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1. BASIC SPECIFICATIONS #&{ti
1.1 STRUCTURES ##m&
No. FACTOR IEH SPECIFICATIONS {t#k UNIT
B
1 |[LCD structure LTPS (Memory in Pixel type) -
LCD #i& LTPS (Memory in Pixel 2 4 )
2 |outward ** (W xHxD) 29.51x31.11x1.026 *1) mm
vASiZ
3 |Weight Approx.1.5 g
EE # 15
4 |screen size 2.51 (0.99 inch) *round type cm
A4 X 2.51(0.99 inch) *#h &
5 |number of dots 25,792 (180*RGBx180) dot
Fv M
6 |dot pitch (Horizontal x Vertical) 0.0465x%0.1395 mm
Fy rEYTF
7 |dot layout RGB Stripe -
Fy kL4779 RGB R k547
8 |liquid crystal mode ECB normally black (Reflective type)
HRE—F ECB/—3 U739y (R§E) )
9 Polarizer Hard Coat type (*Pencil Hardness : 2H) )
RIHR N—Fa—+ “faEREE : 2H)

*1) Excluding FPC and part of protruding. See attached drawing for details.
FPCH+EMEFEY . FHHIIHESE,
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Scan Direction

1.2 BLOCKDIAGRAM JOvYHEALTFTHTS L

The block diagram of a panel is shown below. TiZZHR

1.2.1 Pin layout Internal circuit  E LA 7™ k EAEREIE

SN

_— =z z 9O =
= a o S “wwww a v
On.n:OI—DDUJUJ:):)xmkaxouD
Oruw OVwwe o J3302unx 0 2300
SuxX>Iacax0oaaIi>x>0>>2
A NN O NOOOOAdANMSTWMONONWON O
e e e = B B B B

f | \\\
ESD Protect 3
HEEEEEN
u H Interface
VOV VYV V Interface F§
— H driver
/\
/ \\
180*RGB X 180 v —
Active Area —Q_ O IR/Iemor GL)
(Memory in Pixel) C\JILlJT x\oI,T'“' 2
A\ o\o-o-o\o_l -g
\\ VCOM % /

v

Scan Direction
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1.3 PIXEL RAYOUT E49+ILLATYk
Scan Direction
HSR HSR
HSR1 HSR2 HSR91 92 93
1R [el 8l 1R] ({e] B« se ree—sr] ] (18] [IR] e] (18] —{_vsre
1R] HS] 18] R [16] 1Bl wse poa—1R] 1] 1B 1RI 1G] 18] —{ vsr
EEREERERE R le| 18] [r| flg| (8] —{ vsrs
AR| HG| HB| HR| HG| HB R|HG| AB| HR| HG| HB| — ™ vsra
EEREERERE EEREhERERE
S AR| HG| HB| HR| HG| HB R| HG| HB| HR| HG| B
Q| NI HR|AG| Bl AR| G| B R| HG| 1B| AR| HG| B
'5 8 — | === = = — | = == = =
— | [IRIIS][]B] [IRI[IS]|]]|B RITIS (Bl [IR[[]|S] [ ]|B)
% AR| HG| HB| HR| HG| HB R| HG| HB| HR| HG| HB
O — = = = | = — | | = = | = | =
N R[TIG 1Bl [IR][]|G] 1B RITIS[[B] [IR[[]|G] [ ]|B)
AR| AG| AB| HR| HG| HB R| HG| HB| HR| HG| HB
v i I R e — — I I R e ——
R[TIG [ 1Bl [IR][|G] [|B RIT1G[[1B| [IR[[1G] [[B] —1VSR357
AR| HG| HB| AR| HG| HB R| G| AB| HR| HG| HB| — vsRra3ss
ARIS] [ 1B] [IR] [|G] [[B RITISI Bl [IRI[IG][|B] —_VSR359
+ RIS e] Rl e 18 RIel 18] Rl iG] 18] —{vsmseo
|A Ll
| 180*RGB |

Pixels indicated “RGB” are displayed

Number of active pixels : 180*RGB X 180 dot

(Viewing in front of a LCD panel)
RGB & REBENT-ERARTEND,
TOT4 TERHY

180*RGB x 180 dot
(LCD /AR JLEEM 5 B 1-1KEE)
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1.4 1/0O PINS
PIN SYMBOL FUNCTION I/0 REMARKS
LEDK Backlight K
1 Sk LED
p Dummy terminal NC
NC FI—15F
Power supply pin for VV-Driver
3 VDDC _ . P
V-Driver Q&R
Power supply pin for interface
4 P
VLCD 18—71— 2B
GND for a panel
5 GND 4 P
INRJLD GND
GND for a panel
6 GND P P
N LD GND
Clock for driving of V-Driver
7 VCK ° I
V-Driver ® 8%
Reset signal for H/V-Driver
8 XRST _ _ |
H/V-Driver D) tyMMES
9 Start signal for driving of V-Driver
VST V-Driver DRAA—MMES I
10 ENB Input — enable signal
1x—TIIEBAN I
11 Clock for driving of H-Driver
HCK H-Driver @ 8v% I
12 Blue signal for even Pixels I
BLUEI BREROEES
13 Blue signal for odd Pixels
BLUEO ANERODFES L
14 GREENI Green signal for even Pixels I
BRERORES
15 Green signal for odd Pixels
GREENO ARERDRIES I
16 REDI Red signal for even Pixels
BREROKFMES I
Red signal for odd Pixels
17 REDO _ I
AREROKRIES
Start signal for driving of H-Driver
18 HST ' _ I
H-Driver D R2—MEH
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H-Driver and Memory circuit of Pixels

19 VDDP I
H-Driver LBz A £ ) BEROER
White signal voltage of LCD

20 XFRP o g I
LCD MBE{ESEE
Black signal voltage of LCD

21 FRP |
LCD nRESEE
Common terminal voltage of LCD |

22 VCOM
LCD OaEVIHFERE

23 Dummy terminal NG

VDDP N

AS—iHF

4 Backlight K

LEDA LED
FDHK
P: power supply, I: Input, O: Output
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Product Number: LPM010R030B Revision Number: 00 Page: 6/26
2. ABSOLUTE MAXIMUM RATINGS (VSS=0V) #xRAXEH
PARAMETER SYMBOL RATINGS UNIT REMARKS
Power supply voltage of Interface VLCD -0.5~+55 \%
A= —RER
Power supply voltage of H-Driver & MIP VDDP -05~+55 \%
H-ES 43, MIP EiR
Power supply voltage of V-Driver VDDC -0.5~+495 \%
V-FS A4 NER
Common / FRP / XFRP terminal voltage COM,FRP,XFRP -05~+55 \%
Common / FRP / XFRP inF&IT
H-Driver / V-Driver input signal voltage HST,HCK,XRST
H-Driver / V-Driver AZEEBE VST,VCK,EN 057#85 v
Video signal input voltage RED, GREEN, BLUE,
EFHESANBE 05~ +58 A
PARAMETER SYMBOL RATINGS UNIT REMARKS
Operating temperature range
BEREERE %2
Topr -20 ~ +70 °C
(LCD panel surface)
LCD /SR IJLKRE
Storage temperature range Tstg -30 ~ +80 °C *2
R REER

* 2: Maximum wet-bulb temperature is less than 39°C. &&= iREKEE 39°CK i

Don't condense dew. #EZ|HREC &
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Product Number: LPM010R030B Revision Number: 00 Page: 7/26

3. OPERATING CONDITIONS  SiE&#

3.1 POWER SUPPLY VOLTAGE FEREEE

PARAMETER SYMBOL Min. Typ. Max. UNIT
Power supply voltage EEEE VLCD 3.1 3.2 3.3 \Y
Power supply voltage EREE VDDP 4.4 4.5 4.6 \Y
Power supply voltage EEEE VDDC 6.4 6.6 6.8 \Y

*GND=0V

3.2 INPUT SIGNALS A HIEEE

PARAMETER SYMBOL Min. Typ. Max. UNIT

H-Driver input signal voltage Low VHIL GND GND + 0.1 V
H-Driver AREESERE High VHIH VLCD - 0.1 VLCD \Y
V-Driver input signal voltage Low VVIL GND GND + 0.1 V
V-Driver ANESERE High VVIH VLCD-0.1 VLCD \Y
Video signal voltage Low VSIGL GND GND + 0.1 \Y
ETHESERE High VSIGH VLCD-0.1 VLCD \
Common terminal center voltage aonic 15 16 17 v
JFEVIRFEUOZ—ERE
Common terminal v_oltage amplitude VCOMp-p 3.0 32 34 v
JE ViR FEERE
FRP / XFRP terminal center voltage JERPC ) VCOMe ) v
FRP/XFRP i Ft 4 —FEE
FRP / XFRP terminal voltage amplitude

VFRPp-p 3.0 3.2 3.4 \Y

FRP/ XFRP ifFEEIRIE

Japan Display Inc.
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4. ELECTRICAL CHARACTERISTICS  EBf#t
4.1 ELECTRICAL CHARACTERISTICS  E&ft
4.1.1H-DRIVERH FSAN—ANGFRE
PARAMETER SYMBOL Min. Typ. Max. UNIT CONDITIONS

Input pin capacitance HCK CHCK

o e - 10 30 pF
AREVEE HCK
Input pin capacitance HST CHST,

o e - 10 30 pF
AREVEE HST
Input pin capacitance video signal CR,CB,CG

on mem Lt =o - 10 30 pF
ANEVEE ETHES
Input pin current HCK IHCK -10 0 10 nA
ANEVER HCK
Input pin current HST IHST -10 0 10 nA
ANEVER HST
Input pin current R,G,B IR,IG,IB 10 0 10 nA
AHREVER RGB
4.1.2V-DRIVERV FS A N—ANHFRE

PARAMETER SYMBOL Min. Typ. Max. UNIT CONDITIONS

Input pin capacitance VCK CVCK

o e - 10 30 pF
AHAEVEE VCK
Input pin capacitance VST CVST

o e - 10 30 pF
ANEVEE VST
Input pin capacitance ENB CENB

o e - 10 30 pF
AAEVEE ENB
Input pin capacitance XRST CXRST . 10 30 pF
AREVEE XRST
Input pin current VCK IVCK -10 0 10 nA
AHREVER VCK
Input pin current VST VST -10 0 10 nA
AREVER VST
Input pin current ENB IEN -10 0 10 nA
AHNEVER ENB
Input pin current XRST IXRST -10 0 10 nA
AHREVER XRST
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4.1.3 COMMON ELECTRODE INPUT TERMINAL CAPACITANCE JEVEBANIGFBE

PARAMETER SYMBOL Min. Typ. Max. UNIT
Common electrode input pin capacitance CCOM - 20 30 nF
AEVEBANEVRE
Input pin capacitance FRP CFRP - 25 35 nF
ABNEVEE FRP
Input pin capacitance XFRP CXFRP - 25 35 nF
ABEVEE XFRP

4.1.4 TOTAL POWER CONSUMPTION HEEN

PARAMETER Mode SYMBOL Min. Typ. Max. UNIT
VLCD current consumption Memory Mode(*1) IVLCD . 26 - uA
VLCD HEETR Write Mode A(*2) | IvLCD ; 26 . uA
Write Mode B(*3) IVLCD - 36 250 uA
VDDP current consumption Memory Mode(*1) IVDDP R 6 _ uA
VDDP HEEG Write Mode A(*2) | IVDDP : 10 - uA
Write Mode B(*3) IVDDP - 50 600 uA
VDDC current consumption Memory Mode(*1) IVDDC R 3 . UA
VDDC HEER Write Mode A(*2) | IvDDC - 5 - uA
Write Mode B(*3) IVDDC - 10 120 uA
Total power consumption Memory Mode(*1) PWR - 0.13 - mw
b—%ILHEE Write Mode A(*2) PWR : 0.1612 - mw
Write Mode B(*3) PWR - 0.4062 | 4.292 mw

(*1)Static image & 1L, (*2)1Hz moving picture 1Hz EjiE, (*3)30Hz moving picture  30Hz EE
* LCD panel excluding backlight (Ambient temperature :25+2°C)

LCD /ARILDH, BRIEFEE 25+2°C
* Regulated pattern: White raster

NE—> &R
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4.2 TIMINGS #4345

*Conditions of clock timings (Ta=25°C ) (Driving Condition :

VLCD=3.2V,VDDP=4.5V,VDDC=6.6V)

PARAMETER SYMBOL Min. Typ. Max. UNIT
HST rising time trHST - - 50
HST falling time tfHST - - 50 ne
HST data set-up time tsHST 0.40 - -
RSt HST data hold time thHST 0.45 - -
HST rising time — HCK rising time toHST 1.00 - - .
VCK rising time — HST rising time toVCK 5.00 - -
HCK rising time trHCK - - 50
HCK falling time tfHCK - - 50 ne
HCK | HCK cycle time tcHCK 1.70 - -
Data set-up time tsDT 0.40 - - us
Data hold time thDT 0.40 - -
VST rising time trvVST - - 50
VST falling time tiVST - - 50 ne
VST VST data set-up time tsVST 86.9 - -
VST data hold time thVST 4.0 - -
VST rising time — VCK rising time toVST 4.0 - - He
XRST rising time — VST rising time toXRST 10.0 - -
VCK rising time trVCK - - 50
VCK | VCK falling time tfVCK - - 50 ns
VCK cycle time tcVCK 181.8 - - us
EN rising time trEN - - 50
EN falling time tfEN - - 50 ns
EN EN pulse width twEN 40.9 - -
VCK rising/falling — EN rising toEN 25.0 - - us
EN falling » VCKrising/falling tbEN 25.0 - -
VCOM cycle time tcVCOM 15 16.67 18.34 ms
VCOM | VCOM rising time trVCOM - - 100.0
VCOM falling time {VCOM ; ; 100.0 He

Japan Display Inc.




Product Number: LPM010R030B Revision Number: 00 Page: 11/26
4.3 VERTICAL STANDARD TIMING  FEEEH£AA I 4
[1Frame] 32.94ms(min.)
10us(min.)
RST
10us(min.)
VST —
4us(min.) 4us(min.)
1 2 3 4 360 361 362
VCK 2 .
90.9us(min.) .
70.9us(min.) 40us(min.) 25us(min.) 10us(min.)
ENB 25us(min.) J. 1] e I | | | | |
1t MSBline: 15t 1SB line 2Md MSB line: 180" MISB line: 180t LSB line
DATA % R ves S i
Data=Low
4.4 HORIZONTAL STANDARD TIMING  KFEE# 24 3245
[1Line] 90.9us(min.)
VK | | I
25us(min.) 40us(min.) 25us(min.)
ENB ) .
Sus(min.) 0.45us(min.)
HST ) .
lus(min.) 0.4us(min.)
1 2 3 4 90 91 92 93 94  5us(min.)
HCK [ . | | 1 I 1 -
0.85us(min.)0.85us(min.) 0.4us(min.)0.4us(min.)
DATA | o1 | 23 1 | 176:177] 178:179]

*DATA =Red[0:1], Green[0:1], Blue[0:1]
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5. DRIVING WAVEFORMS BESh iR
5.1 H-DRIVER
PARAMETER SYMBOL WAVEFORMS CONDITIONS
HST rising time trHST
HST falling time tIHST
HCK
HST data {SHST )
S 9 9 50%-dut
set-up time HST 50% \SOA) 0 y
HsT | HST t?lata thHST HCK 6 00
hold time
HST rising
toHST thHST  tsHST
—HCK rising
VCK  s0%
VCK rising
o toVCK
— HST rising HST
HCK
HCK rising time trHCK 50%-duty
HCK falling time tfHCK trHCK tHHCK
HCK
HCK HCK cycle time tcHCK tcHCK 50%-duty
50%;)/ \ 50% 50% 50%
HCK __d/ \;n_/
Data set-up time tsDT thDT thDT;‘
tsDT tsDT
Data hold time thDT

Definition of the time measurement

eI E D E &

An arrow of right direction (@—) means positive. An arrow of left direction («—@) means negative.
The mark (@) means a starting point of measurement.
BARHIFE. ZXANEE, ERATBEDREI—FRAUk,
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5.2 V-DRIVER
PARAMETER SYMBOL WAVEFORMS CONDITIONS
VCK
VST rising time trVST 50%-duty
VST
VST falling time tfVST VST HvsT
VST data Vst VER
S \
set-up time 50%-duty
XRST 50%
VST | ST data . toXRST
hold time VST \>0%
VST risi
rising {oVST VCK 0%
— VCK rising
XRST rising thvST  tsVST
. toXRST
— VStrising
VCK
VCK rising time trvVCK 50%-duty
VCK | VCK falling time tfVCK
VCK cycle time tcVCK
EN rising time trEN
EN falling time tfEN
trEN tfEN
EN . VCK
EN pulse width twEN 50%-dut
VCK 50% o-duty
VCK rising /falling thN .
— EN rising toEN 50%f 50% tc’YENfso% \
EN \ )
EN falling—
tbEN twEN twEN
VCK rising /falling
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5.3 VCOM
PARAMETER SYMBOL WAVEFORMS CONDITIONS
’ tcVCOM R VCOM
VCOM cycle time tcVCOM 50%-duty
VCOM
VCOM Z_\ ----------
FRP | VCOM rising time | trVCOM FRP _/ Igg%\‘l% _________
XFRP —\ ---------- o
XERP SXL/IQQ/
VCOM falling time | tfVCOM «> g
trvVCOM tfvCOM

Japan Display Inc.
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5.3 RECOMMENDED SEQUENCE RS- R

1) At the time of a power supply ON  /XTJ—# >
Please input a signal after starting a panel power supply (VLCD,VDDC,VDDP)
When supplying power to the panel, please supply in order of VLCD,VDDC,VDDP
Please fix VCOM,FRP,XFRP to the GND until a power supply supplies panel.
Please do not input a signal in the state of OFF of a panel power supply.
NIV BREHRRIZESANT S, BRALHEIRIE VLCD,VDDC,VDDP &9 %,
NIV EREIHRFETIEL. VCOMFRP,XFRP (& GND &F %, /SRILERA TIRETEBAALLENIE,
2) At the time of a power supply OFF  /\TJ—# 7%
Please fix VCOM, FRP, XFRP to the GND by all means before turning off the power supply of the panel.
When turn off the panel, please stop the supply of the power supply in order of VDDP, VDDC, VLCD.
If you do not follow these sequences, the afterimage may remain on the panel.
NRIVEIRFA TRIIZT VCOM,FRP XFRP % GND [ZEE$ 5 &, BIRA VIEIE VDDP,VDDC,VLCD DJEET %,
ER—TURIEDLGWNE R BRATIRLRTHERDEENH D,

5.3.1 Power ON/OFF sequence BRA VA I —H R

Power ON Sequence Power OFF Sequence
® > .—>
Display Memory Display Memory Display Display
Status Off  Write On Write  On  Off
Display I |
VLCD o ] , - Lew
<« 1ms(min.) 1ms(min.) <
VDDCGND—| A . | I—GND
< 1ms(min.) 1ms(min.) <,
VDDPGND_I 8.33ms(typ%08H.z33ms(typ.) l_GND
VCOM LI J L1 1
FRP [ LI i
XFRP L I
XRST | | |
Control [active 1 Cactive 1
Signal *

Data* ______ [NNFTONN | |

*Control Signal = VST, VCK, ENB, HST, HCK
*Data = Red[0:1], Green[0:1], Blue[0:1]

Japan Display Inc.
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5.4 OPERATION ERE) 5%

5.4.1 Operation of LCD REBEE A

*  V-Driver consists of vertical shift register, enable gate, and buffer. V-Driver outputs a selecting pulse for one
horizontal period by turns onto each one of the 360 row lines. One-pixel line consists of two gate lines, an MSB-line
and a LSB-line. Odd gate lines are MSB bit, and even gate lines are LSB bit.

VRESANEIEECI LR, A RX—TIUF—b, Ny IT7h 545, VESA/RE360T14DAD 1K
FHR LI, 1 BR/VNILREHNT S, LEHRETAVIEMSBIA U ELSBTIA VD2 — 54U bH5,
FRT—FSAVIEIMSBEY b, BET—FSAVELSBEY FERS,

*  H-Driver consists of 1% latch and 2™ latch. 1% latch consists of horizontal shift register, and shifts the RGB data for 2
pixels inputted by turns. After the data for 1line are shifted, 1% latch transfers data to 2" Jatch, and 2" latch holds
transferred data during a horizontal period.

HESANRIE 1Y SuFe 2" SuFhnhb.1" SYFRKELTRLESRENDHY .2 EYEILHD RGB
F—REVT TS, 1S54 UBDT—ENY T hEh®, 1Y SyFRFT—4% 2" SyFIcE#EL, 2" Sy
FIF1KFEHEP, BESNT—2Z2RFT 5,

*  Display signal is written to the each 540 x 360 pixels by turns in a every vertical period by the V-Driver, the H-Driver,
and TFT (Thin Film Transistor) fabricated onto each pixels.

Display iE 8 IEEE#IM Z & (2, V-Driver, H-Driver, TFT [Z& > T% 540x360 EV ILIZEZFRAEN D,

*  Pixel is a pixel in memory. Each sub-pixel R,G,B has 2 bits each, and 64 gray scale can be represented in a pixel.

BREIMPHEETHS, ERGBYITERFI2EY FT, 4BRRTES,

*  Pixel area is divided into 2/3 and 1/3, MSB bit is assigned to 2/3, LSB bit is assigned to 1/3. In the case of High with
both MSB and LSB bits, the pixel becomes 100% of brightness and, in the case of Low, becomes 0%. MSB bit is
high, and LSB bit is Low, the pixel becomes 67% of brightness, MSB bit is Low, and LSB bit is high, the pixel
becomes 33% of brightness.

BERIYTIEIMSBEY FA 2/3, LSBEY b 13 &4 D, MEY F& B/ THE 100%., A—THEE 0%.
MSB D& /\A THEE 67%. LSB D& /N1 THEE 33% & %5,

*  The active area of this panel is round. As for this panel, pixel transistors do not exist outside the active area.

FOT4TITVTEARTHD, PV T4 TT)THICIETFTIFFEE LA,

*  To reduce power consumption, please keep input data signals Low out of the active area.

HEBEBHNEMZA D=0, P9T4 7TV T7HZEA—DT—2ETEZANTHI L,

*  This panel has two modes of write mode and memory mode. XRST signal is high and control signals are active, the
panel is write mode. XRST signal is low and control signals are GND, the panel is memory mode.

NRENWEFEFTA FE—FEAEYE—FD2E—FDHD, XRSTH/NA THIEESN TV T4 TDK, 54 bE
—k&RGRY, XRSTAO—, HIEESAGND THENE—FEL D,

*  The relationship between a V-Driver start pulse VST and a V direction display period, and the relationship between a
H-Driver start pulse HST and a H direction display period are described in the figure following.

VRSANRE— /LA VST EEEHE. H K54 /NRE— kLR HST EKRFHARDOBERIFLUTOL S (S
A

Japan Display Inc.
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(1) V direction display period ~ ZEEHAR

VST , T | l—

VCK | 1| 2 | 3|4 358 | 359 | 360 | 361 | 362 | 1|2

(2) H direction display period 7K HA R

HST , l—

HCK

1 2 314 90 | 91192 | 93| 94 1 2

Japan Display Inc.
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6. OPTICAL SPECIFICATION bk dnet
6.1 OPTICAL CHARACTERISTICS pine kA
6.1.1 Reflective mode £ — K
*Frame frequency :60Hz=+10%
*VLCD=3.2(v) / VDDP=4.5(V) / VDDC=6.6(V)
. Rati . initi
Item Symbol Teomp - ating Unit definition Remark
(°C) Min. | Typ. | Max. (Measurement setup)
Contrast
9 RS R CR 25 10 20 - - 1
Response tr o5 - 3 6 ms ) Black =» White
=3t J: 3 td - 6 10 White = Black
Rx (0.460) | 0.505 |(0.550)
Ry (0.295) | 0.315 |(0.335)
Gx (0.280) | 0.300 |(0.320)
Color G
y A4 A4 4 *
Coordinates o5 (0.405) | 0.445 [(0.485) i 3 Refeér:%c%value
B EE Bx (0.145) | 0.170 |(0.195) -
By (0.135) | 0.175 | (0.215)
Wx (0.295) | 0.315 |(0.335)
Wy (0.310) | 0.335 |(0.360)
NTSC ratio
- - 0,
NTSC k. 25 16 23 % 4
Reflectance
- - - 0 -
R &= 25 18 23 %
Viewing oL 45 60 - H;ﬁfi;;%tal
Ang'e R 50 65 - R
25 5 5
(CR)Z) oT 50 65 - Vertical
REA oB 45 60 - il
Flicker i 25 It cannot be seen visually i 6
2)9h RARGENWI &
Crosstalk \ o5 It cannot be seen visually i 7
28X +—% RARGENWI &
Image sticking i o5 It cannot be seen visually i 8
BREME RAamgLhit
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6.2 DEFINITION AND CONDITION OF OPTICAL CHARACTERISTICS HERHDERLEEY

6.2.1 definitions of optical characteristics AEHEDOES

Definition 1
This is a ratio between the screen surface reflectance of the white raster and the black raster
AV FSRMEEFE2BELEORFEDLLET S,

. Reflection intensity on all pixels White
Contrast ratio (CR) =

Reflection intensity on all pixels Black

Definition 2
The response time is defined as the following figure and shall be measured by matching the input signal for “Black”
and “White”.
BEERERFITHOERICK S

- Normally Black mode

Black \
10% p=-=-------dcococcccoconcccooonnooo tr : Response time from Black to White
B tf : Response time from White to Black
0
N
]
=
=
S |
m
90% | o e\ oo
_ L1 ! 41/1 [
White
tr tf Time
Definition 3

This is the x-y coordinate of Red, Green, Blue and White colors specified on the CIE1931 chromaticity
Diagram. (* Itis not a guaranteed value)

BEXCIEINBLEXERET S,

Definition 4
This is an area of a triangle shaped by R, G, B coordinates on the CIE1931 chromaticity diagram.
NTSC (& CIE1931 ®REBHR LT 5,
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Definition 5
This is a maximum angle 6 from the normal direction that keeps having the contrast more than 2.
BHAKIV ISR M2ULEEZF—TT5. REAAILORKAEL,

8=
T *FPC side

0
/ Tog or
oL
7

40

Left

6B

Definition 6 Bottom
Display the following pattern (every other line Black and 66% Gray) , to verify that no flicker occurs by visual
inspection.

£, 66%7L—DEX T4 T (FTRBR) NE—UTONEBRETIY v h—HBRBTEHRI L,

Definition 7

Display the following pattern, to verify that no crosstalk occurs by visual inspection.

66%Y L—ERICHAR. BLURZRE (THRSE) NI —VTONBRETIV/ER F—IMWRBTERII L,
- Background : Gray (66%)

- Center :White window / Black window

Japan Display Inc.




Product Number: LPM010R030B Revision Number: 00 Page: 21/26

Definition 8

Verify that after 2 seconds following checker pattern, image sticking does not occur in the judge pattern.
Fryvh—nR2—22RTE,. 66T L—RNFATHREI—VRYLGEZ L,

*after holding for 2 seconds, automatically switching

*judge pattern: Gray(66%)
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- Measurement method of optical characteristics - 241481 E 5%
< Basic measurement conditions > EA&BIE LM
a) Driving voltage BREIE X

VLCD = 3.2V

VDDP= 4.5V

VDDC = 6.6V

b) Measurement temperature B REFEE
25°C unless otherwise specified.

c) Measurement point BITERA > k
Center of the Active area (one point) unless otherwise specified
BICHEELG WS, 79T« T T7EU2—1 DA

d) Measurement equipment EIEEE
DMS803 (AUTRONIC MELCHERS) or similar instrument
= Aperture :3mm

f) Light source  JtiR
Parallel light source {75

» Light source input direction A A ME: form FPC side (30° ) FPC {81 30 &

- Light source receive direction  BIFE7R4 > k:at LCD center (0° )

< Measurement system-1 8|3 2 X 7 .Ls> DMS803 or similar instrument

Light source

equipment

+—
[
()
S
—
>
(%]
©
[}
=

~,

/

LCD center [

LCD Module | 1

N
FPCside =~

LCD Y2 —, ShEAM
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7. LCD MODULE USAGE AND PRECAUTIONS LCD ®EVa— /LI ETE

7.1 HANDLING NVEYVY

(1) The display panel is made of glass. Do not subject it to mechanical shock such as dropping it from a high position,
etc. /NRIVFATRETYT, BTEHBEEE5ZILVTLLLEEL,

(2) If the display panel is damaged and internal liquid crystal substance leaks out, be sure not to inhale or consume it.
If the internal liquid crystal substance comes into contact with skin or clothing, promptly wash it off using soap and
running water. /SR EA =TI Y BREBRENIIGEE. BoYDOITARZY LABEWVWTCEEWL, 3 LESSI
PRBICDONIEE, RRERKERAVTEHELNVEL LTI,

(3) Do not apply excessive force on the surface, perimeter or adjoining areas of LCD module since this may cause
display panel color tone tovary. LCD EPa—/ILREFICHRVAZMTHEVTLEEL, RRENEILT S A6EMH
"HYES,

(4) The polarizer covering the display panel surface of the LCD module is soft and can be easily scratched. Handle
this polarizer carefully. fR&ERITPHL LN, HFO2FPT Vo, FEL TR CEZEL,

(5) If the surface polarizer becomes contaminated, use the following recommended or equivalent adhesive tape for
contaminants removal. {RERKXED CHEZMYKRIEES., TREET—JTEFZERAFREFEAILZEL,

» Scotch-brand mending tape (No. 810)

(6) Do not breathe on the display surface or use Ethyl Alcohol solvent for contaminant removal as polarizer
discoloration may occur. Furthermore, solvent other than mentioned above may also damage the polarizer.
Especially, do not use the followings. {RERICEZMTIZYIE/ —ILTHLEZY LBEWTLESL, £z, K-
ThY - T7OTBRRTHRMV-Y LAVTCEED, BAERNERLEYFA—DEZTLAREENHY FT,

» Water

» Ketones

» Aromatic solvents

(7) When mounting the LCD Module, be sure that it is free from twisting, warping, or distortion. Any stress can have
great influence to the display quality. Also, in cases where outer case or frame is included, be sure to secure sufficient
stiffness on the outer case or frame for a robust design. LCD EPa—LEtEy FMIHAANDE, Ao YK
LERYEBBFELYLGVTLEEN, AMLRIZKY REICEXRGEZENHSAREAHYET, £, Y b
TIR— =0T L—LEHEBE. ONR TS UOBAIL+RHRIEEEERCE S,

(8) Do not apply pressure at or around the FPC bonding area and the surrounding area. FPCHRYT4 5 TY7T
PEZEORBDICHAZENFHENTLESL,

(9) Do not attempt to disassemble or rework the LCD module. LCDEDa—ILIEAH@BO) I—Y LGENWTLES
LY,

(10) To prevent destruction of the elements by static electricity, be careful to maintain an optimum working
environment.  FHEBBIEHLEDT=H. UTFITSEECLZEL,

* Be sure to ground your body before handling the LCD module. LCD £ 1 —/LEIEVDRTIZ, KZEHEHT 5,

» Make sure that solder guns and all other tools required for assembly have been grounded. ##AAHIZFERT 5V
—ILEEmT S,

» To reduce occurrence of static electricity, avoid using this product in dry environments. A& G %8 IRIRECTHERAL
BNTLREEL,

« A protective film has been attached to the surface of the LCD panel. When peeling off the protective film, be careful
to prevent electrostatic discharges. {R#E 7 1 LLZFIMNTEE. o< YA LTLEELY,

(11) To minimize performance degradation of the LCD module caused by destructive forces such as static electricity,
etc., avoid direct contact to the following sections when handling the LCD module. #F+>, FPC L DEC#R & EiEM S
BNTLREEL,

» terminal electrodes of connector

* wiring pattern on FPC

(12) LCD Panel surface is protected by a protective film layer. This protective film must be removed before final
product installation. After removal of protective film layer, some adhesive residues maybe left on the LCD panel,
especially after long storage period, please refer to section 5) listed above for proper contaminant removal procedure.
RUMRERICRE T A ILLZRHDN LGS, MV KDIBENHYET. TDHEE. G- THMEREL T LS
LY,

(13) Take precaution to minimize corrosion of electrodes. Corrosion of electrodes is accelerated by moisture,
condensation or a current flow in a high-humidity environment. EWBNEE 2 =6, BE. #E. SZETTER
ERT. EBABTTLESL,
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(14) Do not apply excessive pressure to the FPC part. Force type such as twist, warp, etc., may damage FCP
patterning traces. BE|% 7% FPC BRITHITHNWTLCLE S, L lh, EH. X FPCHRESI SR I alaEHEN
HYES,

(15) Do not use sharp, pointy or rigid tools when handing LCD panels. These objects can scratch or nick the glass
panel which can cause itto crack. D&M 272V —ILO, BLWY—ILEFALBEWTCESWL, ThLEHSR%E
BoOF. V5 vy EBIERBITHEELHY T,

(16) Do not touch or handle the LCD module directly with bare hands. Residue of dirt, oil or water may have the
possibility to cause corrosion. Be sure to wear finger sacks or gloves when handling LCD modules. When holding an
LCD panel module, carefully hold the panel by the edges of the glass plate. LCD EV 1 —I/LZHZFTHLLZLTL
FEW, BYYIPOFEREAD, TYPEFIBELTEHR—ILRETEELESICLTLESL,

(17) Avoid using LCD module under condensation or high humidity environment because polarizer etc. maybe
damaged in these conditions. LCD £V 21— L& HETOEEETTHEALLZVLTLEZL,

(18) Trays are used to package LCD modules for shipment. If LCD modules scratch the tray during shipment, material
of the scratched tray may be left on LCD modules. In such case, clean up LCD modules after removal from trays. H
BWIZE LA ZEFENET, BLLCDED2—IIThLA E5I2&WV5EE. FLADMBALCD ED2—ILIZES
BEAHBYET, TOBEIX, LCODED 2 —IUA 6 FLAFHHZRELTLLESL,

(19) When installing LCD module, don't apply excess stress of bending or stretching to the input cable LCD E¥ a2
—ILERARALEE, FPC [CBEGEAZMNMTLENVTSESLY,

(20) Keep NC terminal open electrically. NC it FIFBERMICA—T L LTLESLY,

(21) After storage under high humidity or condensation environment, keep LCD module under room temperature more
than 30 minutes before operation. EIEET. FLEHBET TREL TV =HE., BRREBECIODULENTMS
LCDEDa—LZRITLTLEEL,

(22) Take precautions to handling LCD module because the glass plate has very keen edges. 75 Rl < 2> T
WEITDOT, BIRWEEE LS,

7.2 DESIGN OF APPLICATION T r— a3 ek

(1) The absolute maximum ratings represent the rated values which LCD module cannot exceed. When LCD modules
are used beyond this rated value, the operating characteristics may be adversely affected. #fx R AXEHKIFEBZ TIE#I
LIFLMETY . BAEHA., BEREICEZENHYET,

(2) To prevent the occurrence of erroneous operation caused by noise, special attention on satisfying VIL, VIH specified
values is required. This includes taking the precautionary measures of using short cables for signal transferring. ./ 4
RIZEBRBELE OIS VILVIHEREZ BT RENHYET ESSM V2B TIDLFHEEL LY ET,
(3) An inherent characteristic of liquid crystal display is its temperature dependency. Be sure to use the LCD modules
within the specified operating temperature range, as recognition of the display becomes difficult when the LCD module is
used outside its range. Also, keep in mind that the voltage levels necessary for clear display images will vary according
to temperature. LCD [FARBMICEEXRENHYET ., LCD EL 21— LIEEERESHEATHERL E SN, BETES
TERAENET L, BENRET DABUENHYET . T, VI TLBERERTT HODEELANILICLERERKRE
"HYES,

(4) It is recommended that power supply lines (V_SYS, V_INTERFACE,LED+) to include current surge protection. (Fuse
etc. recommend value: 0.5A) BRI A VIClEk, ERYV—CREZXZANDILEZHEHOLET,

(5) Note the peripheral devices can cause mutual noise interference with LCD modules. Especially, input devices such
as Touch Panel, etc., may output operational level by radiation noise even when these devices are not in operation.
Actual performance confirmation and verification under actual usage environment by actual final product is highly
recommended. EBT/NA XD/ A AN LCD ELa—/)LIZHET HHHEENHY T, HIZ. 2 FIARILFEOAH
TINAZAD ) A XD, FBERTEL, RETHAREILHYVET, EROERERA T, ERDORFTORIIZR HE)
HLET,

(6) To avoid EMI, preventive measures should be implemented in the final product. EMI %[5 =8 . & RIZFBHa
BEZHELTCEEL,

(7) Display abnormality may occur with sudden removal of power supply such as device battery. Sudden removal of
power supply shall be avoided at all time. LCD module quality cannot be guaranteed under such condition. Eith% &I
NI E, RICBRELGSLEGE, RREESRLETHAREMELAHYET, COLIBFEBEIBFTIEEL, LCD
EVA-ILORBERRIETEEE A,

(8) Ensure sufficient light shading measures during design phase and when assemble the LCD module.  Z%EHERRE &
LCD £V a—LHIIK. +OBEAREKEL>TILESL,

(9) Ensure sufficient light shading measures in the inspection process. BRE 7O XA THALEANEE L > TLES
LY,

(10) Similar to general electronic components, ESD may cause LCD IC to malfunction. ESD preventive measures should
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be considered around the LCD module. ESD A'LCD @ IC #ZE 9 ma[#eELA HY £ LCDEP 21— I)LEHY TESD F
xR EE > TLIEELY,

(11) While display data may be kept, data can be easily changed by external noise. Noise shall be minimized at device
orsystemlevel. /A Rk Y T—AHNEETHOIAEENHY EFT. /41 XERPMIEDESICLTLESL,

(12) As unexpected noise may occur, periodic refresh operation such as resend the command and display data is highly
recommended as part of the software routine. B/ 4 XE 2T 25EICHEA T, APHNLEZTAAZHEOLET,
(13) When logic circuit power is off, do not apply any signals to the input terminals. Oy Y RBENF TN EEIL ES
ABLGBNTLEZELY,

(14) Do not use other components such as FPC or other features to fix the LCD module position, as pressure/tension
may produce undesired result such as FPC trace crack. LCD €L a—ILZETET 51=0IZ.FPC HDHEEEAEHED
BWTLESW, EA/Tovavicky, #EBENENEIEENDBY ET,

7.3 DISPLAY CHARACTERISTICS DISPLAY #4%

(1) Because the optimum LCD driving voltage depends on the ambient temperature, display may slightly flicker at the
environment of high temperature. LCD BRBINRBEEEZEEIEETI2OT. BRETTIEHOTNZIT U vHT 515
BABYET,

(2) One of the special characteristics of liquid crystal is that it freezes when stored at the temperature below the
storage temperature range. Such freezing may cause orientation defects or bubbles (black or white) to appear in the
LCD panel. Bubbles may also occur if the panel receives an impact in a low-temperature environment. RFEZELUT
TRELEBE. REN I —XTHHENHYET. TNICIYFREZSISEITCENHY FT, Ff-. BRER
BT TRBENEEZZTSHLE. RBERETHHEELHYET,

(3) If the LCD module is left operating for a long time with the same display showing, the displayed pattern may leave
traces on the screen or the contrast may become inconsistent. R CE{gF#RRLEIT-BE HEAFE - a0 F3R
METZSIZRCTIHZEENHYET,

7.4 STORAGE R

(1) When storing LCD modules, avoid the following condition or environment. LCD £ 1 —JLIETEDIE. LI T D& #.
REBEBT TSN,

« Exposure to direct sunlight or fluorescent lamps lightings. E&t B % ATICHET .

« High-temperature/high-humidity or very low-temperature (below 0°C) environments. EiE&IE. 0O°CUTDIEE

« Exposure to water droplets, condensation, etc. 7Ki&. #&E4R EICHET,

Furthermore, keep LCD modules in anti-static bags to prevent static electricity charge ups. Whenever possible, LCD
modules should be stored in the same conditions in which they were shipped from Japan Display Inc. LCD €Y 31—
WIEBEFr— U856, MEENYJTICRFELTLESL, A DIMLOEFHERCKRETRELTL
R AW

(2) Take precaution to minimize corrosion of electrodes. Corrosion of electrodes is accelerated by moisture,
condensation or a current flow in a high-humidity environment. EBEEZ S5 & SITEFELTLESWL, EBEER
X, BE. #E. SESELTERERT. ITLUMESIIFET,

(3) Recommended storage conditions. HEERIEEFEEH

» Storage environment : +15°C to 35°C, less than 65%RH {R#FHRE ; +15°C~35°C. iZ/E 65%LLT

« Duration: up to 2 months after shipping date H## 2 M A LA

(4) The shipping carton must not be stacked up over 1.5m in height. H#EA— b 2I& 1.5m U EBAH EIFHRWNI &

7.5 DISPOSAL BE

(1) When disposing LCD modules, consult company specialized in industrial waste treatment which is permitted by the
government or local authority. When incineration is the method of LCD module disposal, law of environmental
hygienic must be obeyed. LCD ELa1—I/LZHEET H5E. B CHABABKRICHFAI SNI-EMEFRICTHBCES
W BAIT DS, BREBEOERICHSTLEELL,

7.6 OTHERS Z DA

(1) This product is designed to be used in ordinary electronic devices. Do not use this product in other applications,
especially in devices that may cause direct bodily damage to end users (such as aerospace equipment, traffic control
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equipment, medical equipment, life-support system equipment, or safety equipment). AHEFZIIBEBEDELR T /N1 R
ELTEHASINTVET, EMITEENMDIT A RITHEALGVTESW,  (MZEHAKESE. BRI EEES.
EEESR. 4 T R— MR T LR, TEHEE)

(2) Japan Display Inc. shall not be responsible for defects that occur in this product or in equipment connected to this
product if the product is used in an environment that exceeds the ranges specified in this document, or in an
environment not described in this document. JDI [F{E#HFSNDRET TABEAFERINZBHE. RELEFRIZDOW
TRREEZAVFEEA,
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