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1. BASIC SPECIFICATIONS EH&{t#%
1.1 STRUCTURES #R
No. FACTOR SPECIFICATIONS UNIT

1 |LCD structure LTPS (Memory in Pixel type) -
LCD #&& LTPS(Memory In Pixel % 4 )

2 |outward ** (W x H x D) 33.811x35.611 % 1.026 *1) mm
EASIE

3 |Weight Approx. 2.1 g
E— 921

4 |Screen size 3.0411 (1.197 inch) *round type cm
EEmY(4 X

5 |Number of dots 37,592 (218*RGBx218) dot
Fv b3

6 |Dot pitch (Horizontal x Vertical) 0.0465 % 0.1395 mm
Fy rEYF

7 |Dot layout RGB Stripe -
FybLA7D b RGBAR 547

8 |Liquid crystal mode ECB normally black (Reflective type)
BRE—F ECB/—<UI5vy (REHE) ]

9 Polarizer Hard Coat type (*Pencil Hardness : 2H) )
RIEIR N—Ra— bk (CREREE : 2H)

*1) Excluding FPC and part of protruding. See attached drawing for details.
FPC L RN ZEFTT . FHMIIRESE,
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1.2 BLOCKDIAGRAM JOvYHY5ATHIS LA

The block diagram of a panel is shown below. TS

1.2.1 Pin layout Internal circuit E> L4 77 k& RERE K

1
2
3
4
5
6
7
B
9 | GND_—~yppe 115
10 | VLCD
e NC | 14
— 2 [ (eppy ] o | 1B
\fl
LED

FPC
- _/_ e YNYYNYNYYYVYVYYYNYYYYYYNY y 4 + =g

| H-Interface | | V-Interface PANEL
| H-Driver |
Active Area

1.197 inch
(218 x RGB x 218)
Dot pitch

139.5um x 46.5um
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1.3 PIXEL LAYOUT EZ+€ILLATD L

Scan Direction

OO GHhOooo [P~ [~ 0 OO
‘ rOmeon Seor-r - NSNS
rOoodm rxOmnrdm
LPB1 T T ) oo A
SPB1
LPB2
SPB2
Ea
-y iy e
SPB109 ( C o
LPB110 =3
SPB110 N
LT
=B ="
LPB217 : i
SPB217 i i
LPB218 ! !
SPB218 | : A
I L. T a0 N y _
: T
1
1
{I( >

218pixels

*LPB:Large Pixel Bit *SPB:Small Pixel Bit
Pixels indicated “RGB” are displayed
Number of active pixels : 218 X RGB x 218 dot
(Viewing in front of a LCD panel)
RGB & REENT-BERARTEND,
79T 4« JEHRH : 218 * RGB x 218dot
(LCD /A% JLIEEA b R - IKR8)
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I/O PINS A himFEREA
PIN SYMBOL FUNCTION 1/0 REMARKS
1 VCOM Common terminal voltage of LCD LCD @OaEVIHFEE '
2 FRP Black signal voltage of LCD LCD ME{ESEE '
3 HST Start signal for driving of H-Driver H KSA/AX2—KES '
4 RED[1] Red signal for even Pixels B3 EZROHRIES '
° GREEN[1] | Green signal for even Pixels {B3{EIFRDKEKIES '
6 BLUE[1] Blue signal for even Pixels {B#EIRDHFIES '
7 ENB Input — enable signal 13*—JILIEEE AN !
8 XRST Reset signal for H/V-Driver HV K54 /30 tvMMES !
9 GND GND for a panel 73%JL®D GND P
10 VLCD Power supply pin for interface /1> 2—2Jx—XER P
11 NC Dummy terminal % S—ifFF NC
12 NC Dummy terminal % S—ifFF NC
13 NC Dummy terminal % S—ifFF P
14 NC Dummy terminal % S—ifFF NC
15 VDDC Power supply pin for V-Driver V KSA/\EE P
16 VCK Clock for driving of V-Driver V ESA/\@D9B0v%5 '
17 VST Start signal for driving of V-Driver V FSA/\R4—HMMES l
18 HCK Clock for driving of H-Driver H FS4/\M4o0v%9 |
19 BLUE[0] Blue signal for odd Pixels HHERNEES '
20 GREEN[0] | Green signal for odd Pixels ZF#HEZRDRIES '
21 REDI0] Red signal for odd Pixels ZFHEIFRDFKRIES '
22 VDDP H-Driver and Memory circuit of Pixels H RS A /\EBEHRAEDER P
23 XFRP White signal voltage of LCD LCD OH{EEERE '
24 GND GND for a panel /%#JL® GND P
P: Power supply, I: Input, O: Output
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2. ABSOLUTE MAXIMUM RATINGS (VSS=0V) #t%5KEHK

PARAMETER SYMBOL RATINGS UNIT REMARKS
Power supply voltage of Interface VLCD -05~+55 \%
A3 —T7—RER
Power supply voltage of H-Driver & MIP VDDP -05~+55 \%
HESANEBERAEIDER
Power supply voltage of V-Driver VDDC -0.5~+95 \%
V R4 NER
Common / FRP / XFRP terminal voltage COM,FRP,XFRP -05~+55 \%
O FE V/FRP/IXFRP i F&E
H-Driver / V-Driver input signal voltage HST,HCK,XRST 05 ~ 455 ,
HEZA4/\WV FSA4/EBERE VST,VCK,ENB
Video signal input voltage RED, GREEN, BLUE,
EFHESANEE 05~ +5@8 A

PARAMETER SYMBOL RATINGS UNIT REMARKS
Operating temperature range
B1E B EHE Topr -20 ~ +70 °C *2
(LCD panel surface LCD /3 JLFRH)
Storage temperature range Tstg -30 ~ +80 °C *2
RF R EEHER

* 2: Maximum wet-bulb temperature is less than 39°C. R=iREKRE 39°Ck i
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3. OPERATING CONDITIONS EREf&{+
3.1 POWER SUPPLY VOLTAGE &BREX
PARAMETER SYMBOL Min. Typ. Max. UNIT
Power supply voltage ERET VLCD 3.1 3.2 3.3 \Y
Power supply voltage EREE VDDP 4.4 45 4.6 \Y
Power supply voltage ERET VDDC 6.4 6.6 6.8 \Y
*GND=0V
3.2 _INPUT SIGNALS A HIEER
PARAMETER SYMBOL Min. Typ. Max. UNIT

H-Driver input signal voltage Low VHIL GND GND + 0.1 \Y
H-Driver AKQESEE High VHIH VLCD - 0.1 VLCD V
V-Driver input signal voltage Low VVIL GND GND + 0.1 \Y
V-Driver ANEEEX High VVIH VLCD - 0.1 VLCD V
Video signal voltage Low VSIGL GND GND + 0.1 \Y
ETHESERE High VSIGH VLCD - 0.1 VLCD \Y
Common terminal center voltage Do 15 16 17 v
JEVIEFEVF—ERE

Common terminal v_oltage amplitude VCOMp-p 3.0 3. 3.4 vV
JE ViR FEERE

FRP / XFRP terminal center voltage VERPC ) VCOMe ) vV
FRP/ XFRP #ni¥t >4 —&BE

FRP / XFRP terminal voltfge amplitude VFRPp-p 3.0 3.9 3.4 v
FRP/ XFRP_##F & X IRkIE

Japan Display Inc.
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4. ELECTRICAL CHARACTERISTICS ERKHE
4.1 ELECTRICAL CHARACTERISTICS TR HE
4.1.1 H-DRIVERH FS A RANIGFEE
PARAMETER SYMBOL Min. Typ. Max. UNIT CONDITIONS

Input pin capacitance HCK CHCK

2 pee - 10 30 pF
AAEVEE HCK
Input pin capacitance HST CHST,

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

o LS e = - 10 30 pF
ANEVEE ETHES
Input pin current HCK IHCK -100 0 100 nA
ABEVER HCK
Input pin current HST IHST -100 0 100 nA
ANEVER HST
Input pin current R,G,B IR,IG,IB -100 0 100 nA
AHEVER RGB
412V-DRIVER V FSANANGFBEE

PARAMETER SYMBOL Min. Typ. Max. UNIT CONDITIONS

Input pin capacitance VCK CVCK

o - 10 30 pF
ANEVEE VCK
Input pin capacitance VST CVST

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

o - 10 30 pF
ANEVEE ENB
Input pin capacitance XRST CXRST - 10 30 pF
ANEVEE XRST
Input pin current VCK IVCK -100 0 100 nA
AREVER VCK
Input pin current VST VST -100 0 100 nA
ABEVER VST
Input pin current ENB IEN -100 0 100 nA
ANEVER ENB
Input pin current XRST IXRST -100 0 100 nA
ANEVER XRST
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4.1.3 COMMON ELECTRODE INPUT TERMINAL CAPACITANCE I EVEBALGFEE
PARAMETER SYMBOL Min. Typ. Max. UNIT
Common electrode input pin capacitance CCOM - 30 40 nF
AEVEBANEVRE
Input pin capacitance FRP CFRP - 35 45 nF
ABNEVEE FRP
Input pin capacitance XFRP CXFRP - 35 45 nF
ABDEUEE XFRP
4.1.4 TOTAL POWER CONSUMPTION H#ETE
PARAMETER Mode SYMBOL Min. Typ. Max. UNIT
VLCD current consumption Memory Mode(*1) IVLCD . (24) B UA
N1 [=5kr
VLCD HEER Write Mode A(*2) IVLCD ; (24) . uA
Write Mode B(*3) IVLCD - (26) 250 uA
VDDP current consumption Memory Mode(*1) IVDDP . 2) _ uA
3l BB T s
VDDP HEER Write Mode A(*2) IVDDP 3 (4) ) UuA
Write Mode B(*3) IVDDP - (39) 600 uA
VDDC current consumption Memory Mode(*1) IVDDC i (1) . uA
3l BB T s
VDDC HE & Write Mode A(*2) IVDDC ; ) ; UuA
Write Mode B(*3) IVDDC . (9) 120 UA
Total power consumption Memory Mode(*1) PWR - (0.092) - mw
b—%LHRES Write Mode A(*2) PWR } (0.108) } mw
Write Mode B(*3) PWR _ (0.318) 4.292 mw

(*1)Static image & LR, (*2)1Hz moving picture  1Hz EhiE R, (*3)30Hz moving picture  30Hz BhE R

* LCD panel excluding backlight (Ambient temperature :25+2°C)
LCD /AR LD, IRIFEE 25+2°C
* Regulated pattern: White raster
e H AT R 3=
Japan Display Inc.
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42 TIMINGS #2439
*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 tIHST - - 50 ne
HST | HST data set-up time tsHST 0.330 0.340 -
HST data hold time thHST 0.330 0.330 - us
VCK rising time — HST rising time toVCK 0.00 0.00 -
HCK rising time trHCK - - 50
HCK | HCKfalling time tfHCK - - 50 ns
HCK cycle time tcHCK 1.320 1.340 - us
DATA rising time trDT - - 50
DATA DATAfalling time tiDT - - 50 ns
DATA set-up time tsDT 0.330 0.330 -
DATA hold time thDT 0.330 0.340 ! he
VST rising time trvVST - - 50
VST falling time tfVST - - 50 ns
VST | VST set-up time tsVST 37.120 37.690 -
VST hold time thVST 37.130 37.690 - us
VST rising time — VCK rising time toVST 0.330 0.340 -
VCK rising time trVCK - - 50
VCK | VCK falling time tiVCK - - 50 ne
VCK cycle time tcVCK 148.500 150.760 - us
ENB rising time trEN - - 50
ENB ENB falling time tFEN - - 50 ns
ENB pulse width twEN 62.370 63.320 -
VCK rising/falling — ENB rising toEN 5.280 5.360 - he
XRST rising time trXRST 50 ns
- XRST falling time tIXRST 50
XRST pulse width twXRST 9.900 10.200
XRST rising time — VST rising time toXRST 0.660 0.680 - he
VCOM cycle time tcVCOM 15.000 16.670 18.340 ms
VCOM | VCOM rising time trvVCOM - - 100.0
VCOM falling time tfVCOM - - 100.0 He

Japan Display Inc.
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4.3 VERTICAL STANDARD TIMING EEZE#44A4 3245
[1frame] 33.18ms
< o »>
XRST N L
i 10.20us ! ;
! 0.68us ! 137.69us !
VST d b (1 !
! 0.34us! H ) !
| 12 3 4 435 436 437 438 439 440 |
VCK \ | | | | |
| 75.38us | 75.38us | ! j ] \ \ 1 1 |
1 1 1 1 1 1 1 1 1 I
1 1 1 1 1 1 1 1 1 1
ENB H H H H : : i H :
1 1 I |_:J L:A\_l |_:J L:J_I 1 1 1 1
Horizontal i i i i i i i i i |
orizonta ; H _ H H L H 1 \ ‘
| . Active A\ ] Active ] ] ! 1
Control Pulse | | | | 1P | | | ' | ]
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
H H H H H H . ] i ‘
Data* | ] | ! | ] | H H 1
] 1 1 1 b 1 1 1 ] ] 1
' LPBLI ' SPBL ' LPB2 ' SPB217 ' LPB218 ' SPB218 ' Data Low' ! !
4.4 HORIZONTAL STANDARD TIMING KFEZLAR LI 45
[1line] 75.38us
Ml {( la
VCK | ) |
H 5.36us 63.32us 6.70us |
b > — >t >
ENB ! | V) | !
1 1
1 1
! ! 0.34ys !
HST e &= (4 1
10.344s ' V) :
[ S ) 3 4 5 6 107 108 109 110 111 112 |
HCK ] | \S | — 1 — 1 ‘
| 0.67us | 0.67us 0.3;3us | !
Data* [ oa | 23 | 45 1| e7 | \\ | 210211|] 212:213 | 214:215 | 216:217 |
* Data = R[0:1], G[0:1], B[0:1]
45 PARTIAL UPDATETIMING SAVEZH|IAALZIY
[1frame] <30ms
XRST <« |
10.20us
.68us . .
VST — Normal Operation Period B ———
0.34us 1~146 147 148 149 150 292 293 294 295~440
veK LML -~ LN - fL-nn——
—-1.00us 3.32us .00us
——+1.00us 75.38us: 75.38Us | g ")y — 1.00us
ENB [ [ S xR O
5.36u 6.70us
Horizontal
Control pulse
Data*
LPB74 SPB74 LPB75 LPB146 SPB146 Data=Low

*DATA=R[0:1], G[0:1], B[0:1]

Japan Display In
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5. DRIVING WAVEFORMS  BREIiE
5.1 H-DRIVER H K54\
PARAMETER SYMBOL WAVEFORMS CONDITIONS
HST rising time trHST
HST falling time tIHST
HST dat ’ ~ 50% iy
ata 0 -
. tsHST HST 50/7 \ 50%-duty
set-up time
HST
HC 5006 / \
HST data
] thHST < >
hold time !
tsHST thHS
VCK  s0%
VCK rising toVCK
(o}
— HST rising HST
o . HCK
HCK rising time trHCK
50%-duty
HCK | HCK falling time tFHCK HCK
HCK cycle time tcHCK
DATA
DATA rising time trDT 50%-duty
DATA
DATA falling time tDT trDT tDT
DATA HCK _/_\ 50% 50%)/ \ | Hek
. thDT | thDT“ DATA
N P " 50%-dut
DATA set-up time | DT 0T DT Y

DATA >< ><

Definition of the time measurement
An arrow of right direction (@—) means positive. An arrow of left direction (< @) means negative.

i il B E D E &

The mark (@) means a starting point of measurement.
ABXHIEFIE, EXRNFE, BRITBIEDRE—IRAUE,
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52 V-DRIVER V FS 4N
PARAMETER SYMBOL WAVEFORMS CONDITIONS
VST rising time trvVST
VS
VST falling time tfVST
trvST tiVST
VCK
VST set-up time tsVST XRST 50% 50%-duty
toXRST
VST
VST S0%
VST hold time thvST N
. VCK 50%
VST rising
o toVST
— VCK rising
thVST tsVST
XRST rising
o toXRST
— VST rising
tcVCK VCK
VCK rising time trvCK 50%-duty
VeK VCK falling time tfiVCK
VCK cycle time tcVCK rveK tVCK
ENB rising time trEN
ENB falling time tFEN trEN tfEN
ENB VCK
ENB pulse width twEN 50%-duty
VCK rising /falling
— ENB rising toEN
XRST rising time trXRST
XRST | XRST falling time tIXRST
XRST pulse width | tcXRST UXRST  UXRST

Japan Display Inc.
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5.3 VCOM
PARAMETER SYMBOL WAVEFORMS CONDITIONS
| tcVCOM VCOM
VCOM cycle time tcVCOM 50%-duty
VCOM
veom| = /- \ |
FRP | VCOM rising time | trVCOM FRP 199% \f 1%
XFRP - e p——
XFRP Nguw /[ |\
VCOM falling time | tflVCOM ! >
trvCOM tfVCOM

Japan Display Inc.
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5.3 RECOMMENDED SEQUENCE ##$—4~7 >R

1) At the time of a power supply ON /X7 —7# U B%
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 BREHRRIIESANT S, BERMHEIRIT VLCD,VDDC,VDDP DIRET S,
PRI EREHRFETIEL, VCOMFRP,XFRP [£ GND [CEEL. /SRIILERAF TRETEBAALLENIL,
2) At the time of a power supply OFF
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.
NRIVERFA TRIIZA T VCOM,FRP XFRP % GND [ZEE$ 5 &, BIRA VIEIE VDDP,VDDC,VLCD DJEET %,
LR URICHEDGEWNEER, ERFTIRILRTNEDZENH D,

5.3.1 Power ON/OFF sequence  BRA A I —4H X

Power ON Sequence Power OFF Sequence
® > o
Display Memory Display Memory Display Display
Status Off Write On Write On Off
Display | |
VLCD ., . . Lo
<« 1ms(min.) 1ms(min.) <,
VDDC,,, | _ . Lo
<« 1ms(min.) Ims(min.) <5
VDDPGND_I 8.33ms(typgog.z33ms(typ.) I_GND
VCOM LI J L1 1
FRP LI J L1 1
XFRP [ L 1
XRST | | |
Control [active 1 Cactive 1
Signal *

Data* ______ [T | |

*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 EREfA:%

5.4.1 Operation of LCD & &&EREN 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 436 row lines. One-pixel line consists of two gate lines, an LPB-line
and a SPB-line. Odd gate lines are LPB bit, and even gate lines are SPB bit.

VESANEEEVIINLIDRE, AR—TILE—b, NI 7h b5, VESA/NL436 54 > DAD 1 KFE
M LT, 1BRNWREHNT D, LERFAVIELPBSA U ESPBSA VD2 — 54U bhb, 3F
BT7— 54 VELPBEY b, BRT7— 514 VIESPBEY FER D,

*  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" latch, and 2" latch holds
transferred data during a horizontal period.

HESANRIE 1M SuFe 2¥ SuFnnhid, 1M SYFFKEST RLEREABRY, 2 EY £ILHD RGB
F—2%EVT T3, 1SAVHDT—EBY T rEh=%, 1% SyFET—4% 2" SuFIc&E%L, 2" 5
YFIFLKELHEF, BEINET—2E2REFT 5,

*  Display signal is written to the each 654 x 436 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 S8 &EE#M Z & 12, V-Driver, H-Driver. TFT 2k > T% 654x436 EV RILIZEZRAEN 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.
BREIMPH#EETHD, ERGBHIERIE2EY LT, 4BRTTES,

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

BEHRIYTIXLPBEY A 2/3, SPBE Y A 13 &4 %, BE Y k& /A THE 100%, O—THEE 0%, LPB
DFHINA THEE 67%. SPB DH/\1{ THEE 33% L %5,

*  The active area of this panel is round. As for this panel, pixel transistors do not exist outside the active area.
FOT4TITVTRABTHYT I T4 TTYZHICIETET ETFEELEL,

*  To reduce power consumption, please keep input data signals Low out of the active area.
HBENZMA SO, 7074 TTYTHIEO—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.

NRVESA FE—REAEYE—FD2E—FIHD, XRSTHNA THIEMESHT I T4 TOB. T4 FE—
P&y, XRSTAO—, HIEMESA GND TAEVE—FELD,

*  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.

V ESANRE—F/NLA VST EEBEHRE. H RS54 /8R4 — F/LR HST EKEHEDOBERIEUTOL S 124
%,

Japan Display Inc.




Product Number: LPM012A154A Revision Number: 01 Page: 16/24

(1) V direction display period & 5]

VST e l—

VCK 1 2 3 4 436 | 437 | 438 | 439 |440 1 2

(2) H direction display period 7K 44

HST _ P, |—
HCK | 1] 2 | 3|4 108 IE.MO 111 | 112 IT 2

Japan Display Inc.
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6. OPTICAL SPECIFICATION 244k

6.1 OPTICAL CHARACTERISTICS 3ttt
6.1.1 Reflective mode (in case of partial update, spec to be confirmed after sample evaluation) R&E—F

*VVcom frequency :60Hz+=10%
*VLCD=3.2(v) / VDDP=4.5(V) / VDDC=6.6(V)

Temp. Rating . definition
Item Symbol C) i T, ot Unit e Remark
Contrast
2V RSR R CR 25 10 20 - - 1
Response tr 25 - 3 6 ms 5 Black = White
& EE 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 Gy (0.405) |0.445 |(0.485)
Coordinates 25 - 3 *Reference value
B2 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
NTSC H, - 25 16.0 23.0 - % 4
Reflectance
- - 0, -
R & = 25 18.0 23.0 %
- oL 45 60 -
Viewing o - o Horizontal
Angle o5 5 5
(CR>2) eT 50 65 - Vertical
£ ertica
e B 45 60 -
Flicker i o5 It cannot be seen visually i 6
2Uvh RAGWI &
Crosstalk ) o5 It cannot be seen visually i 7
JBRR+=7 RAaGWI &
Image sticking i o5 It cannot be seen visually i 8
BREMAE RAGWI &
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6.2 DEFINITION AND CONDITION OF OPTICAL CHARACTERISTICS dZHEMHDESE &M

6.2.1 definitions of optical characteristics J245 M D ESE

Definition 1
This is a ratio between the screen surface reflectance of the white raster and the black raster
AV FSRMEEFE2BELEORFEDLET 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”.
RERERFTROERIZE S,

- Normally Black mode

Black \
10% F--------3c-------------ommmmmmooeo tr : Response time from Black to White
B tf : Response time from White to Black
wn I
7]
)
s
=
2 [
m
(0L S I R
. [ | 41/1 L j1 1
White
r 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)
BEILCIEIBLIRERET D,
Definition 4
This is an area of a triangle shaped by R, G, B coordinates on the CIE1931 chromaticity diagram.
BEILCIEI931 REBRET S,

Definition 5
This is a maximum angle 8 from the normal direction that keeps having the contrast more than 2.
BVEAFIV IR 2ULEEF—TT5, SHEFANSORKAEO,

6=

*EPC side o
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Definition 6
Display the following pattern (every other line Black and 66% Gray) , to verify that no flicker occurs by visual

inspection.
2. 66%YL—DER 4T (TRSE) RN2—VTONERETIY v A—DRETETHRNI L,

Definition 7
Display the following pattern, to verify that no crosstalk occurs by visual inspection.
66%Y L—ERICAR. BLUERZR (THRSE) N4 —CTONBERETI/OR F—IMWRBTERII L,

AR 2N

- Background : Gray (66%)

- Center ‘White window / Black window

Definition 8

Verify that after 2 seconds following checker pattern, image sticking does not occur in the judge pattern.
Fryh—nRE—U 2BRRE, 66%T L—RE2TRE—VEYLREZL,
*after holding for 2 seconds, automatically switching

*judge pattern : Gray(66%)
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- Measurement method of optical characteristics - Y244 RIE A %
< Basic measurement conditions > EAAIE &4
a) Driving voltage EBRENEE
VLCD = 3.2V
VDDP= 4.5V
VDDC = 6.6V
b) Measurement temperature BIEIRERE
25°C unless otherwise specified. 4FIZfgEA A LVGEE25°C
c) Measurement point BIERA > k
Center of the Active area (one point) unless otherwise specified
BICEENGEWMER. 7974 7TV T7RVA—1
d) Measurement equipment EITEZEE
DMS803 (AUTRONIC MELCHERS) or similar instrument
= Aperture :3mm
f) Light source iR
Parallel light source i {T3iE
« Light source input direction A A5 : form FPC side (30° ) FPC {8 30 &
- Light source receive direction BIERA > b :at LCD center (0° ) LCD 2% —. $hEAM

< Measurement system-I> DMS803 or similar instrument

Light source

equipment

)
<
(]
S
—
>
[%2]
©
()

=

1
1
1
1
1 4
1
1
1
1

LCD center[§

LCD Module I 1

N
FPCside ~

Driving Circuit
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7. LCD MODULE USAGE AND PRECAUTIONS LCD ¥ a—ILEikL\EEE

7.1 HANDLING N> Ky2 4

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

(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. ARV FA—DITEYBRENRNEZBE. oV OICANEZY LBEVWTLEEIL, § LESEHLN
PRIRIZDWGEE, RFIERKERAVTHWVEELELTLEELL,

(3) Do not apply excessive force on the surface, perimeter or adjoining areas of LCD module since this may cause
display panel color tonetovary. LCD EYa—IILREFICHRVWAZENMTENTLL LI, RREBHNELT S ATHEHE
NHYET,

(4) The polarizer covering the display panel surface of the LCD module is soft and can be easily scratched. Handle
this polarizer carefully. {EHAEMRIFPH LN, HEO2EOTULVEH, FEL TERERLCEZEL,

(5) If the surface polarizer becomes contaminated, use the following recommended or equivalent adhesive tape for
contaminants removal. {RAEREKED CHZMYKRIGEES., TREET—TF-EREREZEAIIZEL,

* 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. {EERIZEZEZMNITFFY IR/ —LTHNEY LBEWTEEL, £, K-
TRy -7AETBEETRHROEY LBVTLSEEN, FEBRASZERLEYSA—DEZTLAREELAHYET,

» 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. LCDED a—ILExtEy FMHAANDE., Lo UK
SEEYEFELYLAEVTCESN, AMLRICEY RBICERGEENSELAEENIHY FF. -, v ~C
FTIR——ROTL—LHDIHEE. ANR TS UOBERM TR ERIEEZRRIEZIL,

(8) Do not apply pressure at or around the FPC bonding area and the surrounding area. FPCR>Ta2FTY7T
PEORBIZAZNFHENTLESLY,

(9) Do not attempt to disassemble or rework the LCD module. LCDEDa—ILIEFAEOYT—Y LEGENTL S
LY,

(10) To prevent destruction of the elements by static electricity, be careful to maintain an optimum working
environment. BEMIEHLEDRD. LUTISEECIZEL,

« Be sure to ground your body before handling the LCD module. LCD £ 2 —/JLERL\DFEIIZ, EEE#T 5,
 Make sure that solder guns and all other tools required for assembly have been grounded. ##AAHIZERAT 5V
—ILEEMT B,

» To reduce occurrence of static electricity, avoid using this product in dry environments. A& G %5 RRE CHERAL
BWTLTZE,

+ 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 LLFFINTIRIL,. o YFIALTLIEELY,

(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. i#F4>. FPC L DE R & EiEfh 5
BWTLCEEL,

« 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 D A LLZRNLBE, MINERDIBENHYET. TDHEE. B >THERELTES
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. EBDEEZ[ <=6, BE. #F. S ZETCER
ERY. EWABITTZEL,
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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| A% FPC BRITHITHNWTLCE S, alh, EH. X FPCH#RESI SR I I alREEN
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 it to crack. D EMN 272V —ILO, BLWVY—ILEFALBZWTCESWL, ThilEHASR%E
BoOF. VvV EBIEEIITAEEMEAHY FT,

(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 €Y 31—/l Z#HZF TS AT
W, BHYIPFEEAWL, TYPHEFBELTHR—ILFTEELSICLTLIEEELY,

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

(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.
BISE LA ZEFENET, BLLCDED2—IIThLA E5I28&WVGEE. FLADMBALCD EDa—ILICESD
BANHYFET, FOBEE. LCODED21—ILhD LA MBEERELTLEZL,

(19) When installing LCD module, don't apply excess stress of bending or stretching to the input cable LCD €22
—ILEHAHRALEE. FPCICBREIGAZNTENTLEEL,

(20) Keep NC terminal open electrically. NC I FIXEBRMICA—T L ELTLEELY,

(21) After storage under high humidity or condensation environment, keep LCD module under room temperature more
than 30 minutes before operation. FRET. FLIFHEBB T TREL TLVHE, ZRREICIOHULEVTH,S
LCD EVa—I)LERAILTLIEELY,

(22) Take precautions to handling LCD module because the glass plate has very keen edges. 735 RifIE#H<E>T
WETOT., BIRWDIEEECTZ S,

7.2 DESIGN OF APPLICATION 77— 3 VERE

(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. #¥ R KXEKIFEBZ TIEXL
LIEWMETY, BAGE., BIEREICERZENHYET,

(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. ./ A
RICTEBBRHELHCI=OITVILVIH ERE BT RENHY ET EE 71 v EEBLTIDLFHEBELHYET,
(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 [FARBMIZEERENHYET, LCO ED 12— )LEIBEEEGERNTERAL S0, BERESN
THEASINET L. BEIRET DEEEEIHYET, Tz, VI THEBRERTTIOOBEELANILIZELEERET
nHYET,

(4) It is recommended that power supply lines (V_SYS, V_INTERFACE,LED+) to include current surge protection. (Fuse
etc. recommend value: 0.5A) BRZ A VIZIE, BRY—REZANSCLZHEOHLET,

(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/NAAD/ A AMNLCD EL a—)LIZEET HEREENHY T, HIZ. FYFIARILEDOAH
TINARAD/ A XD, FEEERFTEH, RETHAREENIHY FT. EEORKRERT, ERORETORIEZR S
HLET,

(6) To avoid EMI, preventive measures should be implemented in the final product. EMI %[5 <=8 . =& R IZFEHE
BEHELTLIEEL,

(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. &% &I
N E, RICERZLGC LSS, XRTEENKRLET HAREEAHYET, COLILBRERETEITTI LS, LCD
EPAa-LOREIFRIAETEEEA,

(8) Ensure sufficient light shading measures during design phase and when assemble the LCD module.  F%&HERRE &
LCD EL a— /LR, +HMEEAREE L o TIEELY,

(9) Ensure sufficient light shading measures in the inspection process. BE 7O+ XA THALEAREEZ 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 #1&J R HY £F . LCD EPa—ILEHY TESD ¥
hxtkE &L >TL &L,

(11) While display data may be kept, data can be easily changed by external noise. Noise shall be minimized at device
orsystemlevel. /A RIZEKY T—EAHNEEROIAEHELHYET, /A XERDMIHEDIESIITLTLEELY,

(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. 2B/ 4 XEZ (T 255EICHA T, AHPHNLEZTAAEEEFOLET,
(13) When logic circuit power is off, do not apply any signals to the input terminals. Oy Y RENAF TN EEE, ES
AALGLTLIZEL,

(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 €V a—I/LZEFEY 571=0HIZ.FPC E DAL R ZFD
BOWTLEEW, EH /T avIichy, BEENENIGEELHY ET,

7.3 DISPLAY CHARACTERISTICS DISPLAY %14

(1) Because the optimum LCD driving voltage depends on the ambient temperature, display may slightly flicker at the
environment of high temperature. LCD BREIDHZREEXIZBEICEET IO T. B RETTEHLTNIZTY vhT 515
arbhYET,

(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. RFEELUT
TRELESE, RENT ) —XIBEBENHYET. TNICIYFREZSISEITCENHYFET, F-. BERER
BT CTHREMNMEBZRITH L. RATRETIHEENHYET,

(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. ECE{%RRLEIT-BE. EEMFE- 203X
METZBIZECTIHZEENHYET,

7.4 STORAGE I

(1) When storing LCD modules, avoid the following condition or environment. LCD € 2 —JLRTEDOME AT DEE.
REBIXBT TS,

« Exposure to direct sunlight or fluorescent lamps lightings. B 5t B Y0 SEATIZAET,

+ High-temperature/high-humidity or very low-temperature (below 0°C) environments. &EE&E/EZ. 0°CLLTNDIKR

« Exposure to water droplets, condensation, etc. /Ki#. #&E4 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 E¥ a1—
WIEBEFy— #1570, MHENVTICRFELTLESL, A DI MSOERFLRICKETREFL TL
fZ&Ly,

(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. EBEBZ (T35 L3ITFEELTLESL, BBESR
. BE. #E. SESBETERERT. CLUMEELFETS,

(3) Recommended storage conditions. #EZ{REEHE

« Storage environment : +15°C to 35°C, less than 65%RH {R£7FIREE ; +15°C~35°C. ;ZRE 65%LL T

» Duration: up to 2 months after shipping date 7% 2 ™A LA

(4) The shipping carton must not be stacked up over 1.5m in height. Hf&EA— b2 1& 1.5m U EEAH EIFRE N &

7.5 DISPOSAL BRE

(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 £ a1—LZREET HIHE . BF O BBRKICHRI SN -EMEFCTHHR LS
Lo BEET BI5EE, RERBEDERICH LTI,

7.6 OTHERS Z DAth

(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). AR FTBEEDEKRT/AM X
ELTHRHASATUVET, ARICEEM DI TS RIZEALLZVTCESL, (RZEMARES. B S,
EEWE. T4 TYR— R T LS. REHR)

(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 [FEHRNDIRBET TRESNMER S AZGEE. FELLTRIZDWL
TRERZAEVEEA,
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Lot number areq

8,5i0'|5

7'5:|:0,I5

7.5:I:0.I5
|'5:|:0.I5

Connector (#Note3)

=

0.25

7'5:I:0,I5

Coverlay open areq

3.5:|:0,I5

| 651£0.35

035 61 %015

.20inch

2-(12.8)

2_9'9:|:0,I5

(Stiffener PI)

5:|:0.3

(15.59)

(10)

(5.2)

(2.295)

1. 5%0.15

(22.54)

Stiffener

No

[/F Terminal

0l

VCOM

02

FRP

03

HST

04

REDLI]

05

GREENLI]

06

BLUELT]

07

ENB

08

XRST

09

GND

Molding areq

(26.04)

(17.04)

10

VLCD

NC

12

NC

13

NC

14

NC

15

VDDC

16

VCK

|

VST

18

HCK

19

BLUELO]

20

GREENTO]

N\ 2Bl
e il g

®31.411(Vewing Area)
®30.411(Active Area)

2-22.811£0.15

<

(1.02)
(4.02)

|.651%0.35

(.7

mark on o protection film
(Color:Blue)

0.5Max.

0.5
23,9110

0.3505%9-39

(.1

033.8] %015

Notes

\l

(0.356)(Front Polarizer)
[w/o a protection film]

(0.2)(Front Glass)
(0.2)(Rear Glass)

(0.27)(Rear Polarizer)

[w/o a protection film]

0l.026%9-13

I.Cosmetic imperfection will be allowed outside the V.A. (Viewing Area).
2.Critical control dimensions are indicated by o diemond mark(¢).
3.Connector:DFA0C-24DP-0.4V (24pin)/Hirose.

[w/o protection films]

(1.712)

2|

REDLO]

22

VDDP

23

XFRP

24

GND

mark on o protection film

(Color:Red)

0.3505%9-39

4 Viewing Direction is the angle to get the best reflective performance.

5.Requirements concerning the environment-related substances for general parts/materials. S OUTLINE DRAWING PRt e S

Suppliers must comply with Japan Display Inc.Group’s "Green Procurement Guidelines". L et LPMOIT2AT54A 30
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