2.DC Characteristics (D C4¥1%)
Ta=0~60°C, GND=0V
Parameter Symbol Conditions Min. Typ. Max. | Units
(FEH) (FL#) €] (HLA7)
for 3.3V system
Power Supply Voltages for LCD (3.3V AR E) ) 3.0 3.3 3.6 v
(LCDEIRET) VCC
Note A) for 5V system
4.5 5.0 5.5 \Y
(5V R BIEENI)
for 3.3V system
Power Supply Currents for LCD (3.3V A B ) - 240 - mA
(LCDEJREIT) ICC
Note B) for 5V system N 180 N mA
(5V R BIEENI)
Permissive input ripple Voltage VRP VCC=+3.3V - - 100 [mVp-p
F Y > 7 V) VCC=+5.0V - - 100 |mVp-p
Logic |nput Vo|tage H|gh VCC=MAX VIH 24 - 55 V
(R Y7 ATEE) | Low | vec=MIN VIL - - 0.8 Vv
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[Note]

A) VCC-dip conditions: (Bl « 1552 —%7 > &)
When 2.4V <VCC<3.0Vor4.5V,td<10ms

1)
2)

When VCC <24V

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

(VCC - dipD ST\ - B2 —7 L AZWEWET, )

VCC

3.0V or4.5Vv

i

B) Typical current condition (12 % & i 25 1)
64- gray- bar-pattern (0~63FEFH DREREGH <% — )

480 line mode (4807 1 > &— T)

VCC = +3.3 V, fy=31.5kHz, f,=60Hz, fc.x= 25MHz
VCC = +5.0 V, fy=31.5kHz, f,=60Hz, fc.x= 25MHz
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7.3.AC Characteristic (AC #%1%)

Parameter Symbol Min. Typ. Max. Units
CHBR) G2®) (HAT)
Frequency (B %0 fok 20 25 30 MHz
Period (49 teik 33.3 40 50 ns
Low Width
DCLK (/\O/I/X i (LOW)) twel 10 - - ns
High Width
(5L A1 (High)) twor 0 - - ns
Set up time t 5 . . ns
DATA (B> BT ) oS
(R,G,B,DENA,
HD, VD) Hold time ‘ 5 B B 0
(PRFFIRFIH]) bH
Horizontal Active Time
(7ki|z§%ﬂi\‘ﬁ?ﬂ4’ﬁﬁﬁ) tHA 640 640 640 tCLK
Horizontal Front Porch t 0 t
ORFE7r s R—F) i N N e
Horizontal Back Porch t 7 t
OKFErS > 7 =) HeP - - oK
DENA
Vertical Active Time
(T 2RI R) tva 480 480 480 tH
Vertical Front Porch ¢ 1 20 t
@EE7 o MR—F) VEP - :
Vertical Back Porch
(GBS 2 KT ) tver 8 2 - b
Frequency (B %0 f 27 31.5 38 kHz
HD Period (49 ty 26.3 31.7 37.0 us
Low Width ¢ 5 ¢
(v A8 (Low)) WHL - - oL
Frequency (B %0 fv 55 60 70 Hz
VD Period (49 tv 14.3 16.7 18.2 ms
Low Width ¢ 3 ¢
(v A8 (Low)) VL - - H
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[Note](i¥)
1) DATA is latched at fall edge of DCLK in this timing specification.
(DATA [Z DCLK O H FA3 YD =y U THY iAAE T, )
2) Polarities of HD and VD are negative in this specification.
(HD & VD (&t T3, )
3) DENA (Data Enable) should always be positive polarity as shown in the timing specification.
(DENA (57—# A F—7 V) ITFICEmME T, )
4) DCLK should appear during all invalid period, and HD should appear during invalid period of frame
cycle.
(DCLK (T2 7 7 » 7 M b A METY, Fo, HDIXHET T 0 7 HIFIC b AT BLET
)
5) Accepted only 640 data and 480 lines.
(640 N~ . 480 T A DT —H DIHFHETT, )
6) REV should be stable during operation.
(REV IZEMEHFIZAEE LAZWTTF SV, )

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.
(AMNIEE, DCLKEB LT —F "2 L7 4 NHEEOEELEE L THA I THERELT

T7Z&EW, AC R T EARIRRE CORRENZ EE DWW AT, )

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

Timig converter

(eo>——e—)

Timig converter

VSYNC, RGB signal = /W Data

BK1005LL241-T
or
BK32164L241-T
(TAIYO YUDEN)

T-51750GD065J-LW-AON OPTREX CORPORATION Page 12/33




7.4.Timing Chart (4 S 5 Fv¥— k)

a. Pixel Timing Chart (£ 27 -z V% A X > 7 F v — )

teLk
twer tweL |

DCLK / N F 0-Noo
0.3

tps tou

, | P
DATA(R,G,B), Y 07V
DENA, HD, VD A\ 0.3vee

b. Horizontal Timing Chart (K4 4 22 7 F % — 1)

First Data
DATA Invalid Data 639 Y640 Invalid Data
(R,GB)
Last Data
thep trep

— N

DENA W |
tu=1/fy
bl
HD
1

pLY

c. Vertical Timing Chart (EEZ A1 I 7 F ¥— 1)

NN ENEEREEE
D(:D@@C OO

tvep tvep

R

tv=1/fv

Invalid Data

e

VD

AYl

W
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F—TR)

a

BERE U

7.5.Power and signals sequence (&

200 ms < 16

11 <10 ms

0<t7

0<t2<50ms

0<t3<50ms

0<t4<50ms
500 ms <t5

VCC

data

3.0V or 4.5V
0.3V

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

7.6.Pixel Alignment (BIZ&BC5)

Page 14/33
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7.7.Color Data Assignment (h S5 —F—4HER)

R DATA G DATA B DATA
COLOR INPUT MSB LSB | MSB LSB |MsSB LSB
DATA R5{R4:R3:{R2:{R1iR0O|G5:G4:G3:G2:G1:iG0|B5;B4:B3iB2:B1:B0
BLACK 0:i0:0:i0:0:0(0:0:i0:0:0:0|0:0:i0:0:0:0
RED (63) 1:1i1:1:1:1]0:0:0:0:0:0(0:0:0:0:0:0
GREEN®3)|0:0:0:0{0:i0(1:i1:1:i1i{1:i1|0:0:0:0:0:0
BASIC |[BLUE (63) 0oi0:0i0:f0:0|0:0i0:0f0:0 |1 {11111
COLOR |CYAN 0i0:0i0:0{0|1i1i1 i1t i1 1181810141
MAGENTA 1:1i1:1:1:{1]0:0:0:0:0:0(1:1:1:i1:1:1
YELLOW 1i1i1:1:1:1(1:1:1:1:1:1(0:0:0:0:0:0
WHITE 1:1it1:1:1:i1(1i1:i1:i1:1:1(1:1:i1:1:1:1
RED (0) oi0:0{i0:0:0(0:0{i0:0:0:0|0:i0i0i0:0i0
RED (1) 0i0:0:i0:0{1(0i0:i0:0:0:0|0:0i0:0:0:0
RED (2) o:i0:0i0:1;0(0:0i0:0:0:0|0:0i0:0:0:0
RED
RED (62) 1¢{1i1:1:1:0]0:0:0:0:0:0(0:0:0:0:0:0
RED (63) 1:1i1:1:111]0:{0:0:0:0:0(0{0:0i0:{0:0
GREEN@©) |O0:0:0:0:0i0(|0O0Oi0:0i0;0:i0|0:0:0:0:0:0
GREEN(1) |0:0:0:0:0:i0|0:i0:0:i0:0:i1|0:0:0:0:0:0
GREEN(®@) |0:0:0:0:0;0|(0O0O;0:0:;0i1;0|0:0:0:0:0:0
GREEN
GREEN®2) | 0:0:0:0:{0:i0(|1i1:1i1{1:0|0:i0:0:0:0:0
GREEN®3)|0:0:0:0:0:i0(1i1:1i1:{1i1|0:i0:0:0:0:0
BLUE (0) o:0:0:{i0:0:0(0:0;0:0:0:0|0:0:0:0:0:0
BLUE (1) 0:i0:0:0:0:0|0:0:0:0:0:0|0:0:0:0:0:1
BLUE (2) oi0:0{i0:0:0(0:0{i0:0:0:0|0:i0i0i0i1}0
BLUE
BLUE (62) 1i1:i1:1:i1:0
BLUE (63) 1i1:+1:1:i1+1
[Note] (i)

1) Definition of gray scale (F&#i#

Color (n) --- n indicates gray scale level. (niZBEFHL~1 2R LET, )
(L0EVCNTEOVHZ DLV EERLET, )

Higher n means brighter level.
2) Data 1:High, 0: Low
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7.8.Inverted Scan Capability (X &+ > RERHERE)

This module has the capability of inverting scan direction by signaling from controller.
Note: Scan direction cannot be changed during operation.
(ZDFV2—UZiF, 2 b e—90bEFICL D EEFMESEIZTLIENTEET, )
(E: Ax v HRAOEEPOERITTE EHA, )
The following figure shows the relation between the display position and the scan direction.
U T o, adhme Axy o FaORERLET, )

Normal scan(G@ & A % + ): REV = “L”

D( 1, 1) D( 2, 1) D( X, 1) D639, 1) | D@40, 1)
D( 1, 2) D( 2, 2) - D( X, 2) - D639, 2) D640, 2)
| | + + + | |
D(1,Y) D(2,) - D( X, Y) - D639, 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( iz 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)
| | + + + | |
D640, Y) D639, Y) - D( X, Y) - D(2,) D(1,Y)
| | + + + | |
D640, 2) | D639, 2) D( X, 2) D( 2, 2) D( 1, 2)
D640, 1) | D39, 1) D( X, 1) D( 2, 1) D( 1, 1)

The following drawing shows the relationship between the viewing direction and the scan direction.
oL, AHHAmMEEEFMOBEFRERLET, )

Normal scan GEH AF v ) Reverse scan (XHzAF v )

D(1,1) _— D(640,1) |:| |:| D(1,1) —_ D(®40,1)
D(1,480) <~ D(640,480) D D oaay £ DE40.480)
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7.9.Lighting Specifications (FEBR{L#%)

7.9.1.Absolute Maximum Ratings (¥t & X E )

Ta=25°C
Parameter(*8 8) Symbol(;2 &) | Conditions(§:4F) | Min. Typ. | Max. |Units({r)
Forward Current (JIE7E ) IF Note 2 - - 40 mA
AllowableReverseCurrent Ir - - - 85 mA
LED Power Dissipation Pp - - - 1.28 W
(GEE3ES)
Note 1 : Tiis value is for each 1 line.
(GE1 : 18y ofEzsrLET, )
Note 2 : Refer to the foward current derating curve.
(2 T4 =T 4 7 H—T % FRITFT, )
[Foword Current Derating Curve (EiREREFE) ]
IF (mA)
40 T |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
———————————————— e
| |
| |
| |
| |
0 25 75 Ta(°Q)
(LED Circuit (LED EI§8) ]
ke
ANODE1 O
F1 2R 22 R 2 n
ANODE2 |
CATHODE1 O
CATHODE2 O
B
ANODE3 O
pynypams
ANODE4 |
CATHODE3 O
CATHODE4 O
7.9.2.0perating Characteristics (Eh1£E 1)
Ta=25°C
Parameter(*88) Symbol(325) | Conditions(Zf4) | Min. | Typ. | Max. |Units(E{ir)
Forward VoltageVF (J[B7ET) VF - - 28.8 | 32 \Y}
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8.0ptical Specifications (JZEH#R)

8.1.Optical Characteristic (Jt24514%)

ltem Symbol|Conditions(4:4)| Standard Value(Ji# i) | Unit | Methodof | perark
. e Measure "
(FEH) GE™) | 6 | ¢ | C | Min. | Typ. | Max. | (B0 |gaeps| dB5)
(1)Brightness () B 0° | o° - 750 cd/m? Notef
Optimum (Fig.1)
s \Viewing Angle 9.
(2)Contrast(z/174}) CR = 150 300 - -
TOIE
Rx 0° | 0° - 0.55 - -
Red
Ry 0° | 0° - 0.35 - -
Gx 0° | 0° - 0.37 - -
(3)Color Green
Gy 0° | 0° - 0.56 - -
Coordinates
Bx 0° | 0° - 0.15 - -
(f5) Blue
By 0° | 0° - 0.14 - -
Wx 0° | 0° - 0.32 - -
White
Wy 0° | 0° - 0.35 - -
(4)Brightness Uniformity - 0° | O° 0.7 - - - )
(REL ) (g2
(5)Vertical Up Oy - 0° | 210 - 30 - Degree
Viewing Angle
(T 44 Down| 6p - 0° | =10 - 60 - Degree 03
: ig.
(6)Horizontal Left | ¢ | 0° | - |[>10]| - 55 - |Degree
Viewing Angle
KA ) Right dr 0° - | =10 - 55 - Degree
(7)Response Rise Tr 0° | O° - 15 - ms ]
(Fig.4)
Time(/& 2 5#)) |Decay| d 0° | 0° - 16 - ms
(8)Haze(~1 %) H - 9 - %
Note1:Under the condition of IF=35mA/chip, Ta=25°C
4 Conditions for Measuring :D
<> Environment: Dark room with no light or o] [o]
close to no light.
< Temperature: 25+5°C
<> Humidity: 40~70%RH
& HESMITITRROEY
OMERE  BWEFITFNICEL HRE
Q{Eﬂmﬁ&f :25+5C a B
OWPEEE: 40~70%RH —]

& Optimal viewing angle (The angle with best contrast)
& =AM (2 P TR MRRRERDTR)

ﬁ 6 O’clock
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€ Method of Brightness Measurement  (FEEHIE%) (Fig.1)
(1) Measuring Device (&)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (I &)
Center of Display 6=0°, ¢$=0°
On condition 0: A vertical angle from measuring direction to perpendicular.
¢ : A horizontal angle from measuring direction to perpendicular.
EEFRE 0=0° ., ¢=0°
oL, 0 IERRIT RS 2 A oD R 7 1) O B
& o TERRITST 2 AR 1 D /K S T R oD
(3) Method of Measuring (& /7 1k)
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.
BENRKRE2LHEFEE (BR®R) ML, HEB (cd/m?*) ZHET S,
HEEREEIBM—5 Lo AR L D SR AKREETS5 0 0mm e LTHIET S,
Ny 7 T4 PRI 3 05 EREEICIIET S,

N
— T | .
AN I Center  (Pixel)
%L%'/""/ (X, Y)=(120,160)
LCD Module —=T71T 'S
THehE Y o —b : \\\
—
. N

Distance: 500mm

A

TOPCON BM-5

Fig. 1
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€ Method of Contrast Measurement (=2 k7 & MAIED) (Fig.1)
(1) Measuring Device (&)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (I &)
Center of display: same as Method of Brightness Measurement
BT T Y SRS R T R AR & TR
(3) Method of Measuring GHIE71%)
+ Set LCD module to 6=0°, ¢=0°.
REREY 22—V &2 0=0" |, ¢=0° IZty 92, )
+ Change signal voltage to measure maximum brightness Y1 and minimum brightness Y2.
(EEERELE b, FAEEY 1, f/MNEEY 2 2H1ET 5, )
- Contrast is derived from CR=Y1/Y2.
(CR=Y1/Y24h= hF7ANMET D, )

# Definition of Brightness Uniformity (fEZe > DEFR) (Fig.2)
Definition is calculated from the 5 points (S0-S4) on the diagram below.
THIZRTA (S0~S4) ORERT, FTROHRERIITERT S,

S0~S4 MIN  (F/IMiE)

Standard value of Brightness Uniformity[%] = X100
CHEEE T & D HIAK ) S0~S4 MAX (i KfE)
(20mm) (20mm)
/_H 4 \
| | } (20mm)
S1 s4 41—
S0

e

Active Area

S2 sz —+—
} (20mm)

Fig. 2
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€ Method of Viewing Angle Measurement (fREFAHITEE) (Fig.3)

(1) Measuring Device (HIE%E)
TOPCON BM-5, Measuring Field: 1°

(2) Measuring Point (I E %)
Center of display: Same as Method of Brightness Measurement
BT T Y SRS R T R AR & TR

(3) Angle of Measuring (&%)
0 : An angle vertical to perpendicular line from the viewing direction.
0« YERUTKRIT D A i o T ECHLS [ O £4 T
¢ : An angle horizontal to perpendicular from the viewing direction.
Q : ERITRET 2 WA o0 K ST 5 1R O 4 E

(4) Method of Measuring (HIE k)

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.
BEZAT—D ¢ =0° [ZEELTBM— 7082 h 7 AN 0 &5 % 0 AL FAR
DERTROKFEEEMA ¢, BEAT =D ¢ =9 0° IZEHELTBM— 7082 FT7 A
F1O &L 0 AMELHEARY LT FMOEEHEMA O & LU TRET D,

Temperature Chamber (G {if#)

Rotation Table (0,¢) (Eiz27—)

TOPCON BM-5
m LCD

| ]

)

Computer Control Unit &
OV o — Waveform Generator

Ay bhu—7 FEsAR
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€ Measuring Response Time (G OHIE)  (Fig.4)

(1) Measuring Device (HIZ%:(E)
TOPCON BM-5 , Measuring Field: 1°
Tektronix Digital Oscilloscope
T/ k= A T VAR A a—T
(2) Measuring Point (I E )
Center of display, same as Method of Brightness Measurement
BT T Y SRS R T R AR & TR
(3) Method of Measuring GHIE /%)
Set LCD panel to6=0°, and ¢=0°.
AT~ ENVE =0 | ¢=0° IZEy hT D,
* Input white—black—white to display by switching signal voltage.
HoR—oAERTTDL KR RETEEZY D B 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 td is optical response time during the change from 10%to 90%
immediately after decay of signal voltage.
EEEEUVEABEMOBELZZNEN0%, 100%ET5HE, RREFLHLE
D1, JEFISER 9 0%D 5 1 0%ICEILT HDITh oM EZ « r & L, RTME
B TR B, BFISEN 1T 0% 5H 9 0%ICETEIT 20 Z ¢ d & T2,

White Black White
100%
90%
Brightness
10%
0%
U S e B
Fig. 4
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9.Test (GAER)

No abnormal function and appearance are found after the following tests.
TrREOMRERZ E L2, RRECIEICREN 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.
Sk BICHRE DR Y | JRE 20+5C, B 6515%, EIMERETITY,

No. Parameter(Z2 H) Conditions(GRER N %) Notes(iERD)

1 High Temperature Operating | 60°C+2°C, 96hrs (operation state) (GEE)
(FiRENERER)

2 | Low Temperature Operating | 0°C+2°C, 96hrs (operation state) (GHFE) 1
(IR BNV ERER)

3 | High Temperature Storage 70°C+2°C, 96hrs 2
(FiRPRATRER)

4 | Low Temperature Storage -20°C+2°C, 96hrs 1,2
(IR PRATRER)
Damp Proof Test (i@ 75) | 40°C+2°C, 90~95%RH, 96hrs 1,2
Vibration Test Frequency:10-57Hz/Vibration width(one side):0.75mm 3

(RENFAER)

:58-500Hz/Gravity:9.8m/s’
Sweep time:11minutes
Test period:3hrs for each direction of X,Y,Z
IRENE W E : 10~57Hz, K #RME : 0.075mm
: 58-500Hz, AEE : 9.8m/s”
FoIRE 11 5[
BRI 3 P, XY.Z & J71A) 1 EFH

7 Shock
(TET5)

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

T IEEE  490m/s”

ERFEE, t=11ms

B3 1B iR, £X2Y,2Z %1
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No. Parameter(Z2 H) Conditions(GRER N %) Notes(iERD)
9 | Shock Test To be measured after dropping from 60cm high on

the concrete surface in packing state.

(EHOHRTIRIEIZ T 60cm D F S H TR DEFHT

o7 U— MRA~ET)

Dropping method corner dropping( & T)

| F A corner : once(1 [E])
E c D Edge dropping &% T)
; l / B,C,D edge : once(1 [El)
Face dropping(E¥&T)
i600m E,F,G face : once(1 )
Concrete Surface(3 > % 1) — MEK)

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.

HE1EELRWI &,

2 RERE, WIRFIEIC 4 R BE Lok, WIET D,
3 ARERNTEY 2 —LHETT,
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10.Appearance Standards (S &858

10.1.Inspection conditions(¥M R A & #4)

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.
TN & OFERE30em L ETEBIC L OV REEIT S,

T E BT AL, BRI UCHIBRA S 457 OFIFENE T 5,

10.2.Definition of applicable Zones(% > 7 ILDER Y — VD E )

| Bezel Frame

A
i K — &

A Zone

B Zone

C Zone

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 =2 Ry b
BY —r : Ry NERAY —ERIZEEE N5

CY = FOMDEsy

AY — 2 +B Y —  =HREF A
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