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OThese specification sheets are the proprietary product of SHARP CORPORATION (SHARP) and include
materials protected under copyright of SHARP. Do not reproduce or cause any third party to reproduce them
in any form or by any means, electronic or mechanical, for any purpose, in whole or in part, without the
express written permission of SHARP.

AAREIFEHAOEBFEICH DD ZIRBHIZENTVER IO T, BDIMWICIEFRDICTERIEC ¢ HIZ. K
AREONBZ BAHICEM TER L BVWL SEBUVEL EIFE Y,

OThe application examples in these specification sheets are provided to explain the representative
applications of the device and are not intended to guarantee any industrial property right or other rights or
license you to use them. SHARP assumes no responsibility for any problems related to any industrial
property right of a third party resulting from the use of the device.

AAREICHEHEIN TV ZICAAIE. BHEmEE S RN BB ZHBT 270 DHDTHD . Kt
RREICEL > TLEPBE. €OMER DOERICK T S IRAE X /CIFEMEDFFHRZITODDTIEHD FH A,
Flo. BHBIREFERALLICICED. BB IERBESICH DD SBEIRE LLIEE. Btid—1)
TOEZEVEEA.

Oln case of using the device for applications such as control and safety equipment for transportation
(aircraft, trains, automobiles, etc. ), rescue and security equipment and various safety related equipment
which require higher reliability and safety, take into consideration that appropriate measures such as fail -
safe functions and redundant system design should be taken.

ABMz . Exxies Mz, 718, BEEE) - HXARHILERS - SBLZ2RBRCDOMEE - BEFICEL
TEWEEY - Z&2MHIWBE SNSBRICERATNZHERIE. TNSDT T L - #EReROEEERY
BEMMRFOILDICT T—ILE— TR CPARRFADREZHE L 2F. X T L - MBLEEDLZ LT
FORIEVC S X TARBZ CHEAT L,

ODo not use the device for equipment that requires an extreme level of reliability, such as aerospace
applications, telecommunication equipment (trunk lines), nuclear power control equipment and medical or
other equipment for life support.

AEme. MEFHER. BHRBEKSE. RFOHERKES. Lot ICh N b2 ERKSRL EOmH THL
BN - ReUIWEE SNSARNOERIFERL TED EFEADT. ChSDARICIFMERICAS AL
THREL,

©Copyright 2018-2021 SHARP All rights reserved. Page.3
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(OSHARP assumes no responsibility for any damage resulting from the use of the device which does not
comply with the instructions and the precautions specified in these specification sheets.
AARBICEH TN SAHBOERAZMCHER LOEEFEEFZ®H L TERAINS CCHICERT 518
FICEL T Btix—zoaEz8LEHE A

OFRHBICODERARRDBO T LS. FRNICEARTROITIERBET T LI OBBLELE T,

Please contact our sales person in advance when you have any questions about the module.

©Copyright 2018-2021 SHARP All rights reserved. Page.4
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1. Application model | EAEEH

This specification is applicable to LCD module “L.S032B3SX02”.
AFEMERNZ. 75 —TFT-LCDEY 2 —JL LS032B3SX02 IC@EAL £9,

2. Characteristics | I ZERUVEE

.Active Matrix driving 72 7«1 < ~J v o XEFEIH R
.The configuration of 8.01cm(3.15inch) screen with the stripe of RGB and free form active area.
8.01cm(3.152Y) RGBX ~ T THEIZ*
.Source COG on board, gate monolithic, small light and compact unit design.
1024 R by HiE682 N w by KRR w B#1698,368 N v K
.Source COG on board, gate monolithic, small light and compact unit design.
V—ZCOGEE. 7—hrRIANE/ DIy IICLZ/NEEE, OAVNT b1y MERE
.Optimum viewing angle : All orientation by Newmode2 of SHARP
v —7 FLEKREARM newmode2) NFILIC K BILIEETFAHE
-MIPI DSI(DSI'V1.01.00,D-PHY V1.00.00,DCS V1.01) 4lane I/F
.16,777,216 color achieved with 8 bit digital source driver, when using video mode through input of MIPI.
BEY hTIVHIY —=ZARTANIZELDIGTORBERT
.Full-In-Cell Touch Panel ¥ >tz L& v F /{3 )LIEEE

©Copyright 2018-2021 SHARP All rights reserved. Page.5
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3. Mechanical Specification /| ¥grY{tis

®3-1 MBI AR

LD-2021403A

ltem / JB8H Spec/ £k Unit /B2
Display size / BIEH - X 8.01(3.15”) Diagonal/ X5 cm
Active area /| BT EIE 66.66(H) X 44.40 (V) mm
1024 (H) X 682 (V) Pixel
Dot format/ R SR
1 Pixel = R+G+B dot -
Dot pitch/ Fv rEWYF 0.0217 (H) X 0.0651 (V) mm
Pixel configuration / EBiZREZ% R,G,B Vertical stripe / X b1~ -
Display mode / RRE— R Normally Black/ /=< U—=TZ5 v -
Cover glass thickness / CGE & 13 mm
Unit outline dimension / #F~T7& % 75.26 (W) X 56.9(W) X 3.054(D) mm
Mass (Typ.)/ BE£ 27 g
Cover glass surface hardness / h ]
CCREME
Cover glass surface processing / AF ]
CGRMEALIE
sAbove dimension is Typ. Dimension which excludes protrusion and FPC
BL. Z=EEB,FPCIRE £ 9,
Please refer to Page 16 “Module outline drawing” about detailed dimension and tolerance
SEMTIA. AZIE T15.0utlinedrawing/ B a—ILAETER) 28B T3 L,
©Copyright 2018-2021 SHARP All rights reserved. Page.6
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4. Input terminal name and function /| ADEF&H KT ek
Table 4-1 Main FPC input terminal CN1/ 34-1. X > FPCifF3& CN1

LD-2021403A

No Function /i F&aE Mark / i85 I/0 Note / fa®
51 GND GND GND

50 VGL Regulator voltage VGLO1 ouT

49 VGL-TP Regulator voltage VGLO2 ouT

48 VGL voltage boost R - C3IN IN/OUT

47 VGL voltage boost RFE + C31P IN/OUT

46 GND GND GND

45 MIPI D3 signal - D3N IN

44 MIPI D3 signal + D3P IN

43 GND GND GND

42 MIPI DO signal- DON IN/OUT

41 MIPI DO signal+ DOP IN/OUT

40 GND GND GND

39 MIPI CLK signal - CLKN IN

38 MIPI CLK signal + CLKP IN

37 GND GND GND

36 MIPI D1 signal - DIN IN

35 MIPI D1 signal + D1P IN

34 GND GND GND

33 MIPI D2 signal - D2N IN

32 MIPI D2 signal + D2P IN

31 GND GND GND

30 MIPI standard voltage LVDSVDD ouT

29 TE signal TE ouT (Open)
28 GND GND GND

27 TP INT signal INT ouT el
26 GND GND GND

25 TP I12C Clock signal TP_12C_SCL IN X1, %2
24 TP I12C Data signal TP_I2C_SDA IN/OUT K1, X2
23 TP External reset signal TP_EXT_RSN IN %1
22 Reset signal RESX IN

21 GND GND GND

20 Counter voltage standard VCL ouT

19 Counter voltage VCOM ouT

18 TP standard voltage VREF_TP ouT

17 Digital Standard voltage VDD ouT

16 Gate driver standard voltage- VGL ouT

15 VGH voltage boost - C21IN IN/OUT

14 VGH voltage boost + C21P IN/OUT

13 Gate driver standard voltage+ VGH ouT

12 TP standard voltage VDD_TP ouT

11 Reference voltage VDD5 ouT

10 VGH-TP regulator voltage VGHO2 ouT

9 VGH regulator voltage VGHO1 ouT

8 GND GND GND

7 GND GND GND

6 1.8V power supply input \VDDI IN

5 GND GND GND

4 GND GND GND

3 -5.8V power supply input VSN IN

2 +5.8V power supply input VSP IN

1 GND GND ouT

*1Itis pulled up internally / BB Tpull upfLEEETNTWL S,

*2 Requires an external pull up resistor of 1 kQ to 4.7 kQ (Recommend 2.2 kQ)/

B Tpull uptEIIkQ~4.TKQH R E,

©Copyright 2018-2021 SHARP All rights reserved.
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Table 4-1 Back light FPC input terminal CN2 / R4-1./\wv 7 51 ~FPClF3RCN2

No Function / i F#sE Mark / 525 /0 Note /f&%&
5 LED power supply (Anode) BL-AN VIN

4 LED power supply (Anode) BL-AN VIN

3 NC NC NC

2 LED power supply (Cathode) BL-CA IN/OUT

1 LED power supply (Cathode) BL-CA IN/OUT

e]

g

51,50....2

* 5,...,1
1

Table 4-1 Terminal position / K4-1.ixF A&
Recommend connecter for main FPC : Under contact/ X Y FPCR#R ORI & | N ES
MOLEX 503566-5102

Recommend connecter for BL-FPC : Under contact / BLFPCRI#ER O o4 | FiES
JST 05FZA-SM1-GAN-TB[HF]

©Copyright 2018-2021 SHARP All rights reserved. Page.8
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5. Absolute maximum rating | xR KER

Table 5-1 Absolute maximum rating / $&5-1. #3 &R AEK(Ta=25°C)

Item Symbol min max Unit Remarks
Power supply 1 VDDI -0.3 +1.95 V

Power supply 2 VSP 0.3 +6.5 Vv

Power supply 3 VSN +0.3 -6. Vv

LED reverse voltage VLED - 5 V *1,%4
LED forward current IF - 35 mA *1,%4
LED acceptable loss PD 105 mwW | *1,*4
Operating temperature Topr -20 +60 °C 2
Storage temperature Tstr -30 +80 °C 2
Ambient temperature Hs 90 %RH | *2,*3

*1 PeronelED/LED 1/T#%7=bD

*2 Nocondensation/ BRI &

*3  Ambient temperature / ABERE Ta=60°C
*4  Ambient temperature / BABERE Ta=25°C

40
35
30
25
20

15

g

Allowable forward current
BIEERILED[mMA]

10

0 20 40 60 80 100
Ambient temperature/BEBEIERE Ta[°C]

Figure 2 Forward current characteristic of LED / 2. FAFIRE & LEDE R DFTABREFIE

©Copyright 2018-2021 SHARP All rights reserved. Page.9
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6. Electrical Characteristics | BERAHE

6-1. DC characteristics

Table 6-1 Power supply signal condition / 5k6-1.BRET « E5ELRE

LD-2021403A

Item Symbol Min. Typ. Max. Unit Remarks

Power supply 1 VDDI 1.65 1.8 1.95 \Y

Power supply 2 VSP 5.65 5.8 5.95 Y

Power supply 3 VSN -5.95 -5.8 -5.65 Y

Input High voltage Vin 0.7vDDI - VDDIO v

Input Low voltage Vie 0 - 0.3vDDI v

Output High voltage Vor1 0.8VDDI - VDDI v

Output Low voltage VoL 0 - 0.2vDDI v

Logic High level input voltage 1 HA

Logic Low level input voltage -1 HA

Current Normal mode lvopio 23.0 34.0 mA *1

consumption lvsp 73 10.8 mA *1
lvsn 58 8.6 mA *1

Sleep mode lvooio 0.8 1.2 mA *1,*2

lvsp 0.01 mA *1,*2
lvsn 0.015 mA *1,72

*1) Input voltage VDDIO=1.8,VSP=5.8,VSN=5.8V,Ta=25°C. Video-Mode. White screen

*2) InputVoltage VDDIO=1.8V,VSP=5.8,VSN=5.8V,Ta=25°C. MipiVideo no input,LCD/TP Sleep

©Copyright 2018-2021 SHARP All rights reserved.
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6-2. MIPI DSI characteristics
Table 6-3 MIPI DC characteristics / &6-3.MIPI DCiFtE

[tem Symbol Condition | Min Typ. Max Unit Remarks
MIPI power supply VDDAM 1.65 18 1.95 Vv
LVDSVDD 1.1 12 1.3 V
Input low voltage (LP) VIL 0 550 mvV
Input high voltage (LP) VIH 880 LVDSVDD mV
Output low level (LP) VOL -50 50 mV
Output high level (LP) VOH 1.1 1.2 13 v
Output impedance (LP) Z0LP 80 100 125 ohm
Input low voltage (HS) VILHS -40 mV
Input high voltage (HS) VIHHS 460 mV
Common voltage VCMRXDC 70 330 mV

MEBESRTICDOVTIE. AIBERRD .
Bt > E—2 > X500(FA) TEREMRE L. OESEIET S BNESICLTIRT L,
E7REZNTTICRBOATA ML —MIFITHLTIZT U,
HAGT/NZ— BT TRMNEZ =2 0D L OMWATICEHRL TS L,

About each pair of differential signals, each pair of differential signals must be wired by “character

impedance =50Q”, and must not cross with other signals as possible.

Please arrange straight only at a surface without a beer.

Avoid the acute-angled pattern, and please wire in parallel so that it'll be the symmetrical pattern.

Table6-2-2 High speed mode AC characteristics / #6-2-2./\1 AE— K E— K ACHHE

Parameter Symbol Content Min. Typ. Max Unit
DSI-CLK +/- 2X Ulinst 2 - 25 ns
Ulinsta,UlinsTe 1 12.5 ns

DSI-CLK+ ==========mmmm- . / - “

DSI-CLK- / N e . N e
Ulinsta Ulinste
2 X Ulinst
X|6-2-2

©Copyright 2018-2021 SHARP All rights reserved. Page.11
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6-3. Bach Light drive | /\'v 2 5 NERE)

Table 6-3 Back light drive / %&6-3./\v 2 51 ~ERE)

LD-2021403A

ltem Symbol Min. Typ. Max. Unit Remarks
LED number - - 7 - pcs In series
Supply voltage | VBL - 19.6 V
19.6
LED current IL - 19.0 mA
(Ta=60°C)
Current
) WL - 3724 mwW
consumption
100
— 20
<
£
g 10
i
i
1 1
2.0 25 3.0 35 4.0 45
IEZEE[V]

Table 6-1 Forward voltage and current curve per LED / [X6-1.LEDE & |BEE~IBERHRIF(Ta=25°C)

©Copyright 2018-2021 SHARP All rights reserved.
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6-4. 12C characteristics (Touch panel I/F)

#6-4.12C characterisics / #&6-3 12C4F%E
Standard-mode Fast-mode
Unit Note
ltem Mark Min Max Min Max

Clock Frequency fscik 0 100 0 400 kHz
Clock Low Time Trow 4.7 - 1.3 — us
Clock High Time Thich 4.0 - 0.6 — us
Data Setup Hold Time Tsupata 250 — 100 — ns
Data Hold Time THp;DATA 0 — 0 — us
Rise time T, 20+0.1Cb 1000 20+0.1Cb 300 ns
Fall tme Te 20+0.1Cb 300 20+0.1Cb 300 ns
Capacitance load for SDA/SCL Co - 400 - 400 pF
Setup time for repeated start condition | Tsu;sta 4.7 - 0.6 — us
Hold tie for start condition THp;sTA 4.0 — 0.6 — us
Setup time for stop condition Tsusto 4.0 - 0.6 — us
Bus free time between Stop and Start

condition TBUF 4.7 — 13 — Us

T 4_ —p T |@—Tsu;para
soA | N }[T )

> T
_l

scL | N

A/

i—} 3 | €—Tho;sTA —pp{  [@— THp;pATA

B6-4.2CNX 212> JK

©Copyright 2018-2021 SHARP All rights reserved. Page.13
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7. Input signal timing characteristics | ANESD2 1 = V715t

7-1.Video timing

Table 7-1Video timing / R7-1.ET7A X127

Item Symbol Min Typ. Max Unit Remarks
Horizontal pulse width HS 4 4 4 DCLK
Horizontal back porch HBP 4 4 4 DCLK
Horizontal screen area HADR 1080 1080 1080 | DCLK 28pixels are black input at both

side. 1024pixels are displayed
actually. (28+1024+28=1080)

Horizontal front porch HFP 212 212 212 DLK
Vertical pulse width VS 4 4 4 Line
Vertical back porch VBP 4 4 4 Line
Vertical screen area VAdr 682 682 682 Line
Vertical front porch VFP 80 80 80 Line
Flame frequency Frame 59.94 59.94 59.95 | Hz

Dot clock DCLK 60 60 60 MHz
DSI-CLK DSIFreq 180 180 180 MHz

'S —18 RRTTIE 'S —18
28 1024 28 VSYNC
‘:| VS=4
VBP=4

FRRITY 7 (Active Area)

RFEIVT7ES
VAdr=682

VHP=80

HSYNC

HS=4 HBP=4 HAdr=1080 HFP=4

Table 7-2 display area and porch / ®I7-2. &R /RT 7 &L &R —F

©Copyright 2018-2021 SHARP All rights reserved. Page.14
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7-2. Power supply ON/OFF sequence

>10ms >10ms
<«

>
vDDI /
VSP /
VSN \ 1 Frame 1 Frame

DOP/N LP mode LP /HS LP/HS HS mode HS mode
[<—] [<—>
LP11 mode LP11 mode LP11 LP11
D1P/N HS mode HS mode HS mode HS mode
LP11 LP11 LP11 LP11
D2P/N HS mode HS mode HS mode HS mode
[<— [<—>
LP11 LP11 LP11 LP11
D3P/N HS mode HS mode HS mode HS mode
LP11 LP11 LP11 LP11
Initial Reload
Command Initial setting Sleep out Display ON Display Pattern
< >27ms >

RESX >2ms| _l >2ms| >10ms
>3ms|_

>1ms|

<
TP_EXT_RSTN >120ms
BackLight >85ms

S
Display sleep in/ display off Display on sequence Sleep out / Display on
TP stop load FW from flash Cb adjustmment Active /
FW download from FLASH Initial baseline Monitor
>160ms <12Display Frame

Table 7-2-1 Power on sequence

©Copyright 2018-2021 SHARP All rights reserved. Page.15
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>3ms  >0ms >3ms
> <>
VDDI \
VSP \
1Frame 1Frame
VSN
HS mode HS mode LP / HS LP / HS LP / HS
DOP/N LP11 mode mode LP11 mode LP11
HS mode HS mode HS mode HS mode HS mode
D1P/N LP11 LP11 LP11
HS mode HS mode HS mode HS mode HS mode
D2P/N LP11 LP11 LP11
HS mode HS mode HS mode HS mode HS mode
D3P/N LP11 LP11 LP11
Display Pattern Display off | >34ms | SleepIn >70ms
— <>
Command
RESX
TP_EXT_RSTN
BackLight
Sleep out / Display on Display OFF Sleep In sequence
Display Sequence Display Off
TP Active / monitor Waitting Gesture/ Stop
Stop
>80ms

Table 7-2-2 Power off sequence

©Copyright 2018-2021 SHARP All rights reserved. Page.16
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LD-2021403A

Power Off SLPOUT
Sequence bower on plowerort]
< sleep ou
power off ) \;\slee_pin/ disgoff
Power On SLPIN 4
Sequence DISPOFF DISPON
\
power on
sleep out
disp on
Table 7-2-3 LCD transition diagram / 7-2-3.LCDIRREER K]
Table 7-2-4. Register setting
No | Adrs Parameters Notes
1 | 0x00 | 0x00 Manufacture
2 | OxFF | Ox87 0x19 O0x01 ICommand Set
3 | 0x00 | 0x80 Enable
4 | OxFF | 0x87 0x19
5 | 0x00 | 0x85 Source Driver
6 | OxC4 | Ox1E Settings 1
7 | 0x00 | OxAl Panel Size
8 |OxB3 | 0x04 0x38 0x02 OxAA Settging 2
9 | Ox00 | OxES8 Panel Scan
10 | OxCO | 0x40 Mode
11 | Ox00 | OxA6 Panel Mode
12 | OxB3 | OxF8 setting
13 | Ox00 | 0x85 Pixel Rotate
14 | OxAT7 | 0x00 setting
15 | 0x00 | 0xDO Gate Driver
16 | OxC3 | 0x46 Setting 1
17 | 0x00 | 0xD3
18 | OxC3 | 0x30
19 | 0x00 | OxD4
20 | OxC3 | Ox46
21 | 0x00 | OxD7
©Copyright 2018-2021 SHARP All rights reserved. Page.17
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22

0xC3

0x30

LD-2021403A

23

0x00

0x87

Source

24

OxA4

OxOF

Driver

25

0x00

0x89

Display

26

OxA4

OxOF

Setting 3

27

0x00

0x8D

28

OxA4

OxOF

29

0x00

Ox8F

30

OxA4

OxOF

31

0x00

OxCA

ITCON setting 1

32

0xCO

0x80

33

0x00

0x80

ITCON setting 2

34

0xC2

0x82

0x00

0x01

0x81

0x81 0x00 0x01 Ox81

35

0x00

0xAQ

36

0xC2

0x00

0x08

0x00

0x09

0x92

37

0x00

OxA5

38

0xC2

0x01

0x08

0x00

0x09

0x92

39

0x00

OxAA

40

0xC2

0x02

0x08

0x00

0x09

0x92

41

0x00

0xBO

42

0xC2

0x03

0x08

0x00

0x09

0x92

43

0x00

0xAQ

44

0xC2

0x00

0x00

0x00

0x09

0x92

45

0x00

OxA5

46

0xC2

0x01

0x00

0x00

0x09

0x92

47

0x00

OxAA

48

0xC2

0x82

0x00

0x00

0x09

0x92

49

0x00

0xBO

50

0xC2

0x81

0x00

0x00

0x09

0x92

51

0x00

OxEO

52

0xC2

0x33

0x33

53

0x00

0x80

ITCON setting 3

54

0xCB

0x00

0x01

0x00

0x00

0x01 0x00 O0x00 0x00 O0x00 O0x00 OxFD 0x01 0x55 0x55 0x00 OxFC

55

0x00

0x90

56

0xCB

0xCO

0x00

0x00

0x00

0x00 0x00 O0x00 O0x00 0x00 0x00 0x00 OxFF 0x55 0x55 0x00 0x00

57

0x00

0xAO

58

0xCB

0x00

0x00

0x00

0x00

59

0x00

0xBO

60

0xCB

0x15

0x55

0x55

0x54

61

0x00

0x80

62

0xCC

0x00

0x00

0x00

0x00

0x02 0x00 0x23 0x22 O0x00 O0x00 0x08 O0x06 O0x00 0x00 O0x00 Ox16

©Copyright 2018-2021 SHARP All rights reserved.
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63

0x00

0x90

LD-2021403A

64

0xCC

0x17

0x18

0x00

0x00

0x00

0x1C

0x1D

Ox1E

65

0x00

0x80

ITCON setting 3

66

0xCD

0x00

0x00

0x00

0x29

0x03

0x01

0x00

0x00

0x00

0x00

0x09

0x07

0x00 0x00 0x00 Ox16

67

0x00

0x90

68

0xCD

0x17

0x18

0x00

0x00

0x00

0x1C

0x1D

Ox1E

69

0x00

0xAQ

ICGS Setting 1

70

0xCC

0x00

0x00

0x00

0x00

0x03

0x00

0x23

0x22

0x00

0x00

0x09

0x07

0x00 0x00 0x00 Ox16

71

0x00

0xBO

72

0xCC

0x17

0x18

0x00

0x00

0x00

0x1C

0x1D

Ox1E

73

0x00

0xAO

ICGS Setting 2

4

0xCD

0x00

0x00

0x00

0x29

0x02

0x01

0x00

0x00

0x00

0x00

0x08

0x06

0x00 0x00 0x00 O0x16

5

0x00

0xBO

76

0xCD

0x17

0x18

0x00

0x00

0x00

0x1C

0x1D

Ox1E

T

0x00

0x80

78

0xCO

0x01

0x9D

0x00

0x2C

0x00

0x04

0x01

0x03

Ox1F

0x01

0x52

Ox1F

ITCON Setting 3

79

0x00

0x90

80

0xCO

0x00

0x78

0x00

0xB4

0x00

0x10

81

0x00

0xAO

82

0xCO

0x03

0x70

0x00

0x1D

0x00

0x10

83

0x00

0xD7

84

0xCO

0x01

0x88

0x00

0x2D

0x00

0x10

85

0x00

0xBO

86

0xCO

0x01

0x9D

0x00

Ox9F

0x10

87

0x00

0xC1

88

0xCO

0x02

0x4C

0x01

0xC3

0x01

0x88

0x02

OxA5

89

0x00

OxA5

OSC setting

90

0xC1

0x00

Ox1E

0x00

0x02

91

0x00

0x80

ICGS Setting 3

92

0xCE

0x01

0x80

0x01

0x07

0x00

0x50

0x00 0x50 0x00 0x35 0x00 0x35 0x02 OxOE 0x09

93

0x00

0x90

94

0xCE

0x00

0x82

0x0D

0x5C

0x00

0x82

0x80 0x07 0x00 0x04

95

0x00

0xAO

96

0xCE

0x00

0x00

0x00

97

0x00

0xBO

98

0xCE

0x11

0x00

0x00

99

0x00

0xB7

100

0xCE

0x52

101

0x00

0xCO

102

0xCE

0x00

0x00

0x00

103

0x00

0xDO
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104

0xCE

0x91 0x00 OxO0A 0x01 O0x01 0x00 Ox1D O0x01

LD-2021403A

105

0x00

OxEO

106

0xCE

0x88 0x06 0x02 0x15 O0x02 O0x15 O0x02 O0x15 0x00 OxOE 0x00 Ox1E

107

0x00

OxFO

108

0xCE

0x80 0x06 0x03 0x04 O0x02 O0x4B 0x02 0x4C 0x02 O0xC6

109

0x00

0x82

ICGS Setting 4

110

OxCF

0x06

111

0x00

0x84

112

OxCF

0x06

113

0x00

0x87

114

OxCF

0x06

115

0x00

0x89

116

OxCF

0x06

117

0x00

Ox8A

118

OxCF

0x07

119

0x00

0x8B

120

OxCF

0x00

121

0x00

0x8C

122

OxCF

0x06

123

0x00

0x92

124

OxCF

0x06

125

0x00

0x94

126

OxCF

0x06

127

0x00

0x97

128

OxCF

0x06

129

0x00

0x99

130

OxCF

0x06

131

0x00

0x9A

132

OxCF

0x07

133

0x00

0x9B

134

OxCF

0x00

135

0x00

0x9C

136

OxCF

0x06

137

0x00

0xAO

138

OxCF

0x24

139

0x00

OxA2

140

OxCF

0x06

141

0x00

OxA4

142

OxCF

0x06

143

0x00

OxAT

144

OxCF

0x06
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145 | 0x00 | 0xA9

146 | OxCF | Ox06

147 | 0x00 | OxBO

148 | OXCF | 0x00 0x00 0x28 0x2C 0x00 0x01 0Ox01 0x68 0x6C

149 | 0x00 | 0xCO

150 | OXCF | 0x02 0x02 0x95 O0x99 0x00 0x00 0Ox00 0x08 0x0C

151 | Ox00 | Ox84 Power
152 | OxC5 | O0x22 0x22 IControl 1
153 | 0x00 | 0x00 Gamma
154 | 0xD8 | Ox1B 0x1B Voltage
155 - -
VCDOMDC
156 - -
157 | Ox00 | OxA3 Power Control 2

158 | OxC5 | 0x28

159 | 0x00 | 0xA9

160 | OxC5 | Ox18

161 | Ox00 | Ox86

162 | OxC5 | Ox60 0x4C 0x08

163 | 0x00 | Ox8C Panel timming

164 | OxC3 | 0x03 setting 1

165 | 0x00 | Ox8E

166 | 0xC3 | 0x30

167 | 0x00 | 0x83 [Source Driver
168 | OxA4 | 0x22 setting 4
169 | 0x00 | OxA5 Panel Setting

170 | 0xB3 | 0xD3

171 | 0x00 | OxBO IC Setting

172 | OxF3 | 0x04 OxFB

173 | Ox00 | 0x82

174 | OxF5 | Ox1A

175 [0x00 |0x00 RGBy setting

176 OXE1 [0x02 0x04 O0x07 OxOE OxCl 0x19 O0x21 0x28 0x33 O0x75 O0x3B 0Ox42 0x48 O0x4D 0x91 0x52

Ox5A 0x62 Ox6A Ox7D Ox71 Ox79 0x81 Ox8A 0x95 0x94 0x99 Ox9F OxA6 Ox3F OxAE O0xB7

OxC3 OxCA O0xF6 0xD3 OxEO OxEB OxF3

177 [0x00 [0x00

178 OXE2 [0x02 0x04 O0x07 OxOE OxCl 0x19 O0x21 0x28 0x33 O0x75 O0x3B 0Ox42 0x48 O0x4D 0x91 0x52

Ox5A 0x62 Ox6A Ox7D Ox71 Ox79 O0x81 Ox8A 0x95 0x94 0x99 Ox9F OxA6 Ox3F OxAE O0xB7

OxC3 OxCA OxF6 0xD3 OxEO OxEB OxF3

179 [0x00 [0x00

180 [OXE3 [0x00 0x02 O0x06 OxOD O0xB6 0x18 0x20 0x27 0x31 O0x66 0x39 O0x40 0x46 O0x4B O0xDB 0x50

0x58 0x60 O0x67 Ox77 Ox6F O0x76 Ox7D O0x85 Ox1F Ox8E 0x93 0x98 Ox9E OxE4 OxA4 OxAB
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0xB2 0xB7 0x0D

0xBB

0xCO

0xC4

0xC5

LD-2021403A

181

0x00

0x00

182

0xE4

0x00 0x02 0x06

0x0D

0xB6

0x18

0x20

0x27

0x31

0x66

0x39

0x40

0x46

0x4B

0xDB

0x50

0x58 0x60 0x67

ox77

Ox6F

0x76

0x7D

0x85

Ox1F

O0x8E

0x93

0x98

0x9E

OxE4

0xA4

0xAB

0xB2 0xB7 0x0D

0xBB

0xCO

0xC4

0xC5

183

0x00

0x00

184

0XE5

0x00 0x00 0x05

0x0D

0x69

0x17

Ox1F

0x26

0x30

OxF1

0x38

0x3F

0x44

0x4A

0x5C

Ox4E

0x57 Ox5E 0x65

0xC8

0x6B

0x72

0x79

0x80

0xF6

0x88

0x8C

0x90

0x95

0x18

0x9A

0x9F

0xA4 OxA7 Ox1F

0xAB

OXAE

0xB0O

0xB1

185

0x00

0x00

186

0XE6

0x00 0x00 0x05

0x0D

0x69

0x17

Ox1F

0x26

0x30

OxF1

0x38

0x3F

0x44

0x4A

0x5C

Ox4E

0x57 Ox5E 0x65

0xC8

0x6B

0x72

0x79

0x80

0xF6

0x88

0x8C

0x90

0x95

0x18

0x9A

0x9F

0xA4 OxA7 Ox1F

0xAB

OXAE

0xB0O

0xB1

187

0x00

0x80

Manufacture

188

OxFF

0x00

ICommand Set

189

0x00

0x81

disable

190

OxFF

0x00

191

0x00

0x00

192

OxFF

0x00 0x00 0x00

193

Ox11

ISLPOUT

194

0x29

DISPOUT
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Notes / ;¥ = E18)

1. BR&ABLYXEH|E

Please transfer registration condition for LCD by a packet.

IEMIPID /N7y b L TEEL T L,

LD-2021403A

2. LPE— R TI&Short packet (DCS short write (DT=0x15)/General short write(DT=0x23) & Long packet (DCS

long write(DT=0x39) or General Long write(DT=0x29)) DX E5HMEHETET £,

For LP mode, Short packet(DCS short write (DT=0x15)/General short write(DT=0x23) and Long

packet(DCS long write(DT=0x39) or General Long write(DT=0x29)) can be used.

3. HSE— R Tl&Long packet (DCS longwrite(DT=0x39) or General Long write(DT=0x29)) 77 HAMER TE
=S
ForHS mode, only long packet (DCS longwrite(DT=0x39) or General Long write(DT=0x29)) can be used.

4. HSE—RFRTIRE1IDDT RLRIZ—EIZIDDNTXA=FETLHAENEEA. HiTDT FL RITESH

BIFEIL 7 RL T DN T X =7z & L TE> TLIREL,

For HS mode, 3 parameters can be transfer to one address in one time and please send remaining

parameters to the same address if it is needed.

Ex.) HS mode Ex.) LP mode

Adrs | Parameters Adrs | Parameters

OxAl | Ox12 0x34 0x56 OxAl | Ox12 0x34 0Ox56 0x78 O0x9A
OxAl | 0x78 O0x9A
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7-3. LCD registrationmap /| LCDL S XA v 7
It is send by command packet of MIPI /MIPIO O > R/NTw MK > TEELE T,

7-3-1. LCD registrationmap / LCDEIL Y ZX&2< w7

Command | Address | Write Function Parameter MIPI Reflect timing
Read transfer mode
Command
NOP 0x00 C No function 0 LP/HS -
SWRESET 0x01 C Software reset 0 LP/HS Immediately
SLPIN 0x10 C Sleepin 0 LP/HS Vsync
SLPOUT 0x11 C Sleep out 0 LP/HS Immediately
DISPOFF 0x28 C Display off 0 LP/HS Vsync
DISPON 0x29 C Display on 0 LP/HS Vsync
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7-4. Operation by each register | FL S XRIC & BIR1E
I< > RiE. DCS/Generic,Short/Long DWIFND/N7y b THERETI X7,
Command can be used in the packet of DCS/Generic, Short/Long.

7-3-1. DISPON

Turnon thedisplay / BiEIZ&R R~ L £9,

Transmission Address Parameters
LP/HS 0x29

7-3-2. DISPOFF

Turn off the display / BIEZ/EL £,
Transmission Address Parameters
LP/HS 0x28

7-3-3. SLEEP OFF

LD-2021403A

Drive voltage boost circuit to get off sleep mode / EFEEIEZRETE. X —FE-RFHS5KITE T,

Transmission

Address

Parameters

LP/HS

Ox11

7-3-4. SLEEP IN

Stop voltage boost circuitto FEEEZEIEL. XU —TE—FICAD T

Transmission

Address

Parameters

LP/HS

0x10
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7-3-5. Up-down, left-right reverse /| E FERKRE

Transmission Address Parameters
LP/HS 0x00 0x00

LP/HS OxFF 0x87,0x19,0x01
LP/HS 0x00 0x80

LP/HS OxFF 0x87,0x19
LP/HS 0x00 OxE8

LP/HS 0xCO <<DATA>>
LP/HS 0x00 0x80

LP/HS OxFF 0x00

LP/HS 0x00 0x81

LP/HS OxFF 0x00

LP/HS 0x00 0x00

LP/HS OxFF 0x00,0x00,0x00

It will be reflected in next Vsync / JXDVsync TREE N E 75

©Copyright 2018-2021 SHARP All rights reserved.
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Actual display examples / EFE DR A
<<DATA>> Display / &~
0x40 Normal

0x00 Right-left reverse
o=
|

0x50 Up-down reverse

0x10 Up-down, left-right reverse
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7.5. Touch panel /| #yF NI

7.5.1. Touch panel transition diagram / 2w F /N )L DIRREBFE K

Power on

v
/ TP:Active mode \

LCD:Sleep in

TP:Normal
mode

TP:Free
run mode

LCD:Sleep out

Wait 5sec no touth

TP:Monitor mode ister Access

TP:Sleep mode

Active mode: Normal mode/ B@E D% v FHIFEIRRE
Monitor mode: Stand-by mode / & v FREFHIRAE
Sleep mode: Sleep mode / % v F{=1EKAE
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7.5.2. Touch panel registrationmap / @V FNRILAIL O X EZ<T w7
0b0111000 [A6:A0]

Slave address/ AL —77RL X =

LD-2021403A

Address | R/W | Registration | B7 B6 B5 B4 B3 B2 Bl BO

0x00 R/W | DEV_MODE Device Mode [2:0]

0x02 R | CurPoint Touch location number [3:0]

0x03 R | TOUCHL_XH | Isteventflag Palm 1t X coordinate [11:8]
[7:6] Flag

0x04 R [ TOUCH1_XL 15t X coordinate [7:0]

0x05 R | TOUCH1_YH 1st1D [3:0] 1stY coordinate [11:8]

0x06 R [ TOUCHL_YL 1stY coordinate [7:0]

0x09 R | TOUCH2_XH | 2" event flag 2" X coordinate [11:8]
[7:6]

0x0A R [ TOUCH2_XL 27 X coordinate [7:0]

0x0B R | TOUCH2_YH 2" D [3:0] 2"Y coordinate [11:8]

0x0C R | TOUCH2_YL 2"Y coordinate [7:0]

OxOF R | TOUCH3_XH | 3“eventflag 3" X coordinate [11:8]
[7:6]

0x10 R [ TOUCH3_XL 34X coordinate [7:0]

0Ox11 R | TOUCH3_YH 31D [3:0] 3Y coordinate [11:8]

0x12 R | TOUCH3_YL 3rdY coordinate [7:0]

0x15 R | TOUCH4_XH | 4" eventflag 4t X coordinate [11:8]
[7:6]

0x16 R [ TOUCH4_XL 4t X coordinate [7:0]

0x17 R | TOUCH4_YH 411D [3:0] 4tY coordinate [11:8]

0x18 R | TOUCH4_YL 4tY coordinate [7:0]

OxA5 RW | ID_P_MODE Active mode [7:0]
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Event flag
[1:0] Content
0b00 Touch
0b01 Lift up

0b10 Contact
0bl1l No event

Palm Flag

[0] Content
0b0 Normal
Obl Palm

7.5.3. Access to Touch Panel registration map / # v FNRILL PR EZI Y FANDT I X FE

AEDa2—I)LORCAL—T7RLXIE 0b0111000 [AGAOABRESNTUVWE T, CORL—TF7RL R
ICT =2 EENUE. ZYFNRILL D REZANDFHHAS - EZAANEEETT,
The module has  0b0111000 [A6:AQ] as I12C slave address. It can read and write to touch panel registration
when date is send to slave address.

Reading to touch panel registration / 4w F /XL L ¥ X Z A\ DFiAAH
A6 A5 A4 A3 A2 Al A0 RW D7 D6 D5 D4 D3 D2 D1 DO

| S | Slave addresszObOlllOOOl O| A | Register address=adr |A/_A| P |
A6 A5 A4 A3 A2 Al A0 rRW D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO
| S | Slave address=0b0111000| l| A | Read reg[adr+0] | A | Read reg[adr+1] | A | . | Read reg[adr+n] |_A | P |

Writing to touch panel registration / 2w F/NRILL D X ZANDE FIAHEF
A6 A5 A4 A3 A2 Al A0 RW D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO
| S | Slave address:0b0111000| O| A | Register address=adr | A | Write reg[adr+0] | A | . | Write reg[adr+n] |A/_A| P |

D User—LCD START CONDITION Acknowledge(SDA LOW)

[] rco-user [P] sToPconDITION not Acknowledge(SDA HIGH)
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7-5-4. Touch panel command / 2w F/N\RJLOAXY VR

Active mode change / Bi{FE— REE

Address Data

0xA5 <<Mode>>
[7:0] | <<Mode>>

0x00 Active

0x01 Monitor

0x03 Sleep

©Copyright 2018-2021 SHARP All rights reserved.
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7-5-4. Touch panel transition diagram / % v F/NRIJLIRREER DL

Power on

v
/ TP:Active mode \

LCD:Sleep in

TP:Normal
mode

TP:Free
run mode

LCD:Sleep out

Wait ssec no toutch

TP:Monitor mode ister Access

TP:Sleep mode

(@ TP:Normal mode (LCDZ/~) — TP:Freerun mode (LCDIEFER)

Action Address Parameter Note
MIPIO~Y > LP/HS 0x28 - DISPOFF
Delay >200ms - - Delay >200ms*1
MIPIO~Y > LP/HS 0x10 - SLPIN

*1) BIROFF>—47 > XIZR D Delay >34msiC TEIERI AL,

@ TP: Freerun mode (LCDIFExR/R) — TP:Normal mode (LCD3 )

Action Address Parameter Note
MIPIOY > LP/HS Ox11 - SLPOUT
Delay >85ms - - Delay > 85ms
MIPIO~Y > LP/HS 0x29 - DISPON
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® TP: Active mode— TP: Sleep mode

Action Address Parameter Note

I2C command Write OxA5 0x03 TP Sleep

@ TP: Sleep mode— TP: Active mode

Action Address Parameter Note
12C command Write OxA5* - *EEDT RLRTH
12C command Read - (1byte) *TP Sleep modef& 7
B ICHAH LT —
3o

® TP:Normarl mode (LCDFEFERTR) —TP:Freerun mode (LCD3EFERR) —TP:Normarl mode (LCDIERT)

Action Address Parameter Note
MIPIOY > LP/HS 0x10 - SLPIN
Delay >34ms - - Delay > 34ms
MIPIO~Y > LP/HS 0x11 - SLPOUT
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7.5.5. Touch coordinate system / & FEEZR

(0,681) (1023, 681)

Active area

0)

5742
%

""'\»s'0'0'0'0'0'0'0'0'0'0'0'0‘%)}0"0
I
LI
Pa%9a%9a%0a%:%a%

RRRRIRRRIRRA

Figure 7.5.5. Touch coordinate system
5y FERR
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8. Optical characteristic | Yt545i¢

#28-1. Optical characteristic / Jt34F%

Content Symbol| Condition Min. Typ. Max. Unit Remarks
K 021 85 - °(degree)
HASE Horizontal | 622 85 - °(degree)
CR>100 *1,%2,*3,%4,%6
Viewing angle BE 011 85 - °(degree)
Vertical 612 85 - °(degree)

IV hEZRX b

CR 1000 *1,%2,*4,%6
Contrast ratio
NI EEHBBE X 0.313 - e
White Chromaticity y 0.329 - o

X 0.640 *1,%2,%6
Red Chromaticity / 7R&BE

y 0.330 *1,%2,%6

X 0.300 *1,%2,%6
Green Chromaticity / #x&BFE 0=0°

y 0.600 *1,%2,%6

X 0.150 *1,%2,%6
Blue Chromaticity /] E&E

y 0.060 *1,2,%6
White display Luminance

XL1 630 cd/m?2 | *1,*2,*6
NI EHEEEE
Uniformity / ¥EEHS—% U 80 % *1,%2,*7
NTSC ratio S 69 % *1%,%2,%6
SERE Rising tr

6=0° 35 ms *1,%2,*5,%6

Response speed Falling td
*1Ta=25°C
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*2 %*As below 8-1 and 8-2, optical characteristic is to be conducted by the equipment in a dark room or

same condition.
XOLESMRIE 1F. THS8-1. 820 IEREZERAVWT . BEH D WVWIIINERASFREICTITVE T, (Iep=19
mA)

Optical receiver

Center 6=0°

LCD module

Optical receiver

Center 6=0°

LCD module

Figure 8-1. Viewing angle / Luminance / Chromaticity

REA/EE/CERMERES A
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*3  Viewing angle definition / {8AEEMDEE

Normal line

011

12 o’clock

9 o’clock 3 o’clock

6 o’clock

Figure8-2. Viewing angle definition / R A&5H

*4  Contrast ratio definition/ O> bS5 X FHEDES

Ly
CR=—
Lpk

CR:Contrastratio/ A rZ X kb
Lw : Photo detector output with a white display in screen center/ B&FRRDEEHRIEE
Lex : Photo detector output with a Black display in screen center / 2R RO BIE T RIEE
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*5 Response speed definition / [EZRE DT FE
TRISRT LS ICARUVEBREBE AZESZANIL. TOROZTHBLENOFEZICTERL X,

The definition is how output from optical receiver is change in certain period time after signal is input.

:1 00% |E1/White B9/ White
90%

Zitast h (FEAxHE)
Sensor output (relative)

10%
0% £ /black

v

FFfE / time

Figure 8-3. Response time / [S&IRE

*6 Measurement on the center of display / EIEDOHFREIBTAEL £J,
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*7  Uniformity definition / BEMS—DERE

——x 100

U : Luminance Uniformity / #EE#5—M4

Lmaxs : Maximum Luminance of 9 positions / 9m HHEE & AfE

Lmino : Minimum Luminance of 9 positions / 9 FiEE &/ &

H/10 : H/10

H/2
SN [ ® e o
L D 5 -
N

Figure 8-4. Uniformity measurement positions / ¥&E9—4DBIENE
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9.Touch panel characteristic | %y F/INRILISHE
Figure9-1. Touch panel characteristic/ % v F /3% L%

LD-2021403A

Content Symbol Condition min typ max Unit Remarks
Coordinate accuracy AX Center/ AR -1.0 - +1.0 mm *1,%2,%7
EAZKEE Ay Around center 2.0 - +2.0 | mm *1,*3,*7

by}

Touch number th 0 - 4 points | *3,7
Sy FH
Separation distance ds 3.5 - - mm o
pak: 3k a
Report ratio tfr 120 Hz 9 4 %7
L R—=kL—Fh

60 ) %57

*1 Define center and around position as figure 9-1/ HREBE BEIERIEK- 1D K SICEERT %

*2 When the circumference of the grounded dummy-finger(Aluminum or brass stick;d=9mm) touched in the

center.

E I NIBLEE (7))L I HBECIFERE)

TN

(@=9mm) DEFEHFREBICA>TVWSDRETE YT

*3 When the circumference of the grounded dummy-finger(Aluminum or brass stick;d=9mm) touched in the

active area.

EINBOEE (7L I BRI ITERE)
RETEYFINEE

*4 TP: Normal mode

*5TP: Free run mode

*6 In two-point touching / 2 m& v FHf
*T Cover Glass thickness(t=1.3mm) / A/N—=HZ XE#H (t=1.3mm)
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TOTa4TTIT

Around B EB e

<> Center HAIRER i

Around area [EIIES : e<10mm / Region e< 10mm®7EIH

Center area FASRER © Region except around area/ FEAEBUAN DB,

Figure 9-1. Touch sensingarea/ 2 v F I ) 7

2y F INFIVEERZ (Xep,Yip)

___________________________________

FELIFE (D=9mm)FD\(x,y)

EELUFE (P=9mm)

Figure 9-2. Touch panel Coordinate accuracy / 2w F /% )LEEIZFEER]
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Separation Distance between 2 dummy fingers
2 RDOBLIE DRI EE

ds

Dummy finger /&¢{blE Dummy fingerf /&¢{bl3E
(¢=9mm) (®=9mm)

Figure 9-3. Touch panel Separation distance /2 v F /3= )L B EE 8
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10. Handling of TFT-LCD module /| € a—JLOEDHL

10-1. Connecting or disconnecting the FPC to or from the connector /| FPCOD#&Hik

1) FPCZOARVZICEHADZWVWIEENDSRIBEICIE. Ty MIDOERZOFFICL TTRTI L,
When connecting or disconnecting the FPC to or from the connector, be sure to turn OFF the power
supply on the set side.

2) FPCOBADE. XL ZADMOSBVEIICLTREI L,

Do not stress FPC and glass when FPC is connected to the connector.

10-2. Handling of FPC [ FPCOE D #H L)
1) FPCOREIFREIFRO.6MmME EE L. HO#IFIFE—ICLTHFE L,
The bend radius of the FPC should be 0.60mm or more and be uniform.
2) FPCZHF>TCLCDEY a—IILZ X5 FF7eD. FPCICHEIBLRIZMACD LBEVWT IS,
Do not hang the LCD module while holding the FPC or apply undue force to the FPC.
3) FPCE/NFRILDEEFEBICA L ZADMIHS5RVESICL TR L,
Do not apply excessive stress or pressure to LCD module, FPC and interconnection area of LCD panel.
4) FHEUVR @DFMHRLET) ICFPCERIEABARIFRVWT I,

Do not bend FPC for display side when carrying and connecting.

10-3. Handling of module /| € a=JLOEBD {FiFIc2WVWT

1) BONITRIEE—FETEETDSELDICLT. EDa—IJLIC “VIUP “XIL" BEDA LN
MHO5HENESICLTRT W,
When installing the module, fix it on the same level while taking care not to allow stress such as warpage
and distortion to be applied to it.

2) EVa—IILDOERBEEBEGNDEERIL THFI L\, Please connect metallic part of module to GND.

10-4. Precautions when Assembling | RERDIEHIE

RIRKED T 1 )L LIE. REDNKBEDI2IPTLVDT. BMOBWIZIFF2FEL TRV, ABFX Fh
DBELEDT-OFRET 1 LA (TIX—4) HAE->THO. TIZROEHBEFICERERISER LA SHIN
LTRT LY,

Do not scratch the surface of polarizer film as it is easily damaged. Please remove laminator for protection

for scratch and dirt while being careful static electricity.

1) LCDEY2—ILREDZ I X—HZRBERICEIT 5 IRFE

Cautions in peeling off the laminate on LCD module surface.
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SIX—HZFELIIBRIC. BBERICL2IIFOREZECIHENHD XITD T, TERETFTOMEF
ENLEENET,
Since removing laminator may causes electrostatic charge that tends to attract dust, the following work
environment would be desired.
a) KR:ATIEIZIMQU EDEENIE (BEET Y bEITIKR. XIFEBRRDOE)
Floor: Conductive treatment having 1MQ resistance onto floor’s tile
b) AREDDHEHNEEASLHVEET. BAOICIEIIRIAEET Y FZREL TR,
The room free from dust coming from outdoor environment , and put an adhesive mat entrances.
c) BME50%~70%. BEIFL5°C~2 7 CHEENF T,
Humidity from 50% to 70% and temperature from 15°C to 27°Cis desirable.
d) EXEIF. EBH. EFEFEXR EEFR. RUOT7-INYRFZERLTHFIL,
Worker should ware conductive shoes, conductive fatigue, conductive glove and earth wrist band.
2) RE LD 'TH) BREAE /How to remove foreign material on polarizer
a) BEBEMUENHEINTA T AMITHFON)TO—H LLIFENEAIBINCTT JO— TSR
IFLTRT L.
Use N2-blower such as an ionized nitrogen has anti-electrostatic when you blow dusts on Polarizer.
b) LCDEY a—/LEXKEANENIIHEIE. BERD 5 WEERSHWIHFTHIE > TR L,
If the cleaning of the surface of the LCD panel is necessary, wipe it swiftly with cotton or other soft
cloth.
3) LCDEY a—ILOEER (P—ILRT—X) DVENHZEIF. ZWRSHDAWVWAETHI E>TREL,
BNIC<CWEE. BZATINMT TS E > TREL,
If module metal part (shield case) is soiled, wipe clean with dry soft cloth. If hard to clean, blow your breath
on and wipe clean.
4) ACEVIEREREHERFBNET S CEBY I DORAICHED FTOTT CICHSWN>THITW
Water drop, etc. left for long period of time may cause discoloration and stain. Wipe clean immediately.
5 TFT—LCDAARIL (HFR) ZFALTHEDETDOT. B LIEOH. BLWHDIZHTSHET L.
NTDORREICED 9. EDWWISIETERT T L.
Glass is used for TFT-LCD panel. Dropping or hitting against hard object will cause breaking and chipping.
Please handle with care.
6) COEDa2—ILICIFCMOSLSIZ AL TED £TDT, WOBVEDOHETIC+DEEL.
NET7 =2 EDEEEZ L TR,
Please refer to the consideration of sufficient attention to static electricity at the time of handling because it
is mounted C-MOS IC, TFT-LCD panel in this LCD module.
7)) COEDa—NLICIZERESZEAL THED EFTOT BV OBRICIIT v DEDICIE+0 TFRETE
(A

Please be careful edge of LCD module because metal is used when handling.
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10-5. Others | &0Dft
1) FREROITEEE

a)

BEHBAACRVEMNMEODH CICHELBWVWT TSIV, £7c BAATHREL THFIL (BEMAFE) .
Do not expose the LCD module to direct sunlight or strong ultraviolet light for long periods. Store
in a dark place.( Packing box unpacking after)

ERFREPREUTTIIREMEDEE L. EREREREULTIEFAAEORELZD TTOR
RRICRO B BIHED DD T, XIBEDFV(0%RH)IGFAICRE L XT & RAIRDHZ X
—PERITEY,

The liquid crystal material will solidify if stored below the rated storage temperature and will
become an isotropic liquid if stored above the rated storage temperature, and may not retain its
original properties. Deflecting plate receives damage when | keep it in the place that is humid.
(90% RH)

R, BiZ (25E5°C. 60E£10%RH) THREL TRV (2EMAHE] - &) o

Please keep it in normal temperature and humidity. (2525 degrees Celsius, 60%10% RH)(Packing

box unpacking before and after unpacking)

d) BEBINBENTOBEL AW C, /Apackingbox don't be damp and damage.

ERZE T2 OTUEBISEEKRICENT . BT /NNLy bDEDLICHREBVLWE T,

Do not place the carton directly on the floor, and please store the carton either on a wooden pallet
or a stand to avoid dew condensation.

BEMAX. BRIFOERARORESLIUVEFELLZVWEREI THS C Lo

It is the atmosphere in which organic gas, such as corrosive gas and a solvent, does not emit and
exist.

RENE S OEELDEHMIR S LA M50l &

Mechanical stress, such as vibration and a shock, is not added to a packing box.

BEDZRC T2 THRE LILBALCDEY 2 —)LORIEHAEIE. AL, B TY (SEEFHH
A1) o

A packing box is keeping it in an airy place. When it is kept on condition of above, the term of a
guarantee of LCD is after - delivery six months.(Packing box unpacking before)
REBEICEBHLST. W (7ILIR)DREFEZIF IBBUAICER L TFIL,

Regardless of the storage period, after opening of the packaging (aluminum bag) should be used

within three weeks.
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2)

LCDAMRIBLICHZE. AN —RBEDICHN I T ECRERZ T208EMD DD IO FEL TV
FRRINARIAOEEDNRND2END DD T, HLERO>TERPHICASTIBEIF. BELICKTHRWVE
ELTHRTL,

When LCD was damaged, please be careful because there is a possibility that you're injured when you
touch a damaged part, and there is a fear that liquid crystal in the panel leaks. Take care not to allow
liquid crystal in the LCD to enter your mouth. When liquid crystal entered an eye and the mouth, please
wash off for water immediately.

Zof. BEEBFEHRICHT S IFEREEITETL TR,

Observe other general precautions in handling electronic parts

—EDEFTICERVEEND MO S 12BE. Za— YUY IREDRRICAED £9,

Putting constant pressure on specific position of the module, Newton ring may cause.

EY 21— I)LOBIRWR OB N DRAAICE L T, B I3 nE A XFETHF (SO0 HS7H )
TORBCERYRE. &loo IO DEIZRET 2K, B #EF GEFOMEZLCDEY o
—ILORABETERLIES. BR. 28, XRamUD%t. BMERBFORRE 424 CHEAZET
THREV, b WEBICTHEAOMEPAEMEHIG EFN S TRFURE (7 VRBE(A) « >U0
VEER (BRT7ILI-IILRRVOAFULR) o MLAREER (TVIREY) FICKD RN DA -
FEEMICEID ST RIRDEBICLDZRTOEENRST I2HENHD T, SHOEAMECESE
T CHESR T T L

When handling LCD modules and assembling them into cabinets, please avoid long-term storage in the
environment of oxidization or deoxidization gas. The use of materials such as reagent, solvent, adhesive,
resin, etc. which generate these gasses, may cause corrosion and discoloration of the modules. Do not
use the LCD module under such environment. Epoxy resin (amine series curing agent), silicone adhesive
material (dealcoholization on series and oxime series), tray forming agent (azo compound) etc., in the
cabinet or the packing materials may induce abnormal display with polarizer film deterioration
regardless of contact or noncontact to polarizer film. Check carefully that gas from materials used in
system housing or packaging do not hart polarizer. Be sure to confirm the component of them.
AEBIISEBMZERALTVSA. BERIEETIAIREL DD £,

It may cause corrosion because metal material is used for the module.

AEEBORIFREBDICIIMS B VWL S ICBEVWL T,

Do not touch the circuit and the pattern of the board.

EVI-LNDOREERICOVTIE. HABBRICEDRGIZZIT2HBENHD T, enenOBEBHRG
ICRE> THEELTHREL,

Follow the regulations when LCD module is scrapped. The government you stay may have some

regulations aboutit.
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9)

10)

11)

12)

13)

14)

15)

16)

NRILRENICRERFZ DT 215 BB EEZHLTEEFOEVLSFEL TR,

In case of attaching a cover glass or touch panel to the front surface, use appropriate measures to avoid
degrading optical performance.

EDa-IIEAICEF—TEOEINDN B ERRL T RAARBREDFERC D TFIDTE 2 —)L
EEZEBT 5K DBBEICIEILBVNTTI L,

It causes an irregular display and the defective indication, etc., when always put constant pressure on

the back of the module. Please do not make the structure to press the back of the module.

BRED 2—ILRENUCHED WENFDA S EAFHMICHE L. BRCCDHICLATHEET S END
DET, ERHTH. AHFOEIAKVBEFIRIE S 7 7 VEARICIE. ZORAOICHE O
WI7 1 LZZBD NI 2FDERZ BRVEL X I,

Mura might be occurred over time, if small foreign materials go into this module and they move onto

the optical parts. At your frame design stage, in case cooling aerial holes and cooling fans are used in

your product, please consider any measures to the issue by placing fine mesh filters at the suction port
area.

EDa—ILICEANEREZENELBVEL SIS, BEEZER L cEimicE - =5tz BBV L T,
Please design part arrangement to consider the heat dissipation not to change the local temperature

for module.

AEMBRHIRE SN TUVSMEIRAERIE. DTToTLRLTV, ChEBITEALILEE. m
DEHE « RECHEDOLBLDEND DD 9. BAEBECANGESEE. EXEMONTVFEFLER
DL BRERAERZEBIBRVEDICERFTL TRV,

Be sure to follow the absolute maximum rating in the specification. The design should consider the
surrounding temperature, the fluctuating input signal, and tolerance of the electronic parts. Exceeding

valuesis possible to cause worse characteristic such as burn and/or broken of the parts on LCD module.
ED 2 IINABRBRABDOANGESOHM. Y OVWTIE. AAKEOER - EEEED>—T VR
ICRE> TERETL TRV, HREADEKUTASLIHZE. BECKRTDBIEBDEEELDHD £7,
Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on-
off input signal after power on of LCD module.

Y bOEARGICEDE T, EYa—/LBERKOERLEIRFREREZ SR TSV,

According to the using application, power circuit protection is recommended at module failure.

ED 2D S DARBEBFDEDEBRICHEEZ S BVL D ICHMIEFETICER L TUIRD A —IL R
ReBBLLFT,

Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary

radiation from the module.
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17) AHTEIIFHEE - BAKWRIFERL TED FHE A
This product is not water-proof and dust-proof structure.
18) 7O0AO7L Y OLIFEBRARZTHLELLCD NRILDOEGEOEESEICEE TS X 27O FALBWVT
WL
Do not use polychloroprene (CR) with LCD module. It will generate chlorine gas, which will damage the
reliability of the connection part on LCD panel.
19) RERBIOEE/NZ— YRR TCOFEAIK. ZREKIEC2H5EN DD ETTDOTIETE TSIV,
Do not drive the LCD panel for a prolonged time with a fixed pattern or image retention may cause.
Please use a screen saver etc., to avoid an afterimage.
20) BFEDFERE LD FTDT, RLTED2a—ILZRBELEBEVWT I,
Do not disassemble since it may cause failure.
21) S FTYINRELIES. EPVa— )L LTERGIBE#EZFLAVWLH. €y MITERGIED
MM BHETE L THRE L,
In latch up case, please design by customer side as current is limited because module do not have
current limiting function.
22) AAKREBICHRERESIEFIRICOVW T, BN ELIHEEIF. WHHEO L. BRTZDDELFT,
If the problem for items that are no described in this specification has occurred on both consultation, it

shall negotiate separately.

©Copyright 2018-2021 SHARP All rights reserved. Page.48



SHARP

Be Original.

11. Reliability conditions /| {EiE{$1EH

LD-2021403A

Item/ IBH Condition / &% Note / fg#&
High temperature storage 80°C 240H
=RREF
Low temperature storage -30°C 240H
ERREF

High temperature

high humidity storage

60°C90%RH 240H

=R E R RT
Thermal Shock -30°C(0.5h)~+80°C (0.5h)
BEE 100cycle
High temperature operation 60°C 240H
=REE
Low temperature storage -20°C 240H
ERENE

High temperature
high humidity storage

=mm e fE

40°C95%RH 240H

(judgment criteria/¥|EE %]

E{E_ERIREZR L\ C & /In operation, to have no problem
NE EZ{b7% T Z ¥ /Thing without the change in the appearance

12. Display quality | RiRgfi

NT—RBT A ATLAEY2a—ILRTEAICET 2EEL. HAREEEEZERAL I,
Standard for color LCD module display quality is based on display/appearance quality standards.
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13. Packaging condition | H{EAsHE

13-1. Carton storage condition /| h— b VR ELRM
1) h—h>BEHEITEH RK8ER
Number of cartons to be stacked up: 8
2) IR/ Environment
mE . 0~40°C « MEXNEE © 65% RHILT (at40°C)
Temperature 0~40°C / Humidity 60%RH or under (at 40°C)
EENEETICEVWTHLBEREOES L,
There should be no condensation even at low temperature and high humidity.
2) UGATZEE © X13-11CR T
Packaging: Figurel3-1
A— b UIFESRICT LT LT BALEITONDZ S EBENDICL > THEICENEZ T, LELEDR
EBOREDORERHIE. h—FVREFOEA LT ZERL TROSNTUVET,
The carton is weak against humidity and with humidity it becomes prone to be crushed from compressive
strength when stacked up. The above temperature and humidity conditions are determined with rational

stacking manner for storage taken in concern.

13-2. Packaging | ‘@R HE

Content Unit Remarks

Quantity per carton 240 Pcs/ &
IREHE
Module per tray 6 Pcs/ B
1k L1 IR
Traysize/ b L ~T& 390x245 mm x mm
Module size /| A\Fo~Fi& 524X359%X230 mm X mm X

mm
Mass per carton /| SIEEE 11.5 kg Include 240pcs module

e 060
Tray material / ~L 118 Polypropylene prevented static charge
BB LEPP

Protect bag material T7IL=
REERME
Included dry material 12 Pcs
[FEIMNEZIEM
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ag0e1

245+]

[ -] ]l
= - - L L -
:P—HI : @7IEE
(86 :mm] st y o

Figurel3-1. Carton and tray size /| B%K

14. Serial number [ U 7ILF 2V IN—

Lot numberdisplay/ > 7L+ > N\—HIZARR

7 J 0 O O O O O A
© 26 e 6 6 0O 6 6

Figurel4-1. Serial number/ > 7 )L F > /\—

@ Last digit of LCD manufacturing year / &£EE (F1#1)

@ LCD manufacturing month (A: January, B: February ~ K: November, L: December )
£EA (A:18. 'B"28. - - -'I'98. J:108. 'K:118. 'L:128)

®~@® Serial number/ &% 6 #I

©) Manufacturing location / £EZPT  AWSEC(FE - #85)

Position where serial number was printed is the back of the backlight.

ST N—OMRIMIEIZ/NY T 51 b EEH.
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16. Recommended peripheral circuit /| #32E:0[E2&

LD-2021403A

% Please place external pull-up resistor for TP_I2C_SCL and TP_I2C_SDA for 12C.
External pull-up resistor 1kQ~4.7kQ. (Recommend 2.2kQ)

¥I2CATH BTP_I2C_SCLETP_I2C_SDAIRNEBTIILT v THEMEEBE L T 2T L,
NETIVT v TN 1kQ~4.TkQ,  (H52.2kQ)

5 LIRS/ AR
D1 ROHM RB521CM-30
D2 ROHM RSB6.8CMT2N
D3 ROHM RSB6.8CMT2N MAIN_FPC
D4 ROHM RSB6.8CMT2N 51
VGLO1 50| GND
cs 1.0uF/25V e th 75 VGLO1
c6 1.0uF/25V cs [¢3 28| VGLO2
L T 27 C31N
c7 1.0UF/25V I I c7 |—| I 76 C31P
2.2uF/6.3V 25| GND
c8 uF/6.3 L L USER_D3N 77 D3N
c9 1.0uF/25V = = USER_D3P 23| D3P
27| GND
c10 2.2UF/6.3V USER_DON E 27| DON
cl1 2.2uF/6.3V USER_DOP 20| DOP
35| GND
c12 1.0uF/25V USER_CLKN 38| CLKN
ISE] T.0uF/25v USER_CLKP 37| CLKP
35| GND
Cl4 1.0uF/6.3V USER_D1N 35 DIN
15 4.7uF/6.3V USER_D1P 37 g:\‘%
33
C16 2.2UF/6.3V USER_D2N E 35— D2N
a7 2.20F/6.3V USER_D2P 31| D2P
18 1.0uF/25V cs ~DENED %— E\;\‘DDS\/DD
.Oul
i USER_TE[___}——=*—g TE
19 2.2UF/25V - enD
20 2.20F/6.3V USERINT] 5| INT
21 4.TuF/10V = USER_TP_I2C_SCL o TP 12¢_scL
USER_TP_I2C_SDA TP_I2C_SDA
22 4.7uF/10V USER_TP_I2C_RSTN > TP_I2C_RSTN
USER_RESX| T RESX
o GND
T9—{ VCL
18— VCOM
17— VREF_TP
15— VDD
15— VGL
T 12— C21N
C9|—| [ T3 C21P
T2 VGH
1| VDD_TP
10| VDD5
& o o — 9 VGHO2
s i i 0 o} o g VGHO1
=l (o} i} Q ) T [a) Q = I| Dot 7 GND
8] o x a 9] o [a) a Q 9]
> > S > > > > > > > 5| GND
USERivDDI 5| VDDI
7| GND
3| GND
USER_VSN VSN
USER_VSP|  vsp
C14 C16 c18 c10 c12 Cc20 c21 c22 oNp
— _ == =4 — < 4 L _L — 1 — J1
C15 c17 c19 c11 C13
1 1 T T T S |

Figurel6-1. Recommended peripheral circuit / #£32/330[E]3K K
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