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Disclaimers

HotDisplay, HOTLCD and HOTHMI are trademarks of Shenzhen HOTHMI Electronic Technology
Co., Ltd. and HOTHMI owns several patents, trademarks, trade secrets and other intellectual
property rights.

HOTHMI provides reliability data (including data sheets), design information
(including reference designs), application or other design advice, technical support and
other resources for the Company s products, but does not warrant the use of any of its
products for any particular purpose. HOTHMI assumes no liability arising from the use of
its products, including compliance by the user with laws, regulations and standards for
safe use.

For the product parameters mentioned in the specification, the actual performance may
vary under different application conditions. The configuration and use of any parameter
must be verified by the customer’ s technical support. The content of this document is subject
to change without notice.

HOTHMI’ s license to use you is limited to the application of the product and no other
reproduction or display of said resources is permitted, nor does HOTHMI provide a license
to the intellectual property of any person or third party organization. HOTHMI shall not
be liable for any claims, damages, costs, liabilities and any losses arising out of the
use of said resources and you shall indemnify HOTHMI for any damage caused thereby.

HOTHMI offers its products subject to HOTHMI' s Terms of Sale and other applicable terms
provided on or with HOTHMI products at www.hotlcd. com. HOTHMI provides the resources
described and does not extend or otherwise modify the scope of applicable warranties or
warranty disclaimers issued by HOTHMI with respect to HOTHMI products.

HOTHMI objects to and rejects any other or different terms that you may offer.
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EAR4EFE General Feature:

= trEE ==X }v2

Item Standard Value Unit

TFT BRRT 39 S

TFT Display Size ’ Inch
TFT S %=

TFT Number of Pixels 240(RGB) (H) x 320 (V) Pixel
TFT ERBMXi E2P/S
TFT Display Active Area 48.60 (H) x 64.80 (V) mm
TFT 84BN R~ 56.00 (H) x 89.7 (V) x 4.01 (D) <TFT+PCB> =K

TFT Module Dimensions | 56.00 (H) x 89.7 (V) x 5.21 (D) <TFT+RTP+PCB> mm

TFT MEFE B
TFT Viewing Direction U80/D807R80/1.8Q, (Typ.) Deg.

TFT ##4A4E 0

TET Module Interfaces Serial Peripheral Interface SPI 3L or 4L —

TFT Rzt H
TFT Driver IC GC9309
Xz E _ R
Driver Condition Vee=3.3 or 5.0 v
TFT TERMRIRE ~30 ~ +80 Taxf%fﬂ"_
TFT Operation AT C
TFT i FINERE —30 ~ +80 RIKE
TFT Storage AT C
Lk MR ihiE R wHEMAMRRE | LWBESMER |
Touch Panel No TP Have RTP Have CTP

HRENote:

1. G TFT B A BN (A E R e A I S B e FEIRAS N LR, I5en TFT AR
F i APERE

It is recommended that TFT modules do not work at maximum ambient temperature or maximum

luminance for long periods of time, which would otherwise affect the useful life and

performance of TFT modules.
425 it
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LCD needs to display a fixed pattern,

RROPTIELCDAZ A B E, AFEAERARMIEKMNEEREERR. MRLOFEEREEESR, BNAELTF 2 SiHEEENEARNMERNE—RHZ K.
*¥k|n order to prevent the LCD from producing image retention, do not display a fixed pattern for a long time when using a normally black panel. If the
it is recommended to refresh the display one or more times in less than 2 minutes or less.

BN ER EAEGSR B IEGIEARERIPFERF. It is strongly recommended to use a black image or moving image as a screen saver.
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LCD needs to display a fixed pattern, it is recommended to refresh the display one or more times in less than 2 minutes or less.
mINEINEHEeEGRBEBIENRERIFIER. It is strongly recommended to use a black image or moving image as a screen saver.
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=. S|BPEBA Pin Description

3.1 #&4H CN1 5|Bi%AE HIM CN1 Pin Description

SRS | S EAIETRND
Pin NO. Symbol Description
: Vee ELREIN (3.3V-5V)
Power input (3. 3V-5V)
) GND FR Rt
Power supply ground
- EE 7 &b
5 rrosq | ISR, (AT
Chip selection pin, Low enable
4 FrRes | ZIES, EEFHEY
Reset signal, active low
; ropox | ERHR/ RS
Display data/command selection
3 SPI RITHREO S HHES | B
6 TFT=SD SPI data output pin (MOSI)
~ SPIER{THE AT $41 5| B4
/ TFT=SCL SPI clock pin
BHhizdl (SBRFEFE, KBFEXHA, BAES
8 BLEN Backlight control (High for ON, Low for OFF; default tied
high)
o — SPIRITHECIIELEIES M (BEARER)
SPI data input pin (MISO) (usually not used)
N EE PR A% RSP | B4 5 | B
10 RS CLK RTP SPI clock pin
N crpcs | EIAMURAIEIIN, (R
RTP chip select pin, active low
] el I A RSP | I\ 5| B
12 RTP-DIN RTP SPI MISO pin
~ B PE A3 BESP | 461 S| B
13 RTP-DO RTP SPI MOSI pin
~ ER P i 45 o i 5 | B
14 RTP-IRQ RTP INT pin
SIEM-9AERESIE; SIEM0-14AMIZERES M (BEANFEAMIE, AIRER) .
Pins 1-9: Display interface;Pins 10 -14: Touch screen interface
(not connect when touch is unused).

70O 25
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3.2 1E%H CN2 S|BIi%AR HTM CN2 Pin Description

SRS | FRe TELREEIA
Pin NO. Symbol Description

SDR i 5| B
SD-Card chip select pin

SDIRSP It 5| B4
SD-Card SPI MOSI pin

~ SDRSP I 5| A
3 SDMISO | oy card SPT MISO pin

SDSP I Bt 5 | A
SD-Card SPI clock pin

TFT-LCOHIH A N5 S
TFT-LCD Tearing Effect Signal

LS IEMERBRIER, BEFSTFRER.

These pins are for extended use and generally do not need to be connected.

1 SD-CS

2 SD-MOS |

4 SD-CLK

5 TFT-TE

3.4 B IKE Reference Circuit Diagram

1 2 [ 3 5 6

Mo £

. —ea— C5_||NC/100nF
TFT?&‘D GN NCIOR u2
FPC1 = C4 ||INC/ouFccaa  4© RTP_CLK
i | o Z || vee peik fe—T=
A |t 2 TR M RTP CS
B OR

RTP YU YE CDS”’: s RTP ON
REXR 4

RTP YD by nosy RTP DOUT PGND2  PGND2  PGND3  pGND3

YN bouTt RTP. \VRO
g Il GND PENIRQ# =
VBAT 1ovDD
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S
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IE E)
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RTP XR
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3
4

RTP XL . R11
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Cl 7 I M.LXE NC/OR NC/XPT2046 cs ot

H

R15

SPI-SDI gg\x E SPI-3L: J242RB,R11,ENIMO=1,IM1=0 e NCOR T Nertone LINGOR T i /40
SPI-CS 1 SPI4L: #2#R9,R10 AIIM0=0,IM1=1
srscL_RSX 44 10 E3 [ —
SPLDCX_WRX 49 =

DX 12
B DBO 14 ° A7
! DB1 1; LDOB:}:J:E D D

DB2 VvCC33 T:Ca!d

DB3 16 Ut
e 17 vee

DB4
———— i VIN vouT

R10

IM1 —

R
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|
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@
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SO MISO vss PGND1  PGND1 PGND4  PGND4
23 GND

DI : R NC/10K <8 part GND
DB11 o5 24 G |c2 wveess vee X9 ano [0
DBTZ o 25 s R4 T 1u
Di 728 t 10uF TF ~
DBT4 -4 27 NC/OR c7 c10
(o o] 28 R13
5 =

R16
[___DB15 59 VCCHA3 3-5VRY, RAFRRIE, WiFF = BHCoR NCioR | Nert
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R6  NC/1 OKSP‘ R
GND

&=

I::
m
1]
X
py
m
)
t<
~
®
100nF

i

Mi___IM1 g9 31 GND H2
GND_GND 3 32 vee 1o
LEDK. LEDK 34 ;i GND, 2 ; = S = 7
| | i LEDK 5 o SR SPLCS ¢ GND GND GND GND
I LEDK 3 = = el | RESX 4 -
- ST spLocx o ¢ s o e
et :‘E\II:DA 38 g SPESDL____ g 2 SD MOsI i
GND_GND a9 K
gl S _GN 2 BL EELLZ g ‘—Z)SD s 2 £ %
0 - —f serak 4%
= SPL-SDO k| TE 4
b=t RTP_CLK 1 3 5
D . RTP_CS 1] 1© D
= 3 RIEDN 17 1!
oND g — RTEDOUT 1 12
e RIERQ 14 12
B RARIBET AR —
T 2 I 3 | Z E] 6

WA 1: ATHERER, RATUREEENF AR
Note 1: For debugging convenience, we can provide a supporting development board.
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M. BS4FM Electrical Characteristics

4-1 HIM #2322 T 1€ TFT LCD Module Operating Conditions

i H Frs H B/ME | HEE | FKE | 2
Item Symbol Condition Min Type Max Unit
-I-I-Q : A
TRABA LR (HTW) VCe - 3.0 5.0 5.5 A
Module power input V
== N ‘
ERFMAREFD) | i e i 2 3 t*
TFT power input V
= .
O LIFRE Vs ) ) ) '
10 Supply Voltage V
TERR ZR
. loc - - - —
Operation Current mA
IR N i i \ i Mz
Standby Current uA
#%3F Notes :

1. BEMANBREAIAFAEREZEAORIE, ERFEHABIRERPCBABERFZEOBIR,
Module input power is for the user interface; display input power is the internal
power for the PCB’ s TFT interface.

9 3t 25 ;W
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4-2 BT HESEE LED back light specification

HE e St | BME | BEE | BAE s
Item Symbol Condition Min Type Max Unit
T{EERE (TFT) VE &5 )8 3.9 3.4 REF
Forward voltage constant V
TEERR (TFT) R
IF current - 100 -
Forward current mA
=) ik 550
=E (HTM) Ly No TP _ _ | REBR/FRRK
Luminance (HTM) 5 o PH 3% 57 cd/m’
400
Have RTP
LED F#p —ordn o IN:p)
LED life time Hr Ta=25%X3 'C | 20,000 | 30, 000 Hour

SEFE Note:

1. EXIEEEBREERARFNERIE JERE) , NHESE,

Backlight voltage & current are tested on a standalone display (non-module), for
reference only.

2. LED Fdp (Hr) EXATE Ta=25%3 C, ERARHARBEERERGTHETIEREE

ZERT 50% HoAtiE.

LED 1life time (Hr) can be defined as the time in which it continues to operate under
the condition:Ta=25+3 ‘C, typical IL value indicated in the above table until the
brightness becomes less than 50%.

3. KA ELERZIZ WBF st E A TG FIE R LED KL3fATiE], SERRAMIK LED 7 Ta=25+3 ‘Cm

= 5000H, =EZ=RE 8%.

The above results are estimated and judged by the MTBF calculation method of the
LED failure time. The actual test LED is lit for 5000H at Ta=25+3 °C, and the brightness
decays by 8%.

2010 | 3t 25 W
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B, RELEFHE TFT OPTICAL SPECIFICATION

5.1 #EA Overview

KEHEOMKNAERE GMESE 1lux, BE=25 2°C) REFEAZEITRSZ CUAENAE
ZE FNITOPCON BM-5)1& &Z i (T E, MK BTN TF XY £ 6 1 © FF 0 HMAT,HE LD
FRME 50cm WEE., ErELNESfPOREREEE. MEFTEXRIE 30 2.

The test of Optical specifications shall be measured in a dark room (ambient luminance

1lux and temperature = 25 2°C) with the equipment of Luminance meter system
(Goniometer system and TOPCON BM-5) and test unit shall be located at an approximate
distance 50cm from the LCD surface at a viewing angle of 0 and ® equal to 0 . The
center of the measuring spot on the Display surface shall stay fixed. The backlight should
be operating for 30 minutes prior to measurement.

5.2 }ZFH# Optical Specifications

S s & =ME | HBME | ZKE | B %
Parameter Symbol Condition Min. Typ. Max. Unit Remark
MrAasEE K ®Z%&/L S 80 - Deg.
iewi Hori tal ® R - 80 - Deg.
Viewing orizonte A/ CR>10 °e Note 1
Angle E: 30 ® /U — 80 - Deg.
Range Vertical ®T/D = 80 - Deg.
SHEEE Contrast ratio CR ® =0° - 1200 - - Note?2
fals Color Gamut CG CIE1931 - 60 - %
B ERE Wx 0. 307 -
White Chromaticity Wy 0. 342 -
4T Red Rx - - Note4
BRITR i ® =0° | -0.03 - +0. 03 - (Based
Reproduct 42 Green Gx - - ?n C
ion of °S Gy - - Light)
color N Bx ~ ~
15 Blue
By - -
Mo RzEtiE (EFA + %) ® =0°
Response Time Tr+Tf . - 30 40 ms Note5
.. . Ta= 25C
(Rising + Falling)
SEFE Note:

1. HARMEEEXTI0MAE. MATREAMEXTIHMNKERI, 9ashAEFfERS.
1255 5E EEF LoD =@ (WE 1) .

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o’ clock direction and the vertical
or 6, 12 o’ clock direction with respect to the optical axis which is normal to the LCD

%011 7 25 |
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surface (see FIGURE 1).

2. XEEEMENE 6= 0 WA LD REMFLHET. <EMNEN, HFFIRE
GBEEXREALE, ARRENE EE) K. (BRE 1) REXEE CR) REEHF
EXHY.

Contrast measurements shall be made at viewing angle of ®= 0 and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set first
to white, then to the dark (black) state . (see FIGUR 1) Luminance Contrast Ratio (CR)
is defined mathematically.

CR= Luminance when displaying a white raster
N Luminance when displaying a black raster

3. BEHERRERE APF F)&F C6G BYE.
Transmittance is the Value without APF and without CG.

4. ERPHENEELIINHABGRELANENLEHRETENLE,. FE, EEME
B, NENEERFOHT.

The color chromaticity coordinates specified in the above table shall be calculated
from the spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

5. EJMNEHENNENIE 2 Fix, BEITAFXA “BE” MAESXKHET. =TEM
10%ZE 1L BI90% P ERIRTEI R Tr, 90%F]10%2Tf,

The electro—optical response time measurements shall be made as FIGURE 2 by switching
the “data” input signal ON and OFF. The times needed for the luminance to change from
10% to 90% is Tr, and 90% to 10% is Tf.

Figure1 Measurement Set Up

Tf Tr
oo $———3- % 2 f—
10(‘u1—d’|jd'flfﬁ 8 L)
- I e R e s ! R
T oL _../"’/-'J 2 O clackgirection
o BlIE o™ oy i
T ) ‘ Optical
9 0°clock B2 o _— - _-’V
e L S response
~8 /_,_.--/ .-;..c‘t\ctlﬂ‘re-::WUn B /7 _TE]E:SEIPJ”M Dba
a0 ot (@g=270} Distance
e ap* g .\_\ht-ﬁﬂcn) L4
i ,;_'J/-tx g . ™ i A [|m9
4 1 Al 2
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75, A4 M AC characteristic

6. 1 HIE(EHBISE Data Transfer Timing

4Line-SPI #iBLMATFESE
4-Line SPI Data Transfer Timing Diagram Reference

Vi

CSX Vi
‘ ‘ Tscvew/Tscver C Tam oy i
b Tess _ >
Toow/Tsiz | Vi Ty
SCL I — o
IL
i Tsps i Tson |
Vi ‘ B‘T
SDA ; :
Vi ; ' 74
T Tocw
Vi S A’K
D/ICX Vi 7£ ¥ !
5 i Tacc | Tow |
o : !
DOUT Z Vi
L,( ' 7,4
VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
TesH Chip select hold time (write) 15 ns
csX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tchw Chip select “H” pulse width 40 ns
Tscvow Serial clock cycle (Write) 66 ns
-write command & data
Tanw SCL “H" pulse width (Write) 15 ns
ram
Taw SCL “L” pulse width (Write) 15 ns
SCL
Tscver Serial clock cycle (Read) 150 ns
-read command & data
Tshr SCL “H" pulse width (Read) 60 ns
ram
Tar SCL “L" pulse width (Read) 60 ns
Toes D/CX setup time 10 ns
D/CX
TocH D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) TsoH Data hold time 10 ns
DOUT Tace Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

13 UL 2K 2O N
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RGB565 gl #& 3\, RGB565 Color Format

[ 16 bit/pixel color order (R:5-bit, G :6-bit,B:5-bit),65,536 colors
“q #

RESX
IM[3:0] IM[3:0F01100r 1110

csX —\
DICX XX XX XX )

Proelm Fixel m+1
D7 D6 D5 D4 D3I D2 DI DD D7 D& DS D4 D3 D2 DI DOD7 D6 DS D4 DI D2 DI DD DT D6 DS

SDA/S
sSDI

SCL 4

16&-bit

| Look-Up Table for 65k Colors mapping (16-bit to 18-bit ) |

Frame
memory

RGB666 Eia g3\ RGB666 Color Format

18 bit/pixel color order (R:6-bit,G: 6-bit B:6-bit) 65,536 colors
i 1 »

RESX
IM[3:0] IM[3:0]=01100r 1110

CSX —
DICX  { XX XX XD

Prel n Proel m+ 1
) D7 Dd D5 D4 D3 D2 DI DD D7 D6 DS D4 D3I D2 DI DY D6 D> D4 D3 D DI DO
SDA/ !
sl

SCL

14 713 25 W
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6. 2 E{ARTF Reset Timing

Shorter than Sus
| | i T
I

! RW i
RESX '\ 7 \ 7.z“

>

Display Initi =
: ; tial condition
sheitis Normal operation >< During reset >{ (Default for H/W reset)
1

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25C

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 9) ms
TRT Reset cancel
120 (Note 1, 6, 7) ms
Notes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from NVM (or similar device) to
registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 9us Reset

Between 5us and 9us Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120
ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —mode.) and then return to Default condition
for Hardware Reset.

4 Spike Rejection also applies during a valid reset pulse as shown below-

I 10us I

| | Reset is accepted
W - o |
Less than 20ns width positive spike will be rejected.

5. When Reset applied during Sleep In Mode.

6. When Resel applied during Sleep Out Mode.
7. It is necessary to wait 5bmsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for

120msec.

15 | 3L 25 |
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+. ATFE MM RELIABILITY TEST

7-1 BEFLEE Temperature and Humidity

M1 B = AR
TEST ITEMS CONDITIONS NOTE

=138 f

=i A Ta=+80 'C, 120hrs

High Temperature Storage

B 4

f.mfare Ta=-30 C, 120hrs

Low Temperature Storage

=N =T WA VN

il B T | Ta=+80 ‘C, 120hrs

High Temperature Operation

KRBT

i Ta=—30 ‘C, 120hrs
Low Temperature Operation

mmene (GBI
High Temperature and High | Ta=+60 ‘C, 90%RH, 120hrs
Humidity (Operating)

7EFE Note:
1. RREFEBEE. BT REMAREEEYE, ZBEMIMEEEMTL.,

Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.

mEMENEESCEN T E R, BKREREMNA3C. FHEHEBLEK,
Temperature and relative humidity range are shown in the figure below. Wet bulb

temperature should be 39 C max. and no condensation of water.

Hiamiel b [(S%RH]

3. FmAFEMMRE, (MRIEMEEES, TEMBGHE (FER. ZBHE. E7%
2 .

After the reliability test, the product only guarantee function normally without
any fatal defect(non—-display, line defect, abormal display etc ).

4. FRBERFIFHEEREERERZER2/NFRFET

All display judgments are made after the panel temperature returns to room
temperature for 2 hours

5. Ta: IMEBE

Ta: Ambient temperature

ﬁ 16 J\ /\ 25
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7-2 WEHEFIREN Shock and Vibration

Packing Shock
(Non—Operation)

izt I B %14
TEST ITEMS CONDITIONS
A% hE JE#RE) Shock level:980m/s’

Waveform:1/2 Sine wave, 6msec
+X, +Y +7, each axis 1 times

B %Rz JERE)
Packing Vibration
(Non—Operation)

Frequency range:8-33. 3HZ
Stoke: 1. Omm
Sweep: 10Hz—50Hz

X, v,z 2 hours for each direction

7-3 BREHEEMR Flectrostatic Discharge

AT E
TEST TITEMS

Mt
CONDITTONS

ESD
(Non—operation)

150pF, 330Q, Contactx4KV,Air :+=8KV.Note 1

200pF, 0Q, +200V Contact test.Note 2

M|& & Measure Point:
1. LCDIEIBFN&E/EINME

LCD glass and metal bezel
2. EFREEESIH

IF connector pins

17 3 25 W
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J\. AIBFEEEIN HANDDLING & CAUTIONS

8-1 #{E;FEZEIN Caution For Operation

oA TR mIRBRIIEM R, 1B/ HiemsaZ e Esstsim. dIvbiliz, Bl
ME R CHIRE AT SRS ER~m. WRAESABRRERZE R , WIBAEE
BT .

Since the LCM is made of glass, do not apply strong mechanical impact or static
load onto it.Handling with care since shock, vibration, and careless handling may
seriously affect the product. If it falls from a high place or receives a strong shock,
the glass maybe broken.

sEMERRBERBIAIRE) LM 2AAALH, BASTIRFINBESSH LM B9E5H
4558, HERSIEMNBUERNESSH LON BIMAREL, EitkE % E B ERIES.

It is indispensable to drive the LCM within the specified voltage 1imit since the
higher voltage than the limit causes LCM' s life shorter. An electro—chemical reaction
due to DC causes undesirable deterioration of the LCM so that the use of DC drive should
avoid.

SEERIFEFBENE LOM FIZB RE RN ARG &R

Do not connect or disconnect the LCM to or from the system when power is on.

WITESESENEEEHTER LoV,

Never use the LCM under abnormal conditions of high temperature and high humidity.

+HRBTRIZINWEE RS GARISZILEIA) B, LOMAIEESZ RSN, BASki, M
RERHBIZURE R SISTE LOM REF~EHEK, XAgESFM LOM LRERFIET.

When expose to drastic fluctuation of temperature(hot to cold or cold to hot),
the LCM may be affected; specifically, drastic temperature fluctuation from cold to
hot, produces dew on the LCM’ s surface which may affect the operation of the polarizer
on the LCM.

+ERTILERESCEMEET, WNMENSRELR, 5—FH, e THEIEEERN
mET, LOM AJRESERE. A, XLIRUKHTERE LOM LITHPESHE. —BIRE R
S EEBITHHEFRESCE, LM BkEIEEIEIT.

Response time will be extremely delay at lower temperature than the operating
temperature range and on the other hand LCM may turn black at temperature above its
operational range. However those phenomenon do not mean malfunction or out of order
with the LCM. The LCM will revert to normal operation once the temperature returns
to the recommended temperature range for normal operation.

s AMGLELCD=E ER %R E, EFERAERARMNAZKMEEREEER. WMRLOOFER
~EEEZR, BMNAELT 2 ofsE EENNERNBFERAT—IREHZ IR EINENE
REGEGIZNEGIEARRRIFIERF.

In order to prevent the LCD from producing image retention, do not display a fixed
pattern for a long time when using a normally black panel. If the LCD needs to display
a fixed pattern, it is recommended to refresh the display one or more times in less

18 T 25 W
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than 2 minutes or less. It is strongly recommended to use a black image or moving image
as a screen saver.

SEFIAERSSH LOD RARFMEEIELREL. NEEEANSERSE NCHEN
REEEBIT.

Strong sunlight can cause LCD polarizers and color filters to degrade. Long—term
storage or direct operation under strong light or high temperature and humidity is

not allowed.

8-2 PpERHFERE Caution Against Static Charge

oLCM R C-MOSLSI IRzh3E, HUMLEINEFPIHEARIERMAIRZEREES] Vdd B Vss,
EHEIANERANEAES, HEENSE, TE/RREX, REIZEHE IR,

The LCM use C-MOS LSI drivers, so customers are recommended that any unused input
terminal would be connected to Vdd or Vss, do not input any signals before power is
turn on, and ground you body, work/assembly area, assembly equipments to protect
against static electricity.

CEZBERFRIPIE, RIFERARSHERKRENEERY 30 ¥, MG, EBFRIEF
ESD #£HIRET, TIEERIEENRFFE 50%RH LA E, LUR/RREXE

Remove the protective film slowly, keeping the removing direction approximate
30—degree not vertical from panel surface, if possible, under ESD control device like
ion blower, and the humidity of working room should be kept over 50%RH to reduce the
risk of static charge.

sE R E A A RRAEHIRA TIER. BAVEFRRARSEME T FELIERTH.

Avoid the use work clothing made of synthetic fibers. We recommend cotton clothing
or other conductivity—treated fibers.

+7EALEE LOM B, BRI EATHEMRNFE. MthSEFHEMNESBEEELERN

In handling the LCM, wear non—charged material gloves. And the conducting wrist
to the earth and the conducting shoes to the earth are necessary

ﬁ 19 J\ /\ 25
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. #EEHALRS Initialisation code
void Init LCD(void)
{

/)= Reset Sequence——- //

LCD nRST = 1;

delayms (5) ;

LCD nRST = 0;

delayms (10) ;

LCD nRST = 1;

delayms (50) ;

LCD_CtrlWrite (0xfe) ;
LCD_CtrlWrite (Oxef) ;

LCD CtrlWrite (0x80) ;
LCD DataWrite (0xCO) ;
LCD CtrlWrite (0x81) ;
LCD DataWrite (0x01) ;
LCD CtrlWrite (0x82) ;
LCD DataWrite (0x07) ;
LCD CtrlWrite (0x83);
LCD DataWrite (0x38) ;
LCD CtrlWrite (0x88);
LCD DataWrite (0x64) ;
LCD CtrlWrite (0x89) ;
LCD DataWrite (0x86) ;
LCD CtrlWrite (0x8B) ;
LCD DataWrite (0x3C) ;
LCD CtrlWrite (0x8D) ;
LCD DataWrite (0x51) ;
LCD CtrlWrite (0x8E) ;
LCD DataWrite (0x70) ;

LCD CtrlWrite (0x36) ;
LCD DataWrite (0x48) ;
LCD CtrlWrite (0x3a) ;
LCD DataWrite (0x05) ;

LCD CtrlWrite (OXBF) ;
LCD DataWrite (0X1F) ;
% 20 u1 3k 25 0T
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LCD CtrlWrite (0x7d) ;
LCD DataWrite (0x45) ;
LCD DataWrite (0x06) ;
LCD CtrlWrite (OxEE) ;
LCD DataWrite (0x00) ;
LCD DataWrite (0x06) ;

LCD CtrlWrite (0XF4) ;
LCD DataWrite (0x53) ;

LCD CtrlWrite (0xF6) ;
LCD DataWrite (0x17) ;
LCD DatalWrite (0x08) ;

LCD CtrlWrite (0x70) ;
LCD DataWrite (0x4F) ;
LCD DataWrite (0x4F) ;

LCD CtrlWrite (0x71) ;
LCD DataWrite (0x12) ;
LCD DataWrite (0x20) ;

LCD CtrlWrite (0x72) ;
LCD DataWrite (0x12) ;
LCD DataWrite (0x20) ;

LCD CtrlWrite (0xB5) ;
LCD DataWrite (0x50) ;

LCD CtrlWrite (0xBA) ;
LCD DatalWrite (0x00) ;

LCD CtrlWrite (0xEC) ;
LCD DataWrite (0x71) ;

LCD CtrlWrite (0x7b) ;
LCD DataWrite (0x00) ;
LCD DataWrite (0x0d) ;
LCD CtrlWrite (0x7c) :
% 21 nl 3k 25 0t
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LCD DatalWrite (0x0d) ;
LCD DatalWrite (0x03) ;

LCD CtrlWrite (0OXF5) ;
LCD DataWrite (0x02) ;
LCD DataWrite (0x10) ;
LCD DataWrite (0x12) ;

//GAMMA

LCD CtrlWrite (0xFO) ;//N

LCD DataWrite (0x0e); //V62[5:0]

LCD DataWrite (0x13); //V61[5:0]

LCD DataWrite (0xOb); //V59[4:0]

LCD DataWrite (0xOc); //V57[4:0]

LCD DataWrite (0x05); //V63[7:4]/V50[3:0]
LCD DataWrite (0x37); //V43[6:0]

LCD DataWrite (Ox4c); //V20[6:0]

LCD DataWrite (Oxae); //V36[7:5]/V6[4:0]
LCD DataWrite (0x9c); //V27[7:5]/V4[4:0]
LCD DataWrite (0x2e); //V2[5:0]

LCD DataWrite (0x30); //V1[5:0]

LCD DataWrite (0x7f); //V13[7:4]/V0[3:0]
LCD CtrlWrite (0xF1);//P

LCD DataWrite (0xOc); //V62[5:0]

LCD DataWrite (0x13); //V61[5:0]

LCD DataWrite (0xOb); //V59[4:0]

LCD DataWrite (0x09); //V57[4:0]

LCD DataWrite (0x07); //V63[7:4]/V50[3:0]
LCD DataWrite (0x37); //V43[6:0]

LCD DataWrite (0x4d); //V20[6:0]

LCD DataWrite (0x5d); //V36[7:5]/V6[4:0]
LCD DataWrite (0x8f); //V27[7:5]/V4[4:0]
LCD DataWrite (0x26); //V2[5:0]

LCD DataWrite (0x2c); //V1[5:0]

LCD DataWrite (Oxcf); //V13[7:4]1/V0[3:0]

LCD CtrlWrite (0x66) ;
LCD DataWrite (0x28) ;

LCD_CtrlWrite (0x67) ;

22 325 |
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LCD DataWrite (0x1B) ;

LCD CtrlWrite (0x68) ;
LCD DataWrite (0x1B) ;

LCD CtrlWrite (0xCA) ;
LCD DataWrite (0xOD) ;
LCD CtrlWrite (0xe8) ;
LCD DataWrite (0xf0) ;

LCD CtrlWrite (0xCB) ;
LCD DataWrite (0x06) ;

LCD CtrlWrite (0xB6) ;
LCD DataWrite (0x5C) ;
LCD DataWrite (0x40) ;
LCD DataWrite (0x40) ;

LCD CtrlWrite (0xCC) ;
LCD DatalWrite (0x33) ;

LCD CtrlWrite (0xCD) ;
LCD DataWrite (0x33) ;

//240x320

LCD CtrlWrite(0x2a) ;
LCD DataWrite (0x00) ;
LCD DataWrite (0x00) ;
LCD DataWrite (0x00) ;
LCD DataWrite (Oxef) ;

LCD CtrlWrite (0x2b) ;
LCD DataWrite (0x00) ;
LCD DataWrite (0x00) ;
LCD DataWrite (0x01) ;
LCD DataWrite (0x3F) ;

LCD CtrlWrite (0x35);
LCD DataWrite (0x00) ;
LCD CtrlWrite (0x44)
%23 u 3k 25 0t
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LCD DataWrite (0x00) ;
LCD DatalWrite (0x0a) ;

LCD CtrlWrite(0x11);
delayms (80) ;

LCD CtrlWrite (0xe8) ;
LCD DataWrite (0xAOQ) ;
LCD CtrlWrite (0xe8) ;
LCD DataWrite (0xf0) ;
LCD CtrlWrite (Oxfe) ;
LCD CtrlWrite (Oxee) ;
LCD CtrlWrite (0x29) ;
LCD CtrlWrite (0x2c) ;
delayms (10) ;

}
void Lcd enter sleep(void) {

LCD CtrlWrite (0x28) ;
delayms (120) ;

LCD CtrlWrite (0x10) ;
delayms (50) ;

}
void Led exit sleep(void) {

LCD CtrlWrite (Oxfe) ;
LCD CtrlWrite (Oxef) ;

LCD CtrlWrite (0x11);
delayms (80)

LCD CtrlWrite (0Oxe8) ;
LCD DataWrite (0xAO) ;

LCD CtrlWrite (0xe8) ;
LCD DataWrite (0xf0) ;

LCD CtrlWrite (Oxfe);
LCD CtrlWrite (Oxee) ;

LCD CtrlWrite (0x29) ;
delayms (10)
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