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1.Application (i H)

This specification applies to TFT-LCD module (T-55343GD035JU-LW-ADN).
AHEEEZ, A7 b Ly 7 AP EET S TFT-LCD £ = —/b
(fhE : T-55343GD035JU-LW-ADN)( 23 35,

2.General Specifications (— ;4 #)

Screen Size : 3.5inches (-1 > F)(8.9cm) Diagonal(x}£5)
(EE A 2)

Active Area : 70.08(W) x 52.56(H) mm

(B 23R TE)

Display Format : 320(W) x 3[R.G.B] x 240(H)

CEES

Pixel Size : 0.073 x 3[R.G.B](W) x 0.219(H) mm
(CEEE)

Pixel Arrangement  : RGB-Stripe(RGB A 7 1 )

(EES 2T

Color Depth . 16M colors

(%0

Display Mode : Normally White(/ —~ U —& U A k)
(FRRE— )

Viewing Direction . 12 O’clock (1 Angle of Least Color Inversion)
(1i58)

Surface Treatment :  AG Coating

(3% AL )

Interface . 24-bit Digital RGB interface(8-bit / color)

(A F—7x—R) 4ty hTVHILVRGB A ¥ —T7 = —A)8 B )
Outline Dimension : 79.00W) x 65.0(H) x 3.2Max*(D) mm
(FME~HE) *Without FPC and Component Area(FPC & FEEH M 2 BR <)
Weight (E5£) . 29.5gmax

Backlight(F@/{1:4£) : LED Backlight / White (LED /N 7 4 M)

RoOHS regulation : To our best knowledge, this product satisfies material
(RoHS #i7E) requirement of RoHS regulation.
Our company is doing the best efforts to obtain
the equivalent certificate from our suppliers.
WHORET ARV 2BV T, AR X RoHS #E 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 (¥ 55 5 4)

Item Conditions Temperature Range Remark
(FEH) ESED) (lELRE H ) i)
Operating Temperature Range PNL Surface N
e . -20~70°C Note1 (7 1)
(BHVEIR L) (7SR IVER )
Storage Temperature Range PNL Surface 30~80°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.

H ERREEIE, IMEOALZREET DIRETHY, =2 M I A M INEEE, 0o
FRENL, HEEMEREIE Ta=+25°CIC CHIE L £,
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4.Dimensinal Outline (4 # &)
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5.Block Diagram (7 A w2 4847455 L4L)

SDI
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VSYNC

ENABLE
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6

1/O Terminal ( I /O ¥mF)

6.1.CN1 Pin Assignment (CN1 E >Bt51)
Used FPC (f/ FPC) : P0.5mm, 40pin, T=0.3mm
Corresponding Connector (& =%~ %) : 6240 Series (ELCO)

No. | Symbol(FE %) Functional Description (#% #® & #)
1 RL Input to select Source driver Datashift direction
(V—=ARTAN—=F =% 7 | JFAER)
2 B Input to select Gate driver Datashift direction
(F—=F RIAR=AF ¥ 27 FHRER)
3 DOTCLK Clock Signal (Fv ~7 v 7{E5)
4 VSYNC Vertical Sync Input (EE FIHE5)
5 HSYNC Horizontal Sync Input (K -[FIHE &)
6 ENABLE Input Data Enable Control (1 *—7 /L {§%5)
7 DB23 Data Signal Graphic Display Data Red-data (MSB)
(RTF—421E5  mEfrey )
8 DB22 Data Signal Graphic Display Data Red-data (/75 —#1575")
9 DB21 Data Signal Graphic Display Data Red-data (/75 —#1575")
10 DB20 Data Signal Graphic Display Data Red-data (GR5— %15 %)
11 DB19 Data Signal Graphic Display Data Red-data (GR5— %15 %)
12 DB18 Data Signal Graphic Display Data Red-data (GR5— %15 %)
13 DB17 Data Signal Graphic Display Data Red-data (GR5— %15 %)
14 DB16 Data Signal Graphic Display Data Red-data (LSB)
(RTF—2E5 My )
15 GND Power Supply (OV, GND) (&R (0V, GND))
16 DB15 Data Signal Graphic Display Data Green-data (MSB)
(k7 —421E5  mEfre Y 1)
17 DB14 Data Signal Graphic Display Data Green-data (&7 — %18 &)
18 DB13 Data Signal Graphic Display Data Green-data (&7 — %18 &)
19 DB12 Data Signal Graphic Display Data Green-data (&7 — %18 &)
20 DB11 Data Signal Graphic Display Data Green-data (&7 — %18 &)
21 DB10 Data Signal Graphic Display Data Green-data (&7 — %18 &)
22 DB9 Data Signal Graphic Display Data Green-data (&7 — %18 &)
23 DB8 Data Signal Graphic Display Data Green-data (LSB)
(fk7—21E5 Ry 1)
24 GND Power Supply (OV, GND) (&R (0V, GND))
25 DB7 Data Signal Graphic Display Data Blue-data (MISB)
(F7r—4E5 mbfrey )
26 DB6 Data Signal Graphic Display Data Blue-data (55— % {2 &)
27 DB5 Data Signal Graphic Display Data Blue-data (55— % {2 &)
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28 DB4 Data Signal Graphic Display Data Blue-data (55— % {2 &)
29 DB3 Data Signal Graphic Display Data Blue-data (55— % {2 &)
30 DB2 Data Signal Graphic Display Data Blue-data (55— % {2 &)
31 DB1 Data Signal Graphic Display Data Blue-data (55— % {2 &)
32 DBO Data Signal Graphic Display Data Blue-data (LSB)
(F7—4E5 KMy )
33 SDI Serial Interface Data (3 U 7 /L7 —% AJj)
34 SCL Serial Interface Clock (U 7 v27 v 7 AJj)
35 cs Serial Interface Chip Select L :Active(F > 7L 7 MEHE L : 8R)
36 RESET System RESET L:Reset(V kv Mg%S L: Uty h)
37 SDO Serial Interface Data (3 U 7 v7—# 7))
38 GND Power Supply (OV, GND) (&R (0V, GND))
39 VCC Power Supply for System (327 A FHEIR)
40 VCC Power Supply for System (327 A FHEIR)
6.2.CN2 Pin Assignment (CN2 E >Bt51)
Used FPC (£ FPC) : P0.5mm, 3pin,T=0.2mm
Corresponding Connector (& =% 7 %) : 6298 Series (ELCO)
No. | Symbol(FE %) Functional Description (#% #® & #)
1 LED A LED Anode Terminal (LED 7/ — Fi#g1)
2 NC Non Connection (A4 H 5 1)
LED K LED Cathode Terminal (LED i/ — NG
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7.Electrical Specifications

(EXBIH{E)

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

Ta=-20~70°C, GND=0V

Parameter Symbol Conditions Min. Max. Units
(HH) (£ %) ESED) (HAL)
Supply Voltage VCC B -0.3 4.0 \
(BBIRETE)
Input Voltage VIN GND-0.3 40 \
(ANTJEHE)
7.2.DC Characteristics(D C #%1%)
Ta=-20~70°C, GND=0V
Parameter Symbol Conditions Min. Typ. Max. Units
(FHH) (L %) €] (HAD)
Supply Voltage vCC - 3.0 3.3 3.6 v
for System
(¥ AT L HEIREL)
"High" Level Input Voltage ViH - 0.8vce - VCC \
("High" L~V A T EEE)
"Low" Level Input Voltage ViL - 0 - 0.2vee \
("Low" L~ A J1 B FE)
High Level Output Voltage VoH - 0.9vCC - VCC \
("High" L~V H 11 5EE)
Low Level Output Voltage VoL - 0 - 0.1VvCC \
("Low" LU HH 11 FE)
Opeating mode Current ICC VCC-GND=3.3V - 11.0 16.5 mA
(BEIR )
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7.3.AC Characteristics(A C4¥14)

7.3.1.Serial Interface Timing Characteristics (U7 ILA 3 —T 1 —X R A 2 U J4MH)
Ta=-20~70°C, GND=0V

Parameter Symbol Min. Typ. Max. Units
(HE) Ge") (BAir)
Serial Clock Cycle Time tclk 50 - - ns
(VTN Ty 7Y A7)
Clock Low Width tsl 25 - - ns
(VTN vy 7 LSV Ag)
Clock High Width tsh 25 - - ns
(VT Nr vy HVVANE)
Clock Rising Time trs - - 30 ns
VT Tay b ED D EERE)
Clock falling Time tfl - - 30 ns
(U TNT vy 750F D )
Chip Select Setup Time tcss 0 - - ns
(FoFELs by N7y FEEE)
Chip Select Hold Time tcsh 10 - - ns
(Fv 77 ME—N FEHE)
Chip Select High Delay Time tcsd 20 - - ns
(F > 77 FHIEBERH)
Data Setup Time (7—% & v F7 » 7K¢H) tds 5 - - ns
Data Hold Time (7 — % &—/L RIEEf#]) tdh 10 - - ns
tcss tesh
CS
// csd,
telk o tsh Ui’*_ .
SCL

=

tdh
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7.3.2.Digital RGB Interface Timing Characteristics
(FYHNVRGB A v H—T =—AK A I )

Ta=-30~85°C, GND=0V

Parameter Symbo Min. Typ. Max. Units
" B G =) (B fir)
DOTCLK Frequency (7 7 7 J&H40) footeLk - 6.5 10 MHz
DOTCLK Cycle Time (7 11w 7 # 7 AB) | tooreik 100 154 - ns
Vertical Sync Setup Time tusvs 20 - - ns
(VSYNC & v 7 v FiFfH)
Vertical Sync Hold Time tvsvh 20 - - ns
(VSYNC = —/b RF)
Horizontal Sync Setup Time thsvs 20 - - ns
(HSYNC & > 7 7§ )
Horizontal Sync Hold Time thsvH 20 - - ns
(HSYNC 7—/1 FHEER)
Phase difference of Sync Signal Falling Edge thy 1 - 240 | toorcwk
(SYNC 15 532 F 0 (i fH7E)
DOTCLK Low Width (7 7 > 7 L /3L A1) tew 50 - - ns
DOTCLK High Width (7 & v 7 L 73V Alg) tekn 50 - - ns
Data Setup Time (5 —% & v b7 v 7)) tos 12 - - ns
Data Hold Time (7 — % 75— /L REEfH) ton 12 - - ns
P tvsys | tvsyH
VSYNC \ D " /
\ 7
—_— tHsYs tHSYH
HSYNC iy _/
tHv ¢ 1POTCLK X
DOTCLK /l
N 7
tekL tckH
DBO~DB23 >§:
tos toH
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7.3.3.Data Transaction Timing in Parallel RGB Interface (SYNC Mode)
(NFVLAVRGBT—HWMEZ A I 7))  (SYNCE—K)

Hcycle = 408 o
tHBP = 68 toisp = 320 thFP = 20

s SAM-AANALAMTA-ANAN
HSYNC // J

317]318]319
a) Horizontal Data Transaction Timing

Veyele = 262Lines

<

tver = 18

- I -
VSYNC i
Voisp = 240Lines i tvrp=4
e JUUUTTUUL— TUUUUL

Line 0 Line 239

4
y
A

4

b) Vertical Data Transaction Timing

7.3.4.Data Transaction Timing inParallel RGB Interface (ENABLE Mode)
(RZUNVRGBTF—XWEHHZ 7))  (ENABLE E— I)

1period (1Frame)

Dummy Enable
240H (3H) >2H

i »

L]

=

DB0~DB23

1Horizontal Period
320 dotclk | 31~80 dotclk

S A

DB0~DB23 |DO |D1|D2 D|ID|D DO
317|318|319

A 2 74

DOTCLK

<
y S N
\
\
\
\
\
\
\
\
\
\
N
\
N
<

ENABLE

Valid Data Transfer Area
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7.3.5.Reset Timing Characteristics (Jtwv FAFRZA 22 )
Ta=-20~70°C, GND=0V

Parameter Symbol Min. Typ. Max. Units
(FER) (FLH) (HAT)
Reset "L” Pulse Width(V & v F”L”/3/L A 1ig) trw 10 - - us

RESET \V/ \ Vi

L

tRES

7.4.Power ON Sequence (EJEON >—4 2 X)

7.4.1.Data Transfer of SPI (SP| +—#& #gi%)

Trancfer starts Trancfer Ends

CSE W

12 3 45 67 8 81011121314151617 181920 21 2223 24

IHERRREEAEeRReeRee

Device ID

7.4.2.Power ON Procedure (Recommended Sequence) VCC Power ON (VCC EIEON)
(FEJR ON FJA : 4% —/7r %) !
Wait 10usec~ (10usec 2L _E#52)
vee J= < 10us l
RESET . Release RESET (Vv hfEER)
— et !
SPI SPI Accessing >< Input Control Signal
SPI Command sequence (Refer to 7.4.3.) (fﬁ”fﬁ]{g%kﬁ)
DOTCLK (DOTCLK/HSYNC/VSYNC)
\
HSYNC Execute SPI Command Setting

==

we_/WYITUUY S R
18T {4TH

‘ i Input Black data
ng; i Black Pattern Normal Pattern (%?"* 5 Ajj)
‘ 1
LCD Display ON after 11 frames
(VSYNC 11 7 L— 1% LCD #4T)

> Display ON
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7.4.3.Command List for Power ON (Recommended Setting)
(ERONBODIOT Y &R #HES—47 U X)

Setting ltem | Index | Value
Driver Output 0001 h 6300 h
LCD Driver AC Control 0002 h 0200 h
Power Control (1) 0003 h 6064 h
Data and Color Filter Control 0004 h 0447 h
Function Control 0005 h B084 h
Contrast/ Brightness Control 00CA h 4008 h
Frame Cycle Control 000B h D400 h
Power Control (2) 000D h 423D h
Power Control (3) 000E h 3140 h
Gate Scan Starting Position O00OF h 0000 h
Horizontal Porch 0016 h 9F80 h
Virtical Porch 0017 h 2212 h
Power Control (4) 001E h 00DB h
Gamma Control 1 0030 h 0000 h
Gamma Control 2 0031 h 0607 h
Gamma Control 3 0032 h 0006 h
Gamma Control 4 0033 h 0307 h
Gamma Control 5 0034 h 0107 h
Gamma Control 6 0035 h 0001 h
Gamma Control 7 0036 h 0707 h
Gamma Control 8 0037 h 0703 h
Gamma Control 9 003A h 0CO00 h
Gamma Control 10 003B h 0006 h
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7.4.4.Color Data Assignment (W5 —T—42RER)

2) Data

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

Color (n) --- n indicates gray scale level. (niZfFH L~ VA2 RLET, )
Higher n means brighter level. (&9 &\ iz LV BHAZ WL~ E2EKRLET, )

1:High, 0: Low

1) 8-bit / color
R DATA G DATA B DATA
COLOR INPUT  |MsB(DB23) LSB(DB16) MSB(DB15) MSB(DB7) LSB(DBO)
LSB(DBS)
DATA DB:DB:DB: DB: DB :DB: DB : DB| DB : DB i DB DB : DB : DB : DB | DB |DBiDB:DB:DB: DB : DB i DB : DB
23 :22:i 2 20 19 18 1 17 1 16 | 15 14 13 12 11 10 9 8 7:6 5 4 3 2 1 0
BLACK 0:0i0i0:0:0:i0:0
RED(255) [1:i1i1:1i1:i1:111

ZE:)EN 0:0:0i0:0:0:0 0O|1:1i1:1:1:1 1 1]0:0:0i0:0:0 00
BASIC |[BLUE(255)|0:0:0:0:0:0:0 0|0:0:0:0:0:0 O O(1i1:i1:1:1:1 1.1
COLOR|CYAN 0:0i0i0:0:i0:0 0111 :1i1:1 1 1(1i1:181:1:1. 11
MAGENTA [1i1i1i1:1i1 111[0f0:0:{0:0:i0i010(1i1:1i1i1i1:1 1
YELLOW 11118141 1 1(1i1i1:i1i1i1 1 :1(0i0:0:0i0i0: 0.0
WHITE 111111 1 111118131 1 1 |1i1i1i1:1:1:1 .1
RED (0) 0:0:0:0:0:0{0 0O|0:0:0:0:0:0 0 0|0:0i0:i0:0:0 00
RED (1) 0:0i0i0:0:i0:0 1|0:0i0:0:0:0 0 . 0|0:0i0i0:0:0 00
RED (2) 0:0i0i0:0:0i1 0|0:0i0:0:0:0 0 0|0:0i0i0:0:{0 0.0

RED
RED(254) [1:1i1:1:1:1:1 . 0({0:i0:0:0:0i0:0 0(0:i0:0:0i0:0 00
RED(255) [1i1i1:i1:1i1. 1. 1[{0:0:0:0:0:0:0 0(0:0:0:0:i0:0 00
GREEN(Q) |0:0i0i0:0:i0i0 0O|0:0i0:0:0:0:0:0|0:0i0i0:0:0 00
GREEN(1) |0:0:i0i0:0:i0:0 0O|0:0i0:0:0:0 0 1|0:0i0i0:0:0 00
GREEN(2) |0:0:i0i0:0:0:0 0O|0:0i0:0:0:0 1 0|0:0i0:i0:0:0 0.0

GREEN
ZEE)EN o:0i0i0:0:i0:0 O|1:1i1:1:1:1 1. 0]0:0i{0i0:0:0 00
ZE:)EN o:0i0i0:0:0:0 O|1T:1i1:1:1:1 1 1]0:0i{0i0:0:{0 0.0
BLUE (0) 0
BLUE (1) 1
BLUE (2) 1.0

BLUE
BLUE (254) 1911111110
BLUE (255) 1i1i1i1:1:1 1 1

[Note] (%)
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2) 6-bit/ color

2) Data 1:High, 0: Low

connected to GND.

1) Definition of gray scale (F&#i#
Color (n) --- n indicates gray scale level. (niZfFH L~ VA2 RLET, )
Higher n means brighter level. (&9 &\ iz LV BHAZ WL~ E2EKRLET, )

R DATA G DATA B DATA
COLOR INPUT  |MSB(DB23) LSB(DB18)|MSB(DB15) LSB(DB10) |MSB(DB7) LSB(DB2)
DATA DB23 :DB22:DB21:DB20: DB19 { DB18 | DB15 : DB14 : DB13 : DB12 : DB11 : DB10 [ DB7 : DB6 i DBS i DB4 : DB3 | DB2
BLACK oi0:0i0{0:0|J]0:0:{0:0:0:0|0:0i0i0:0:0
RED (63) 1:1:i1:1:¢ 1 1 0:0:0:0:t0:0)|0:0:i0:0i0:i 0
GREEN@®3) 0:0:0:i0: 0 : O 1 1 1 1 1 110:0:i0:0:0: 0
BASIC[BLUE®3) [0 :i0:0:0:i 0 :0|0:0:i0:0:0:0/|1T:i1:1:i1:1:1
COLOR|CYAN 0:0:0:0:0:0 1 1 1 1 1 1 11i1i1:1:1:1
MAGENTA | 1 i1:i1 i1 1 1 0O 0:t0:i0i0i0 111111
YELLOW 111818181 1 1 1 1 1 1 110:0i0:0:0:{0
WHITE 1:1:i1:1:¢ 1 1 1 1 1 1 1 1 11i1i1:i1:01411
RED (0) 0:i0:0:0;0:0|0:0:0:0:0:01|0:0:0:i0:0:0
RED (1) 0:0:0:0: 0 1 0 0:0:0:0:0)|0:0:0:0:0:0
RED (2) 0:i0:0:0i 1 0o|]o0:0:0:i0i0i0|0i0:0i0i0:0
RED
RED (62) 1:1:1:1: 1 0|]0:0:0:i0:0:i0|0:i0:0;0:i0:0
RED (63) 1:1:1:1: 1 1 0: 0:0:0:0:0)|0:0:0:0:0:0
GREEN(O)| O0:0i0i0:0:0|0:0:0:0:0:0)|0i0i0:0:i0: 00
GREEN(M)| 0:f{0:i0i0f0 :0|0:0:0:0¢:0 110:0i0:0:0:{0
GREEN(2) | 0i0:0:i0: 0 0| 0:0:i0:0 1 0|0i0:0i0i0: 0
GREEN
GREEN@®62) 0 :0:0:0: 0 : O 1 1 1 1 1 0|0i0:0:i0:i0:0
GREEN@®3) 0:0:0i0: 0 i O 1 1 1 1 1 110:i0i0:0:0: 0
BLUE (0) oi0:0:!0i0:0|0:0:i0:0:0:0]|0:0i0i0:0:0
BLUE (1) oi0:0;0:{0:0|0:0:i0:0:{0:0|0:0:0:i0:0:1
BLUE (2) 0:i0:0:0;0:0|0:0:0:0:0:01]0:0:0:i0:1:0
BLUE
BLUE (62) 1i1:1:1i1:0
BLUE (63) 1:1:1:111:1
[Note] (%)

3) In case of 6bit / color Lower 2bit at each color (DB17, DB16, DB9, DB8, DB1, DB0) must be

T-55343GD035JU-LW-ADN
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7.5.Power OFF Sequence (&R OFF —4 2 X)

7.5.1.Power OFF Procedure (Recommended Sequence)
(ZBH ON FE : #E£Es —7r o %)

Execute SPI Command Setting

vee (8Pl @i FEREFEAT)
RESET l
SPI Command sequence (Refer to 7.5.2.) lnpUt White Data
SPI >© SPI Accessing >< ( E?"*& Ajj)
1
DOTCLK LCD Display OFF after 6 frames
‘ (VSYNC 6 7 L — A% LCD OFF)
HSYNC l
Stop Control Signal
VSYNC
l l l l l l l l ]r \ (DOTCLK/HSYNC/VSYNC)
18T 6TH
1
ngg Normal Pattern >< White Pattern VCC Power OFF
(VCC & OFF)

7.5.2.Command List for Power OFF (Recommended Setting)
(IR OFF BroD =< o F5& @ Ry — 4 0 )

Setting Item Index Value
Power Control (1) 0003 h 0100 h

7.6.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.

IOEYa—VZiE, 2 he—I90nbEFC LV EEHTMEZSIZTLZ LR TEET,
I A% CHROBEROER T TE EH A,

The following drawing shows the relationship between the viewing direction and the scan direction.
LT OMIZ, a8 AFm e A% v o A ORERERLET,

Normal scan (TB: H RL: H) Reverse scan (TB: L RL: L)
(B A% ¥ ) (REEA F ¥ )
D(1,1) ——— D(320,1) D(1,1) ——— D(320,1)
e 2
..... > g
D(1,240) —<~"_ D(320,240) D(1,240) <~ D(320,240)
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7.7 Lighting Specifications (FRBH{IA4%)

7.7.1.Absolute Maximum Ratings (i) e K E#)

Ta=25°C
Parameter(T8 H ) Symbol(;2 &) | Conditions(§4F) | Min. Typ. | Max. | Units(B{r)
Forward Current (JIE=E ) IF Note 2 - - 35 mA
Allowable Reverse Current IR - - - 50 wA
Q¥ EER)
LED Power Dissipation Pp - - - 0.77 W
(FFAHER)

Note 1 : This value is for each 1 line.

GE1 : 18byoEERLET, )

Note 2: Refer to the forward current derating curve.
GE2 : T4 v—T > T H—T%THIIRT, )

[Forword Current Derating Curve (EFRERFME) ]
[LED Circuit (LED [E§&)]

IF (mA)
LEDA O— 4
35
3
2
N 3
15 | """"""""""""""""""""" <
| 2
3
30 25 70  Ta(°C) LEDK O0—4
7.7.2.0perating Characteristics (EifEE#H%)
Ta=25°C
Parameter(T8 H ) Symbol(;2 &) | Conditions(§:4F) |  Min. Typ. | Max. | Units(B{r)
Forwrad Current (IEZE ) IF Note1 - - 20 mA
Forward Voltage (JIE7E/T) VE [F=20mA / 1 line - 19.2 - \Y}
Power (&) PL 0.39 W
Note1: Current of LED par chip must be lower than 15mA at 70 degC.
The current of LED must be tuned to satisfy as Forword Current Derating Curve
mentioned relationship
1 LEDJE&EW X, 70°C. 15mA L VIR T A0 ERH Y £,
IR 2 /2 972 OIC LED OB AT T 20BN H Y £,
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8.0ptical Specifications ({ =t )

8.1.Optical Characteristic (Jt24514%)

ltem Symbol [Conditions(4:f)| Standard Value(GRF&{i) | Unit ":Aeth°d°f Remark
easure
(FEH) GE™) | 6 | ¢ | C | Min. | Typ. | Max. | (D) |gaseps| d85)
(1)Brightness (5 ) B 0° | O° - 400 cd/m? Note1
Optimum
= \Viewing Angle
(2)Contrast(z/174}) CR i 400 700 - -
TOIE
Rx 0° | 0° 0.58 0.63 0.68 -
Red
Ry 0° | 0° 0.31 0.36 0.41 -
Fig.1
Gx | 0° | 0° 030 | 035 | 040 | - | F9D
(3)Color Green
Gy 0° | 0° 0.55 0.60 0.65 -
Coordinates
Bx 0° | 0° 0.10 0.15 0.20 -
(f5) Blue
By 0° | 0° 0.05 0.10 0.15 -
Wx 0° | 0° 0.28 0.33 0.38 -
White
Wy 0° | 0° 0.30 0.35 0.40 -
(4)Brightness Uniformity] - 0° | O° 70 - - %
. (Fig.2)
(HERE 2 9)
(5)Vertical Up oy - 0° | =5 - 80 - Degree
Viewing Angle
(T 44 Down| 6p - 0 >5 - 80 - Degree .

: (Fig.3)
(6)Horizontal Left | ¢ | 0| - | 25| - 80 - |Degree
Viewing Angle
KA ) Right dr 0° - >5 - 80 - Degree
(7)Response Rise Tr 0° | O° - 8 - ms ]

(Fig.4)
Time (i &) |Decay| =d 0° | 0° - 15 - ms

Note1:Under the condition of maximum brightness. (i 1: 5 K S T)
4 Conditions for Measuring
<> Environment: Dark room with no light or
close to no light. 12 O'Clock
< Temperature: 25+5°C
<> Humidity: 40~70%RH
& HESMITITRROEY
OMERE  BWEFITFNICEL HRE
OWEHEE : 25+5C
OWPERE : 40~70%RH
4 Optimal viewing angle (The angle of Least Color Inversion)
& AT (BB KERLIZS WFR)
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€ Method of Brightness Measurement (V&I EEE) (Fig.1)
(1) Measuring Device (&)
TOPCON BM-5, Measuring Field: 1°
(2) Measuring Point (I &)
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.
EEFRE 6=0°, ¢=0°
el U, 0 0 IERRII ST 2 WA T oD R T ) O FE
& o TERRITST 2 A 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,

Center (Pixel)

N |
AN |
S (X Y)=(120.160)

| s
Nge===FF—
LCD Module ,_——-—"’%l‘:‘\/
BRED21—IL . N
,,,,,,,,,,,,,,,,,,,,,, N
L
.o AN
N
/ ~
N
. N
Distance: 500mm
EE R
TOPCON BM-5
Fig. 1
T-55343GD035JU-LW-ADN (AD) OPTREX CORPORATION Page 20/33

OPTREX Confidential



€ Method of Contrast Measurement (=X k7 A MAIEW) (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 (e & DEF) (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)
(15mm) (15mm)
—
} (10mm)
— S1 S4
S0
'\ Active Area

. + (1omm)

Fig. 2
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€ Method of Viewing Angle Measurement (GREAHIEE)  (Fig.3)
(1) Measuring Device (HIE%E)
ELDIM EZ : CONTRAST

(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 @ TERBRITKIT D WA O TEEHLS [ O A
¢ : An angle horizontal to perpendicular from the viewing direction.

D ;TR 2 A I OO KT 1R O £ B

(4) Method of Measuring GHIE 5 {%)
Set the module on the rotation table and measure a vertical axis direction in the state that
fixed ¢ =0 degrees horizontal axis direction to 8 =90degrees.
(Viewing angle is measured automatically by EZ CONTRAST).
TV 2=V ERERAT—VIZEy L, BEESHEZ ¢ =0° | KFEITMAZ 0 =9 0°
WZEE UTHIEZAT 9,

(1R37f1X EZ CONTRAST I L 0 HEWIIE S D)

Temperature Chamber (188 ##)

Rotation Table (0,4) (E#&HzF—3)
EZ CONTRAST
2 LCD
Corpputer Control Unit &
AvEa—5— Waveform Generator
arvhka—35., BEEESR
Fig. 3
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€ Measuring Response Time (G2 RE OBIE)  (Fig.4)
(1) Measuring Device (HIZ%:(E)
TOPCON BM-5 , Measuring Field: 1°
Tektronix Digital Oscilloscope
T hn=r Al FUAVEY R A=
(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
—P> ¢ P —
100%
90%
Brightness
10%
0%
— Tr «— —» d «—
Fig. 4
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8.2.Definition of Viewing Angle and Optimum Viewing Area (4 & OV £ #i[#H)
*Point e shows the point where contrast ratio is measured. : 6= 0°, ¢= -°
gy A RNGHES : 0=0", ¢=—" - @FIKA |
*Driving condition: Ff=60Hz
(BRENSAE)
90°
135° \ 450
—
0 90°
—
180° /‘g, (6 =0°) )
1 ¢
180° P ! 0°
225°
5700 270°
*Area [ | shows typ. CR>30
CR=30 Ziifi )23 HIEMER AEIF --- [ ¥
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9.Test (FRER)

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 | 70°C+2°C, 96hrs (operation state) (GE®E)
(FiRENERER)

2 | Low Temperature Operating | -20°C+2°C, 96hrs (operation state) (G#®E) 1
(IR BN ERER)

3 | High Temperature Storage 80°C+2°C, 96hrs 2
(FiRPRATRER)

4 | Low Temperature Storage -30°C+2°C, 96hrs 1,2
(IR PRATRER)

5 | Damp Proof Test 40°C+2°C,90~95%RH, 96hrs 1,2
(M2 ER)

6 | Vibration Test Total fixed amplitude(Z#=ME) : 1.5mm 3
(HRENHUER) Vibration Frequency(#REh &%) : 10~55Hz

One cycle 60 seconds to 3 directions of X, Y, Z for
each 15 minutes
(I FEE 15 XY.Z3 70 4 155 0/)

7 | Shock Test To be measured after dropping from 60cm high on
(B ER) the concrete surface in packing state.
(EHDOHRTRERIZ T 60cm D S5 Rl D EFHT
27— MERSET)

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.

ELl: gL &,

M2 RERE ., EIREIRIC 4 FERGE L2k, WIET A,

3 AR AOTE Y 2 — L TT S,
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