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PRELIMINARY

1. General specifications(— #i% £ #)

Screen size . 4.linches (x{£8)
(BEHYAX)
Active area : 92.544(W) x 46.272(H) mm
(BHhFRmEE)
Dot pixels : 1280(W) x 3[R.G.B] x 640(H)
(BEHRE)
Pixel pitch : 0.0241(W) x3[R.G.B]x 0.0723 (H) mm
(BHREYF)
Pixel arrangement : RGB stripe (RGB A+Z517)
(EIZREF)
Color depth : 16.7M colors
(BFR%0
LCD type : TFT/ Normally black-mode / Transmissive
(REBERT/ARIL) (TFT / /—=Y—TZv9/&EBE)
Surface treatment . Glare(¥’'L'7) / Surface hardness (REREE): Min.3H (JIS K 5600)
(RELHE)
Front polarization axis angle : 0° (Horizontal direction (ZKFAM))
(F Blfm e )
Data transfer . LVDS(JEIDA or VESA Format) data transfer 8bit or 6bit + GPU
(T—REEAR) LVDS(JEIDA or VESA Format)
T—HANIURT7—8 EVbEIE 6 Ewk+ GPU
Backlight (B&BR {1 #%) : None #
Drawings (& {+E) : Dimensional outline (4}£iE&) T-64967AA base
Outline dimensions : 100.0(W) x 58.3(H) x 1.228(D) mm
(54 R~Tik) Without FPC (FPC % [&<)
Recommended connector : KYOCERA Corp. 04 6288 040 000 846+ or 04 6288 040 600 846+
€i:3mE o2 (FRES#) 04 6288 040 000 846+ or 04 6288 040 600 846+)
Weight (E£) : (17.5 g typ. 21 g max.)

About the backlight to be used : The brightness of the backlight is less than 2 million cd/m?.
FERENB/\9ISA4RZDLVT  Please evaluate long-term reliability carefully in advance.
INVISALDIEEIL 200 /5 cd/ m2 LLTFELTLZELY,
==L, REAEEMEIC OV TIE SRS+ 2705l E S FELL=L

i—d—o
RoHS regulation . This product satisfies material requirement of
Europe ELV instructions Europe ELV instructions and RoHS regulation.
RoHS R D REGRIERNELVIERHE LU ROHS EDETEEH%
ER ELV 355 AL THEYET,
Production factory 1) TFT Array: KYOCERA Yasu plant (FRtZEMT15)
(£EIS) Yasu City, Shiga Prefecture, JAPAN (&% R E7:MH)

2) Back-end process of PNL and MDL (PNL #% T2 & U MDL T#8)
KYOCERA (Thailand) Co., Ltd.

86/1 Moo. 4 T. Banklang A. Muang Lamphun 51000, THAILAND
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2. Operating conditions (BBE &£ 4)

ltem Conditions Temperature range Remark
(I5ER) (%&#H) CRE#HE) (&%)
Operating temperature range Panel surface 40~105°C Note1,2
(BNMEREEH) (/AL ERME) Gx1,2)
Storage temperature range Panel surface 40~105°C Note2
(REFREEHH) (/33:)L5RME) GC¥2)
Note1:

Operating temperature range defines the operation only and the contrast, response time

and other display optical characteristics are set at Ta=+25°C.

F 1 MEEEHE. BEOHAERIETHRETHY. IVISRAN BERE., TOMDRTRMAL,
FPMERE( Ta=+25°CIZTHIELE T

Note2 : No condensing.

I 2 BEWEIL

3. Electrical specifications (B R M4 1E)

3.1 Absolute maximum rating (#&xt & KEH)
Ta=-40~105°C, GND=0V

Parameter Symbol Conditions Min Max Unit
(H B) (&t &) (& #) ' ' (Bifs1)
Supply voltage
. VDD - -0.3 +6.5 \Y
(BEREL)
Input voltage(Logic)
(ASws R AAEE) Vi - -0.3 VDD+0.3 \Y
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PRELIMINARY

3.2 DC characteristics (DC 431%)

Ta=-40~105°C, GND=0V

Parameter Symbol Conditions Mi T M Unit
g B) @S| &E®H n ¥p- x| )

Supply voltage 3.0

. VDD - . 3.3 3.6 V
(BRET) Note1 GE 1)
Supply current _
(BEER Note2 GE 2) IDD |VDD-GND=3.3V (30) (60) mA
High level input voltage ) )
(High LXLANEE) Vie 0.7vDD vbb |V
Low level input voltage
(Low LAJLAAERE) Vi 0 0.3VDD| V
High LVDS input threshold _
(High LVDS A 1LZLME) VTH Vemwps=1.25V +100 - mV
Low LVDS input threshold _
(Low LVDS A #1L= (M) V1L Vemwos=1.25V - - -100 mV
LVDS input signal rise time _
(LVDS A A3 UESFS) tr Vemwos=1.25V 1 ns
LVDS input signal fall time _
(LVDS A 137 FYBERS) tf Vemuvos=1.25V 1 ns
LVDS input common
mode voltage VcmLvps - (1.0) 1.25 2.2 \%
(LVDS JEVE—FEME)

Note1. If VDD have dropped to less than 2.0V at any moment during the operation, display not appears.
GE1) BERIZ—BRTH 20V LTFICTTA-5E . KRRMNBELRAGYET,
Note2: Sub pixel checker pattern

GE 2): BIERTW/ANEZ—

R|G|B|R|G|B|R|[G|B
R{G|BI[R|G|B|R|[G|B
R|G|B|R|G|B|R|[G|B

Grey level 0

Grey level 255

LVDS ViNN
R
V1L ¥
LVDS VinP
Vemwvps
GND
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3.3 AC characteristics (AC #14%)
3.3.1 LVDS interface timing characteristics (LVDS /22— —X 237 ¥14)

Ta= -40~105°C, VDD=3.0~3.6V, GND=0V

Parameter Symbol . Unit
GE B) (& ) Min. Typ. Max. ()

Clock period tver 31 T 42 ns
Clock high time tLven - 4T/7 - ns
Clock low time tuver - 3T/7 - ns
Input Data position 0 trIP1 -04 0 +0.4 ns
Input Data position 1 triPo T/7-0.4 T/7 T/7+0.4 ns
Input Data position 2 triPs 2T/7-0.4 2T/7 2T/7+0.4 ns
Input Data position 3 triPs 3T/7-0.4 3T/7 3T/7+0.4 ns
Input Data position 4 triP4 4T/7-0.4 4T/7 4T/7+0.4 ns
Input Data position 5 triP3 5T/7-0.4 5T/7 5T/7+0.4 ns
Input Data position 6 triP2 6T/7-0.4 6T/7 6T/7+0.4 ns

triP2

triP3

triP4

triP5

triP6

triPO

trIP1 SR o S

COOOCOOSS0Deae

LvVD S_CI.K—\—jL Vdiff=0V \ /
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PRELIMINARY

JEIDA 8bit (LVFMT=L)

tLvep

E‘ AV tve T:J
CLK+/CLK- e tLVeH AN /

PreV|ouSCy| ;L ; TCYCLE E ! Nextcyde

/7 o T7 V7 T TT )

R3+/R3- GOXR1XROX X1XBOXG1XGOXR1XROX---XB1
R2+/R2- B6XBSXB4XDEX SXHSXB7XBGXBSXB4XDEXVS
R1+/R1- G5XG4XG3X83X 2XG7XGGXGSXG4XGSXBSXBZ
RO+/R0- R4XR3XR2XG2X 7XR6XR5XR4XR3XR2XG2XR7

VESA 8bit (LVFMT=H)

tLvee

CLK+/CLK- L tLVCH \ A
Previous Cycle "‘ tCycLe i \ Nextcycle

<
<

R3+/R3- G6 X R7 X R6 X X B7 X
R2+/R2- B4 X B3 X B2 X DE X 'S} X
R1+/R1- G3 X G2 X G1 X B1 X BO X G5

JEIDA VESA common 6bit (LVFMT=L)

In case of 6-bit input, input the following SPI with LVFMT = L.

(Command: AOh, 1st parameter: B6h, 2nd parameter: 41h, 3rd parameter: 01h, 4th parameter: 00h)
JEIDAVESA #£5& 6bit (LVFMT=L)

6Bit A1DIHFE . LVFMT=L T, F& SPIZ A QFEWLFET,

(AWK :AOh 1st /85 A—%:B6h 2nd/\5A—%:41h 3rd/\5A—%:01h 4th/\5A—4:00h)

tLvee

i " tLveL 1/
CLK+/CLK- e tLveH \ ]

|
Previous Cycle ‘: t(_YCLE ! i Nextcycle

Note1 < - : TR

GET) v raeme o X X - X X X X
Ro+/R2- _B4 X 53 X 2 X DE X X X
o XX XXX
Wmmxmxmxox X X

-

-X

'S HS B5 B4

R5 R4 R3

K % < ><
< ;< >< ><
<

Note1. In 6bit input mode (IM=L), LVDS input to R3+/R3- will be ignored.
GE1) 6 EYFAAE—F(IM=L) TIL,.R3+/R3- ~®D LVDS AAIFEHINFET,

T-64967GD041HU-T-AAN KYOCERA Corporation Page 7/31




PRELIMINARY

3.3.2 Data transaction timing (T —%#5%£4243%)
a) Vertical timing (EEAA32Y)
The following figure illustrates vertical timing.

(BEESMIVTELUTITRLEY)

Unless otherwise specified: Ta= (40~ 105°C), VDD=3.0~ 3.6V, GND=0V

o S e | e | v | gl
Vertical cycle Note1GE 1) tve 646 650 652 Line
Vertical low pulse width Note2 (G 2) tvs 2 6 Line
Vertical front porch Note2 (i¥ 2) tvrp 2 6 Line
Vertical back porch Note2 (¥ 2) tvep 2 6 Line
Vertical data start point Note2(GE2) | tvs + tvep 4 8 Line
Vertical blanking period tveLk 6 10 12 Line
Vertical display area tvbisp 640 640 640 Line
Vertical refresh rate Note1 (GE 1) fvrRr 59.5 60 60.5 Hz

Note1 (;£ 1) This value is also constrained by: Nup * Nvp * fvrr = frcLk
ROFRGZEREDHYET - Nup * Nvp * furr = freix
Nrp: PCLK count of the period, Nve: Line count of tve period
(Nup:tre BRI D PCLK 71702 ML, Nve: tve BRI O Line 12 )
Note2 (;£ 2) This value combined with other values may have limits.
HEBDIIIUTITHIKAHYVETS,
For example, Max. of tvs = tver = tvep = 6, but also tveik (tvs + tvrp + tvep) <= 12
Note3 (¥ 3) Line= trp (Horizontal cycle) (Line &I 1H #ARET9)

W3

turp tus tep I tore

L J

Y

RO-R7
GO0-G7
B0-B7

tueLk tuoisp

v

P
- » %

. B

t

o LU LML UM U LU L L

L
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b) Horizontal timing (K243 4)

The following figure illustrates horizontal timing.

(KFEZALZ T ELTITRLET)

Unless otherwise specified: Ta= (-40~105°C), VDD=3.0~ 3.6V, GND=0V

Horizontal period in time Note2 (;£ 2) | 1Hperiod 25.3 25.64 25.78 us

Horizontal cycle Note1,2(GE 1,2) tup 1312 1375 1520 PCLK
Horizontal low pulse width  Note3 GX 3) trs 2 10 216 PCLK
Horizontal front porch Note3 GX 3) turp 2 45 216 PCLK
Horizontal back porch Note3 GX 3) tHep 2 40 216 PCLK
Horizontal data start point  Note3(GX 3) | tus + tusp 30 50 150 PCLK
Horizontal blanking period tHBLK 32 95 240 PCLK
Horizontal display area tHDisP 1280 1280 1280 PCLK
Pixel clock frequency Note1,2(GE 1,2) frcLk 50.898 53.625 60.000 MHz

Note1 (G¥ 1) This value is also constrained by: Nrp * Nve * fvrr = frcLk
ROFZERELHYET  Nup * Nvp * furr = freix
Nup: PCLK count of the period, Nve: Line count of tve period
(Nnp: tve BFEIN D PCLK 02 R KL Nve: tve BRI D Line A7 M4K)
Note2 (;¥ 2) This value is also constrained by: 1/frcLk * tvp = 1Hperiod

ROBFGERMEDHYET . : 1/frcik * tve = THperiod
Note3 (;¥ 3) This value combined with other values may have limits.

HEEDZIIVTITHIFAHYET

For example, Max. of tHs = tHFp = tHBP = 216, but also tHBLk (tHs + tHFP + tHBP) <= 240.

Note4 (i 4) PCLK= 1/ frcLk

tHoIsP

tHFP |

tHBLK
DE
IHFP tHs ; tHBP
HS
RO-R7
G0-G7
B0-B7

fPcLK

SR

]
111 I

IR

tHP
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PRELIMINARY

3.3.3 Reset characteristics (1)t ki3it)

Unless otherwise specified: Ta = (-40~105°C), VDD = 3.0~3.6V, GND = 0V

Reset pulse duration trw 10 - - us
Reset cancel trT - - 1 ms
Pulse width not to be sense as low level tNNs - - 5 us
Pulse width not to be sense as noise tens - - 20 ns
RES rise time tr - - 15 ns
RES fall time tf - - 15 ns

* Rise time and fall time of input signals (tr, tf) are less than 15ns.

* Time duration is between 30% and 70% of VDD - VSS amplitude.

* This IC will not respond to a negative input pulse (inns) to RES terminal with width up to 5ps.
It is considered as noise.

* This IC will not respond to a positive input pulse (tpns) to RES terminal with width up to 20ns.
It is considered as noise.

* If RES pulse is between 5us~9us, the reset operation is abnormal.

* ANEBDILL LAY, LB THYRFREIE (tr, tH) 15ns AT TRELFE T

*VDD—VSS M30%HLUT70%%FEECLTHRELET,

* B ARAF R L RIBED IR (tws) MAXSus ElE, /A REIZKYSusD/LRAHRES IHFIZA D
SNTH RIELEGWEZRLET,

* IE A AR L RIEDFRHE (tens) MAX.20ns &l /A XFIZLY20nsD/VLADRES UiFICA S
ENTH. RIGLIGWEEZRLET,

* RES AY, 5us~9us DEARIL. VY rEIMEIXREIZLEYET,

trw

RES

Internal

circuit RESET OFF condition Resetting
condition

Normal condition
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3.4 Interface (/> A—2Jx—X)
3.4.1 GPU interface (GPU /> 2—2Jx—X)

Display state of the panel is determined by the logic TB_RL as shown below in the GPU I/F mode.
GPU I/F E—FTIEFTREND&LSIZ TBRL DFREBICKY/NRIILDRTIREERELET .

(1,1) (1280,1)

Original data to transfer THE NEW VALUE FRONTIER
EINSTT—4
G
O KSOCERd
(1,640) (1280,640)
B
L H
(1.1) (1280,1) (1,640) (1280,640)

THE NEW VALUE FRONTIER {g KH D E E Hg
{g KH D E E Ra IHE MEM AVINE EEOULIEEK

[ ——

(1,640) (1280,640) (1,1) (1280,1)

RL

d <
<« <«

(1280,1) (1,1) (1280,640) (1.640)

AFITHMOAT JUIAV WA AHT
NER[I[ KD
B713J0)I [ "

H [ —

(1280,640) (1,640) (1280.1) (1.1)

Writing direction to the LCD
_ .
LCD ~ADEEAH AR
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3.4.2 Serial interface (U7 ILA A —T1—XR)

Even in GPU I/F mode, SPI commands can still be accessed by using the EXTCCTL1 command.

In serial interface mode, the use of external input pins CSX, SCL, SDOI are described in the bellow
table. If the serial interface mode is not used, please set CSX, SCL and SDOI to GND.

GPU IIF E—FFIZHEWTH, EXTCCTL1 XU FEFERAT S EITKY, SPIATURITT VRS HIEMN
AEETY,

T NAB—D—RE—RIZHEITS. SHEE > CSX, SCL, SDOI DEHRIFLUTIZAYVET,

DT WA E—DI—REFERINEMEE L. CSX, SCL, SDOI & GND [ZHEHTRELVET .

Pin name 110 Description

CSX I Chip select signal

SCL | Serial clock

SDOI 1/0 Serial data input/output

The following figures illustrate the usage of serial interface.
DT INAE—D1—ADERGEELUTIZRLEYS,

Write operation (E&AHAEN{E)

Cn: Command “n” bit Pn: Parameter “n” bit

1-byte read operation (1 7\ kFed H LEIE)
The following figure illustrates the 1-byte read operation. After read command input, the 8-bit
read data will be shifted out and the read operation is finished. Then the IC will return to

command Input mode.
1 NARSRAHELBEE LU TISRLET  SiAH LT FE A DR, 8bit DFEAELT—2AH A
ShFET, HAHE.ICIFaTURANRKEIZRYETS,

CSX T

o BRIl B B

P

Read Command Input h Read Data Output ' Command Input

Cn: Command “nbit Pn: Parameter “nbit

MULTI-BYTE READ OPERATION (#8 /N1 bEt A& H LEIE)
The following figure illustrates the multi-byte read operation. If the last byte is transmitted the
IC will return to Command Input mode from Read Mode. Moreover, the read data output will be

a leading dummy bit followed by the normal data.
BENAMRAHLEBEEUTICRLET . REROFEAHLT 2N AShBHEIC [FaATURAD
KEBICRYET . - RAHLT RO EBEFI—T—RELRYET,

csx ]

_Lﬂ_ﬂ_ﬂﬂﬂﬂﬂmﬂ U uY
SDOI !m{m)ca!c:ﬁjm:ca c2 fc1 fcot ,:Rn |'_'|- --@Dﬂi}@@cr@ﬁ:
i b T

Read Command Input & Read Data Output " Command Input
Cn: Command “nhit Rn: Read Data “n"bit
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PRELIMINARY

3.5 Power ON procedure (&R ON o —4 2 X)
*To keep the below condition (TFEREEHZH-9 &)

| | | | . | . | . |
[N 1> 1> 1 | 1V Line | 1V Line | 1V Line |
o ot g =t 2f0ms)  AedSOS | poseopwRoNDSC Ll DISSETZPWROWCOM ., DISSET2BikWEON . NORVALDSPLAY
| | | | | ¥ |
VDD=26V -4 T ) : : ; | |
/ | | | ! |
I ! | ! | |
| ! | | | |
| | | | |
RES I ! ! ! ! |
e e— | | | ! |
| | | | ! !
T 1 | | ! |
PWRON ! : ! | : |
R | ; ' ; ! !
| | | i | |
Sl | : :
Command | 1
: i i | i ' !
S[E]K;]a, | . Please Start to input these signal from Power Supply ON to normal display. _
1 ! - ¥ : |

3.6 Power OFF procedure (&Ei& OFF >—4~ 2 X)
*To keep the below condition (TFEEEHEmI-F &)

\DD

RES

PWRON

SPI
Command

CLK+-,
R[0:3]+-

Start at OFF sequence

Normal display \

1VLine
DISSET2 BLKWROFF

1V Line
DISSET2 PWROFFVCOM

1VLine
DISSET2 PWROFFDISC

2120ms

OFF sequence start s from the first VS signal after DISP OFF

e

After DISP OFF, please input moe than 4V of RGB IF data _ Don't care

T-64967GD041HU-T-AAN

KYOCERA Corporation

Page 13/31




PRELIMINARY

3.7 Thermistor characteristic(—IX %245 £ ) :Reference (5 &)
Thermistor: TCT16GG103F345V

c O TATEYAMA KAGAKU IND. CO., LTD (ZZIUE T #H% A &4t)
-40 (217.3)

-35 | (162.8) [ka) Temperature vs resistance
-30 (123.2) 1000

-25 (94.24)

-20 (72.72)

-15 (56.62)

10| (44.45) 100

-5 (35.17)

0 (28.04)

5 (22.52) 10

10 (18.21)

15 (14.82)

20 (12.13) 1

25 (10)

30 (8.286)

35 (6.903) 0.1 ‘ ; ‘
40 (5.782) -50 0 50 100 ¢y 150
45 (4.867)

50 (4.116)

55 (3.498)

60 (2.986)

65 (2.56)

70 (2.203)

75 (1.904)

80 (1.652)

85 (1.439)

90 (1.258)

91 (1.225)

92 (1.193)

93 (1.162)

94 (1.132)

95 (1.103)

96 (1.075)

97 (1.048)

98 (1.022)

99 (9.961)

100 (0.9713)

101 (0.9471)

102 (0.9238)

103 (0.9011)

104 (0.8791)

105 (0.8577)

106 (0.8370)

107 (0.8168)

108 (0.7973)

109 (0.7783)

110 (0.7598)

115 (0.6753)

120 (0.6019)

125 (0.5381)
Basss | 3450K
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4. Optical specifications (£ Z T %)

4.1. Optical characteristic (J£ 45 14)

ltem Symbol Co(r;i{ic;ns Standard value(JR1&{E) | ypit | Method of | oo
measure
URE) &%) | Temp. | 6 ) Min. | Typ. | Max. |EED| Gz G
Transmittance GEiB ) T 25°C | 0° | 0° | (6.0)| (7.2) - %
Contrast 25°C CR 25°C 0° 0° 900) | (1500
(AVFZRR) (900) 1(1500) | - )
Rx (0.582)((0.612)| (0.642) | -
Red
Ry (0.316)|(0.346)| (0.376) | -
. Gx (0.265)((0.295)| (0.325)| - Note
reen .
Color Gy (0.518)|(0.548)| (0578)| - | POV | o1y
coordinates 25°C o o 0.113)|(0.143)|(0.173 /
By (0.192)|(0.222)| (0.252) | -
Wx (0.289)((0.319)| (0.349 | -
White
Wy (0.350)|(0.380)| (0.410) | -
NTSC - 25°C | 0° | 0° - (42) - %
Response
oy Black -30°C - | (850 | (980)
(RS2 B5RS) Aad - 0° 0° ms (Fig.2) -
LTHTS White 25°C - (30) | (45)

Note1: Under the condition of light source (5000cd/m? x,y:0.285, 0.265)
E 1 JIR(B5000cd/m?  x,y:0.285,0.265) TOTEDEHT
@ Conditions for measuring. BIE &I TELN&EY
<> Environment: Dark room with no light or close to no light.
(AR  BEFIEIETNIZELLRER)
<> Temperature: 25+5°C BIE;RE :25+5°C
<> Humidity: 40~70%RH BI%E R E : 40~70%RH
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PRELIMINARY

& Method of measurement of contrast and transmittance
QAVFSRFRUVERBEDREE) (Fig.1)
(1)Measuring device GBI &)
TOPCON BM-5AS, Measuring Field: 1°

(2) Measuring point GBI E &)
Center of display  6=0°, ¢=0°
On condition 0 : A vertical angle from measuring direction to perpendicular.

¢ : A horizontal angle from measuring direction to perpendicular.
BEEHPRE 0=0°,¢=0°
=L, 0 EZRICH I AR AEDEER S RDAHE
O UERRICH T ORARDDKTEHARDAE

(8)Method of measuring GRITE /%)
The distance between BM-5AS’s front lens to panel surface is 500mm.
FBIEEER# (X, BM-5AS DLV XRIE LY/ NRIILEREE T 500mm ELTRIET S,

*Brightness of light source L1 (JRIEE L1 )

+ Maximum brightness: All white pattern Y1, Minimum brightness: All black pattern Y2
(RREE - 2ART Y. &/MEE - 2BRTY2ZAET D, )

*Contrast is derived from CR=Y1/Y2.
(CR=Y1/Y2 ZaV+5RRT B,)

- Transmittance derived from T=Y1/L1 *100
(T=Y1/L1%100 Z&EBFELT D)

LCD module —-——T7
(BREED2—IL)

Distance (E##): 500mm N

TOPCON BM-5AS
or MINOLTA CS1000
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@ Method of color measurement (&8I A3%) (Fig1.)
(1) Measuring device GRITE &)
MINOLTA CS1000, Field: 1 °

(2) Measuring point GBI ZE 5)

-Set LCD module to 6=0°, ¢=0°.
(RERTED2I—ILE 6=0°, ¢:0°[:t\y|~-§l-éo )

0 : A vertical angle from measuring direction to perpendicular.

¢ : A horizontal angle from measuring direction to perpendicular.
0 ERICHITHIRABDEEMARNDAHE

o ERICHTHRABDKEBHA RO HE

& Measuring response time G Z R OEIE) (Fig.2)
(1 )Measuring device GAITEEE)
OTSUKA ELECTRONICS LCD-5200(MCPD7000), Measuring Field: 1°
TFT Response program (TFT [&Z:& EAETOS S L)
(2) Measuring point GBI =)
- Center of display Vertical direction.
(X"t 5— SEAHM)
(3) Method of measuring GBITE /%)
* Black&White responsetime. (£ & B LZEHEH)
+ Input black—white—black to display by switching signal voltage.

- If brightness of black and white are set to 0% and 100%, changing time of optical response
from 10% to 90% just after changing signal voltage is defined as "Tr" and from 90% to 10%

is "Td".
BB RERTIDRIICRTRESEEEZVNYBATHMNT 5,

E-ADEEEENTN 0%-100%ELI-LE EEBEVIVEZ %, AFREED 10% M5
90%IZZEL T ADI-Hh M BEEE Tr THRL. 90% M5 10%IZETEILT 5% Td TR,

Black White Black
> < > -«
100%
90%
Brightness
10%
0%
SIS p—1d g
Fig. 2
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5. 1/0O terminal (1~ Ol F)

5.1 Pin assignment (i ¥4 )

No. | Symbol Functional Description (##E25%8) /0
(&8%)
1 GND (OV, GND) =)
Chip select of SPI interface SPI FyFtL ok
2 CSX If the serial interface mode is not used, connect to VDD. I

DT WA B—T1—REFERALEMES . VDD [THRL TS,
SPI data output SPI T—4%H 5

3 SDO If the serial interface mode is not used, open. (0]
DT NADB—Tz—REFERALALLMES . Open [TL TS,
SPI data Input SPIT—%A %

4 SDI If the serial interface mode is not used, connect to GND. I
DT INAB—D1—REHERALEMES . GND [THRL TS,
SPl interface serial clock

5 SCL If the serial interface mode is not used, connect to GND. |
DT NAB—Dz—REFERALELMES . GND ITHEHEL TS,
6 GND (0V, GND) P
7 |TB GPU interface vertical flip signal GPU />4—71—X L TFREGES I
8 |RL GPU interface horizontal flip signal GPU /> 4—J1—X EAREGES I
GPU interface display ON/OFF select
PWRON . [
o ON | GPU 42 8—22—2 F4RTL A ONIOFF ZiR
Reset input (active L)
RESX . < l
10 Ut AF) L LALTEIC (YA By ET,
—__ . %
11 | LvemT LVDS data format select LVDS T—A7+—<vtDHE |

LVFMT=L:JEIDA, LVFMT=H:VESA
12 | LVBIT 6/8 bit (JEIDA Format) IM=L : 6bit IM=H : 8bit

I
13 | GND (0V, GND) P
14 | R3+ Data signal 3+ I
15 | R3- Data signal 3- I
16 | GND (0V, GND) P
17 | CLK+ Clock signal + I
18 | CLK- Clock signal - I
19 | GND (0V, GND) P
20 | R2+ Data signal 2+ [
21 | R2- Data signal 2- I
22 | GND (0V, GND) P
23 | R1+ Data signal 1+ [
24 | R1- Data signal 1- I
25 | GND (0V, GND) P
26 | RO+ Data signal 0+ I
27 | RO- Data signal 0- I
28 | GND (0V, GND) P

TEST1 pin

29 | TEST1 Connect to GND for test pin. [
T AMGHFDT=8 GND [ZHE#EL TKIZELY,
30 | GND (0V, GND) =
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TEST2 pin
31 | TEST2 Connect to GND for test pin. I
TAMHEFDT=8 GND [T3EHEL TS,
32 | GND (0V, GND)

33 | VDD Power Supply (ER)

34 | VDD Power Supply (ER)

35 | VDD Power Supply (EJR)

36 | GND (0V, GND)

TEST3 pin

37 | TEST3 Connect to GND for test pin.

T AMGHF DT GND [ZHE#EL TSN,
38 | GND (0V, GND) =)
39 |TH Thermistor (H—3IXZimF) -
40 | GND (0V, GND) =)

T|TV|(T|T|T

O

6. Block diagram (7 Oy 5847455 L)

Control

|

. |

LVBIT ——+—»|  register I
PWRON —1—» : 1280RGB x 640
|
|

RES Timing

I
T —» Gate
CSX ———> controller
—
1

timing

SCL controller I
SDI ry I
SDO <+—7— U -—
RO-R3+ —————»
RO-R3- : > > LTPS timing Source driver
CLK+ controller

CLK- —L1—» | ¥
A

VDD
(+3.3V) —1—>

— o —— —
d
<

LCD power supply circuit

Customer I/F 4-:-> KYOCERA module
|

.1 ®

GND
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7. Test(i4 &)

No abnormal function and appearance are found after the following tests.
(TEEDRBRZEERBLI-E. RRRUVEMEICEENGINIE, )
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 operating state.

No. | Parameter(ZEH) Conditions (FRERAZA) Note

1 | High temperature (105+2°C), 500 hrs. (Operation state) GEE)
Operating
(EURENEEER)

o | Lowtemperature | _44.50¢, 500 hrs. (Operation state) GBE) 1
Operating
(ERBNEERER)
High temperature 105+2° h t 2

3 Storage (105£2°C), 500 hrs. (Storage)
(B RRFRER)

4 |lLowtemperature | 40,00¢, 500 hrs. (Storage) 1,2
Storage
(B RRFHRER)

5 | Damp proof test 60+2°C, 85~90%RH, 500 hrs. (Operation state) GEE) 1,2
(TR ERER)

6 | Heat shock test -40£2°C « (85+2°C) (30min each), 500cycle 2
(BMVEERER)

7 | Vibration test Total fixed amplitude (245 #8): 1.5mm 3
(fRBNHER) Vibration frequency (#R BN E Kk %k) : 10~55Hz

Sweep time is 1 minute, X, Y, Z 3 directions for 15 minutes
each performed. (}&5| B8 1 2. XY.Z3 AM & 15 72fH)

8 Shock Test To be measured after dropping from 60cm height on the
(HEHER) concrete surface in packing state.

(EFEDIHBIKEEIZT 60cm DEHIMNSTEDEFET
AVY)—RRANET)

Dropping method corner dropping(F3% )

| F A comer : once(1 [B])

E g D Edge dropping #% )
/// | e c B,C,D edge : once(1 [B)
B A Face dropping(Fi3% F)

l 60cm E,F,G face : once(1 [B])
Concrete Surface(a%")—hER)

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.

T 1 REBELENIE,

E2:HRE BEREEREIC4FEAKRELE. BIET S,

I3 BAREAVTEDA—ILESATITS,
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8. Appearance standards (4t # 3R )

8.1 Appearance inspection conditions (SMERIRE &)

The distance between the eyes and the sample shall be 30cm.

All directions for inspecting the sample should be within 45° against perpendicular line.
YT ILEDERE 30cm TERIZLYRES

4=~

1720

HUTWEBRTBAMIE. BERISTLTRIRESR 45 OHERNET D,

/

/

(a) Operating inspection (= 4THRE)

Functional operating and appearance inspection used operating inspection tester.
RITRERZRAL, #EE. NBREZIT.
The inspection environment is under condition of backlight unit of 600+100cd/m? of surface

of panel.

INRILREIEED 600+=100cd/m? 4D/ IS/ RERANSREDET B,

(b) Inspection environment (R EIR 5

)

Functional operating inspection environment is100 [Ix] or less.

RITREBIREIL 100[IX|[UA T TERET 5D ET B,

(c) Appearance inspection (4} 8112 &)
Environment is under condition of 1000500 [Ix] of surface of LCD.

INFILREAD 1000+£500[Ix] CEETBHLDET S,

8.2 Definition of applicable zones (¥ 7ILDERY —VDER)

A zone C zone
A
A zone: Active display area (K r&B)
C zone: Rest parts (Z DD %)
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8.3 Inspection parameter and criteria (FREIER R VI EH %)

Parameter (38H)

Criteria (FIEHAE)

1 | G-Line Not allowed. &I &,

2 | S-Line Not allowed. #xEZ&,

3 | Leak (1J—%) Not allowed. #EZé&,

4 | Bright spot and Definition (%
dark dot

(R, BER)

-Bright spot: Dot / spot appear bright in black, red, green and blue display pattern.

BREFE K. &R FOFEARICSVTABLYASKRZAS R,

-Level to be counted as a bright spot by limit sample. (Artificial bright dot).

BRELTHAVUNTBLANILERER R LER) I2&5,
-Dark dot: Sub-pixel appear dark in R/G/B display pattern.
EREIIR, & FEEICBVLWTHECRZ %8B,

Zone Display pattern Acceptable gray level, number
(R3E) (Em) (FBRREFALNIL, B
W <12/63 | Disregard (F~[4)
>12/63 0
R <24/63 | Disregard (F~ff)
Black >24/63 0
(BRE@) s <14/63 | Disregard (F~[)
Bright pot
(%) >14/63 L O %2
A 5 <22/63 | Disregard (F~f4)
>22/63 0
No count, if invisible through
ND5% filter
Redéli;ee“’ ND5% 74 JLA—T
(. 5. SEE) BALGVWLDIETE
Dark dot .
(W) 3 X
Bright pot Disregard
c B (V) (R
Dark dot Disregard
B (BE ) (FF9)

1. Dark dots of the two series to count to one dot.
3 or more continuous dark dots are without it.
2EDRERIE 1 EENIVNT S, 3B EDIERITESSE,
% 2. Defect must be away from each other more than 5mm.

RERIEE (L 5mm Ll EET B,
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No. Parameter (35 H) Criteria (¥ & # #£)
5 | Black dot, Round (1) Round shape (FIKDHD)
foreign particle,
Line foreign particle T Zone($8%) | Acceptable number (A& E %)
. . Dimension
Others foreign particle (kEX) (mm) A C
(R FIRRRY. D<0.10 | Disregard ()
KRN 0.10<D<0.15 2
10<D<0O.
ZTDHDEY) Disregard (F~[4)
0.15<D<0.20 1
0.20<D 0
D=(Long +Short)/2 (FHEED=(RE+ER)/2)
Long
Short
(5&%)
(2) Line shape (##KDE£D)
Zone ($B5L)| Acceptable number (ZF&1{E2%)
L(mm) W(mm) A C
— W <0.01 | Disregard ()
L<2.0 W <0.02 2
L<1.0 W <0.03 1 Disregard (A~f&)
L>2.0 - 0
- W > 0.03 0
L(ES)
N w)
L:Length(R&) W : Width (1&)
Total defects of (1) and (2) shall not exceed 5.
BRAB(AREBKOEEH A S BELTTHAHE,
6 | Mura No object, in case of not visible through ND5% filter.
(LZ) ND5% 74 IL3—ZBLTRAGINIE,
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No. Parameter (35 H) Criteria (¥ & £ #£)
7 | Air bubbles
(REm=a) . . Zone(ffi)  Acceptable number (7 {E %K)
between glass Dimension
( g (KE&)  (mm) A C
and polarizer : :
(BSetR —H5ZR)) D<0.10 Disregard (F~f#) | Disregard (4~f)
0.10<D<0.20 2
0.20<D 0
It is 5mm or more between faults away.
(RAMEEEREE 5mm KL ELET B,)
g | Polarizer scratches, | No object, in case of not visible through ND5% filter.
Stroke marks ND5% 74 )LE—%BLTRAKIE,
(R FRE -1TIR)
9 | Polarizer dirts Stains should be removed easily from LCDP surface.

(RAERFN)

HEICHERN D BENETHET 5o
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No. | Parameter(1&8H) Criteria($] & & #)
10 | Glass chips (1) At area except terminal and corner area
HSR &I+ J—KRE R Fa—F—Ep LISt

t:glass thickness (HS5 R [E)

(mm)
X Y Z
<5.0mm | £1.0mm <t

-It is disapproval if glass crack reaches sealing area, wiring, terminal,

and polarizer.
HIZARFES—IL, BiR. hF . BRI DD ZEDIIFALT %,

(2) At corner of glass (a—7—%p)
*It is disapproval if glass crack reaches wiring and terminal area.

-ERHR. WmF OB OTIG B EREET B,

@ At terminal area(!)—K&R)

(mm)
X Y V4
Disregard
<1.0 <15 (RE)

-As for Z>t , when it is only one place, it is no object.
BE@EXIT 1 @A

*When they are more than two places, Z=1/2t
2BRILLLEDIZE 2=1/2t

@ At other area except terminal area (') —K#fLL4})

X+Y<2.0
\A

X Y

(MAX)

2.LTPS

o

.0mm

-Not to expose sealing member at glass thickness direction.
ASZREHARIES—ILABEHLEGE,

-It is disapproval if glass crack reaches polarizer.
RARICOHDDEDIEFAIET B,
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9. Code system of production lot (& &ERQ v FFES)

The production lot of module is specified as follows.
EDa—ILOREAVIES(E ROELIITRET .

1 e o e R o o

L Factory Control Number(Ti5& 2% 5)(0~99)
Date of the week(ZEHE H) (A~G)

Factory Number(53 L15%5) (0~9)
Factory Code(T 552 2) (Alphabet)
—— Production Week(&!5&:8) (1~5)
— Production Month(&:&8) (1~9, X, Y, Z)
—— Production Year(£L1%4F) (Lower 2 digits / FEEEH T 24T)

10.Type number (& F & %)

The type number of module is specified as follows.
COED2—IILDERBEKIE. ROLIIZRTT D,

364967AA

QR code label(QR a—R35X)L)
Indication contents- - - Type number, Lot No., Serial No., Production country

(RTFABE- - TERNBTLEM GEGEK, AOvkNo., YU7IL No., £EE)

-Label size (SR JLHAX): 8.0mmx20.0mm (Reference %)

QR code size (QRaA—KFH A X) : 5mmx5mm

*QR code spec(QRa—K{L#k) : Model 2, Version 1 (ET /L2, /A\—2321)

*QR code content(QRO—KAZ) : Type No., Lot No., Serial No., Country of Origin
(RSEK, OvkNo., Y7 No., [REE)

¥ Without character loss and blurred character. (12X [+, hF A HETE,)

5mm) (QR size)
( 364967AA — )
£ QR | 2041c1-ps1 ——@
T $00000001 ——— @)
S C,\Ode Made in Thailand 4——— @)

.

QR size :5x5
Label size :20x 8

OR (1) KC Model Code ( 8character) |éabel Color : White
(2) Lot No . (10character) haracter : Black
Total 29 characters (3) Serjal No . ( 9character)
(4) Country of Origin  (16character include space)

QR content
364967AA,2041C1-DS1,SXXXXXXXX
(A) (B) (C)
(A) (B) (C)
KC Model Code KC Lot No. Serial No.
e.dg. 364967AA, 2041C1-DS1, S00000001
Number of 8+1 (comma) 10+1 (comma) 9
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11.Applying precautions GEAA F DX E)

Shall be determined by mutual discuss when questions and new problems not specified in
this specification arise.

BHAKREICHT IR, FELRHELH LN OBENREELGEE . BEREOL

WY HIELET D,

12.Precautions relating product handling (& ZR#FLVE DFE)

The Following precautions will guide you in handling our product correctly.
ARGEELLCERECAIC, ROFEICTEEZEL,

1) Liquid crystal display devices
(1) The liquid crystal display panel used in the liquid crystal display module is made of plate
glass. Avoid any strong mechanical shock. Should the glass break handle it with care.
(2) The polarizer adhering to the surface of the LCD is made of a soft material.
Guard against scratching it.
1) HRRTRRFITONT
(1) BERTED2—VICHERALTVSRERTHRFIE. RASRATESNTLET O THELERD
BEEERGLTZEL,
EINARELIGE (X, BIRTTHLRYRNIZIE+ 7 TFELZEL,
(2) BRRTRFOREICHYM T THARAERIE. oMM HTTETNS &, HZE DTN
FOITLTLEZELY,

2) Care of the liquid crystal display module against static electricity discharge.

(1) When working with the module, be sure to ground your body and any electrical equipment,
you may be using. We strongly recommend the use of anti-static mats (made of rubber),
to protect worktables against the hazards of electrical shock.

(2) Avoid the use of work clothing made of synthetic fibers. We recommend cotton clothing
or other conductivity-treated fibers.

(3) Slowly and carefully remove the protective film from the LCD module, since this operation
can generate static electricity.

2) BBRRTEDI—ILORYFNZDNT (FHEXR)

(1) AR BEREREICEBTT—RELTZEN, T EFEBEF—DEE 3avIZEDDLERELAHD
A BHEBHLETYNGNA-)EEBOHLET,

(2) FERITILMZET T, KM EBNESN-MEDERZEBOHLET .

() BEINRLELET DT, RERTIRDRETILLIZD Y ERIMNLTZELY,

3) When the LCD module must be stored for long periods of time:
(1) Protect the modules from high temperature and humidity.
"Recommended storage conditions" Temperature: 15~35°C
Humidity: 40~80%RH
No dew condensation to be observed.
(2) Keep the modules out of direct sunlight or direct exposure to ultraviolet rays.
(3) Protect the modules from excessive external forces.
3) BRERTEDA—NLZEATRIRELLZTNIETESLEMEEITDONT
(1) EE. BEDHATHRE LGV T,
MHERREEM RE 15~35C, [EE:40~80%RH, MHEBORELEIL,
(2) BEFtEE. HAVTENMENEZE LGN ELIITL TS,
(3) NEBMLRETGE AL MO BIENKSIITLTLZELY,
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4) Use the module with a power supply that is equipped with an overcurrent protector circuit,
since the module is not provided with this protective feature.

4) BREFRED1—IIVICE, BERRELBEAA>TEYEREADT, F—DHEICZHER. BER
RERBABOERE CHERAIZEL,

5) Do not ingest the LC fluid itself should it leak out of a damaged LCD module.
Should hands or clothing come in contact with LC fluid, wash immediately with soap.

5) BBRTEDI—ILHIEEL., BRRERK) NEAHELTELZE . OICARLGNKSIZILT
22V, BRI FROKBEEIAELLIGEICIE EBICRFATRERVRLTZIL,

6) Conductivity is not guaranteed for models that use metal holders where solder connections
between the metal holder and the PCB are not used. Please contact us to discuss appropriate
ways to assure conductivity.

6) AAILRILA —ZFERAT ARIBEICENT, ARLRIILE —LEREF AR FLTOVEWNMERDOZ ST,
BRZRIALFCA, BEEGEBEZRLEINSEE(E, BlEIHEHRZEL,

7) For models which use touch panels:
(1) Do not stack up modules since they can be damaged by components on neighboring modules.
(2) Do not place heavy objects on top of the product. This could cause glass breakage.
) BYFINRILEERT HHIEICDONT
(1) BEREFEZLLGNTZEN, TYDTRREEDITAIENHYFET,
(2) EIZEEYMEEMNGELTZEL,

8) For models which use COG, TAB, or COF:

(1) The mechanical strength of the product is low since the IC chip faces out unprotected
from the rear. Be sure to protect the rear of the IC chip from external forces.

(2) Given the fact that the rear of the IC chip is left exposed, in order to protect the unit from
electrical damage, avoid installation configurations in which the rear of the IC chip runs
the risk of making any electrical contact.

8) COG. TAB. COFZERY HHIEIZDIVT

(1) ICFYTREANZDFEERHL T DA . BMAREIMEGS>TOET, BIRVIZEL T,
ICFYTERITEWNA AL MOSLENES T+ FBL TS,

() ICFYTRANZDFFERHL TS A, ERMBIELLEL TICTF YT REICERMEAA
RETDLOIGREBE LR IT TS,

Fho, RICEDRIEZBHLEL . EXHFEZHERT 570, N HLLRNREEEELT
QI AN

9) Models which use flexible cable, heat seal, or TAB:

(1) In order to maintain reliability, do not touch or hold by the connector area.

(2) Avoid any bending, pulling, or other excessive force, which can result in broken connections.
9) ILFITINT—T I E—ro—IL TABEHERAT HHEITDOINT

(1) EHEMHERDA. ImFES ZMhEn TSN,

(2) BTERDFTREMED DS A BMIBLITYRIT A, 5I0RYFED R NEMR AL TS,

10) In case of buffer material such as cushion / gasket is assembled into LCD module,
it may have an adverse effect on connecting parts (LCD panel-TCP / HEAT SEAL / FPC/
etc., PCB-TCP / HEAT SEAL / FPC etc., TCP-HEAT SEAL, TCP-FPC, HEAT SEAL-FPC,
etc.,) depending on its materials.

Please check and evaluate these materials carefully before use.

10) BBEDA—IIZOVavMEFEEB T HEE. Vv av MEOMEIZEY, BR@RED 21— LR
ER(LCD /AR JLE TCP/E—F—IL/FPC %, PCB & TCP/E—F>—JL/FPC %, TCP./ E—
Fo—IL/FPC EDHEDEHGE) ICEXZEEZRITTAREEAHYET O T, FRIIZ+ 275
L TLZELY,
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11) In case of acrylic plate is attached to front side of LCD panel, cloudiness ( very small

cracks) can occur on acrylic plate, being influenced by some components generated
from polarizer film.

Please check and evaluate those acrylic materials carefully before use.

1) BRARIILOBTEICTVIILVIRZRES HBE. TIVILOMEIZKY, FARNSRET HHS
DFEETTV)IRICEE (WHEIZv0) NREET HAREENHYET DT, FRI1IC+5 7% 5
ZEELTZELY,

12) Flickering due to optical interference may occur by combination of LCD driving frame
frequency decided by either internal oscillator in driver IC or external clock input by the customer
and lighting frequency of either backlight or other light sources.

Please evaluate enough at the environment of actual use, and decide the driving condition that
does not cause flickering.

12) FSAN—ICRAREFEIREERHDHVINEBAAIOVIICEO>TRESN-RBBETL— LA IR
DIEIZELTIE N\VIFA b TDMDRTRED [ATEIREH D WIS B R B EDAF T 5
[2&BTVvh—RETHEREEAHYFET O T, RERAREICES THT2EFHEEITL. 7Yy
H—DFEELLGVSFEHICTIERALTEEL,

13) Please be advised that do not apply DC voltage to the LCD.

If DC voltage is applied to the LCD, then it may cause poor display quality.
13) REBRIRRFICDCHAMMEINGENKSITEERBENET,

EIMEN -G8 IR TTRDREELGYET,

14) About disposal: Please dispose of the product following to rule and regulation in that land,
region, country and area.

14) BREICEALTIE, 0L, sl B, TU7DOEH. BRI R-THRAZHEEEEFT £ 5.
HREAWLLET,
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13.Warranty (R 5F & #)

This product has been manufactured to your company’s specifications as a part for use in

your company’s general electronic products. It is guaranteed to perform according to delivery
specifications. For any other use apart from general electronic equipment, we cannot take
responsibility if the product is used in medical devices, nuclear power control equipment,

aerospace equipment, fire and security systems, or any other applications in which there is a

direct risk to human life and where extremely high levels of reliability are required.

If the product is to be used in any of the above applications, we will need to enter into a separate
product liability agreement.

LA R, MO —BNEFHFERAOTREL T, HHRM T RICEDEHEINLOTHY.
LEMALHRSEREETHICERLT HLDTY, F—. BZESZA—REFHRBLNNOEREAGICEDLS
EREESE. RFARIEERE. MEFEHS. DXHLEEZFOBH TEIMEBMZERSNLARIC
FERASNDIES. BHELTE—UIDEFRZEVEE A,

W, MHOSARICEREINGGE . REYMEREICHATLIRNZE, Bl CTECESIBEVBRLLETES,

1) We cannot accept responsibility for any defect, which may arise from additional
manufacturing of the product (including disassembly and reassembly), after product delivery.

1) MARICITONIZENI (D -BHIZET) ICBTS5TERIIDTELTL. TOEXEE
BLFEEA,

2) We cannot accept responsibility for any defect, which may arise after the application
of strong external force to the product.
2) N ADMOSF-CEITEYRETEHIFERITDELRLTLX. ZDERZEVFEEA,

3) We cannot accept responsibility for intellectual property of a third party, which may arise
through the application of our product to your assembly with exception to those issues relating
directly to the structure or method of manufacturing of our product.

3) HFHEREHEALLIEICKVERTSIXMAEDERBEICOVTIE, HEZEKDHEIE

PEGEICEEEDHDILDOUNIDZTELTCL. ZOEFXEAVEHTA,

4) We will not be held responsible for any quality guarantee issue for defect products judged as
KYOCERA-origin in 2 (two) years from our production or 1(one) year from KYOCERA Group
delivery whichever is shorter.

However, priority is given to the contents of the "part (product) basic contract document”
concluded in both.

4) B ITRATHEHESN-FEESROBEREHPMICOTELTI., B RERKIY24F,
ELEEEH AR, RITBKEHER1FOEELNEVARESE TIEEET,

BL. MEICTHHELTOAIE & (RLR) B I BRAZHNEIORNBTEELET S,
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