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Disclaimers

HotDisplay, HOTLCD and HOTHMI are trademarks of Shenzhen Xinhongtai 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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— . FA4HF General Feature:

=] A = vi
Item Standard Value Unit
TFT BRRT )8 )
TFT Display Size ' Inch
TFT S#EE &=
TFT Number of Pixels 240 (RGB) (H) x 320 (V) Pixel
TFT BRBHXE ZXK
TFT Display Active Area 43.20 (H) x 57.60 (V) mm
TFT #8248 5ME R ~F 50.00 (H) x 69.20 (V) x 2.30 (D) <TFT> ESES
TFT Module Dimensions 50.00 (H) x 69.20 (V) x 3.50 (D) <TFT+RTP> mm
TFT MEF A E
TFT Viewing Direction UB0/DB0/RB0(LED” (typ. ) Deg.
TFT 84RO Parallel 8080-series MCU 8 bit or16 bit _
TFT Module Interfaces Serial Peripheral Interface 3L or 4L
IREhES
TPT BT ST7789 -

TFT Driver IC

A SR IREE i )
CTP Driver IC

5 B IR I MR TR wEMEMERE | UTasfER|
Touch Screen Options Whitout TP With RTP With CTP
R ISR )
Without TP
TFT HAESE T e, PR AR _ 5%
TFT Module Weight With RTP g
e R RIER )
With CTP

O3 O 31 ;W
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=. S|BPEBA Pin Description

3.1 &5 BN RE TFT Pin Description

SIRS | S (ESAIETRED
Pin NO. Symbol Description
1 GND =)

Power supply ground

"RTP-YD" L EHN, 1~ BT

2 RIFZYD “RTP-YD” position input, disconnected when not in use
3 RTP XR "RTP-XR" (L EHMIN, 7 ARTETF
- "RTP-XR” position input, disconnected when not in use
A Rp yu | RTP-YU SLEIN, 15 AR
- “RTP-YU” position input, disconnected when not in use
s R7p x| RTP-XL” SLEN, T AR
- “RTP-XL” position input, disconnected when not in use
-SPIHE RIS 5B, BIBRAESCLIE S TREAME.
N A BT FF
6 SP1-SDO SPI interface output pin, The data is output on the
falling edge of the SCL signal.
disconnected when not in use
7 vel RIR
Power supply
8 jovec | /ORI

1/0 Power supply

-~BITEOZEMN/ M. BRESCLIES I LA G
£. MRAFEH, ERXA5IHIZ “GND”
9 SP1-SDA Serial interface data input/output pins. The data is
latched on the rising edge of the SCL signal.

If not used, connect this pin to “GND”

CSX IR, {REFERE.

10 (SP1-CS) | Chip selection pin.Low enable.
-HITEOFRMEREIE/ S IEES I
RSX Display data/command selection pin in parallel
11 (SP1-SCL) interface.

—HESPIRRT, %5 AIERITR

In SPI mode, this pin is used as the serial clock

— -F_B-I —
— Next page -
o8 Tl odk 31 m
www. hot |l cd. com L /F/EFZMr EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

J-HoTHM

Shenzhen Hot Display Technology Co., Ltd

2024 %11 H 13 H

TFT-HO28A1 Series Rev:2-0

SIMmS | RS EAIETRND
Pin NO. Symbol Description
-EMCUHITEOYHNERER A
WRX Write enable in MCU parallel interface.
12 - -4 {THEITEROYMNERBIE/ dSEES| B
(SP1-DCX) . . .
Display data/command selection pin in 4-line serial
interface
-8080 8 HHLHITIE O P AVIZENINEE, KEFEBAH.
13 RD Read enable in 8080 MCU parallel interface, Low—active.
“INRANMER, ERXASIEEZE “GND”
If not used, connect this pin to “GND”
8080 FHITHEDO SRR LE, 1N E ARNERX 5| BIZ] “GND”
14 ~ 21 DB[1~8] | 8080 parallel interface 8-bit data bus, connect this pin
o “GND” when not in use.
8080 FH1T#O SIUBIERLZ NERRTZEREX5|IZ “GND”
12 ~ 29 | DB[10~17] | 8080 parallel interface 8-bit data bus, connect this pin
o “GND” when not in use.
FEES. EEAREBFEEN
30 RESX . . . .
Reset signal. Signal is active low
31 MO MCU#£ O &%
MCU interface selection
N NIES HTE cU S5nfFiEsEENRD, 75§
32 TE 7t
Tearing effect signal is used to synchronize MCU to frame
memory writing, disconnected when not in use.
33 GND R
Power supply ground
LEDFAHR
34~ 37 EEUR LED cathode
LEDBRHR
38 LEDA LED anode
39 GND BRI
Power supply ground
A3 S
40 NC iR
Disconnected
- R -
- END -

¥ 9 00 3t 31 W
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3.2 ZHIKE Reference Circuit Diagram
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M. BS4FM Electrical Characteristics

4-1 TFT M T{ESM TFT Panel Operating Conditions

InH = i B/ME | HBE | RKE ==Fiv2
ITtem Symbol Condition Min Type Max Unit
HFHBIR R
VCI - . - .
Digital Power 2.8 3.3 V
BEOLfFRE ovee - 1.8 - 3.3 A
10 Supply Voltage V
TERR Z2R
) loc - - - -
Operation Current mA
IR N j j [ . iz
Standby Current uA
TFT T1ERE RECE
- - +
TFT Operating Temp TOPR 20 R 70 C
TFT A FRE RICE
- - +
TFT Storage Temp 15716 30 25 80 C
4-3 BEMIERET{ESEM% CIP Operating Conditions
= =y i B/ME | HBE | RXE ==Fiv2
ITtem Symbol Condition Min Type Max Unit
EEEE N A5 i ” i BE
Surface hardness Pencil Hard
BN B4kt
. - - 80 - -
Transmittance %
Bk VDD - 28 | 330 | 3.6 | A
Digital Power V
ESD {RIFER/E ~ ~ ~ ®
ESD Protection HB Model 2000 v
B H =
Oper tiEgEFinr tur TOPR 20 - +70 £WEEEZ
berd 1%7(_; ﬁ; bl 20%-90%RH; BEE
A ffmis TSTG -30 - g0 | BE
Storage Temperature C

o123 31 ;|
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4-4 T IESEM LED back light specification
Backlighting 1:
i H frs H m/ME | HBME | ;& KE B {L
ITtem Symbol Condition Min Type Max Unit
TirfE VF ED 3.0 3.2 3.4 R
Forward voltage constant V
TERR Z2R
IF current - 120 -
Forward current mA
FEME | | 0 | -
= (7 LCD) Ly Without TP WER/ F kK
Luminance (With LCD) R _ 450 \ cd/m’
With TP
LED &4y . IN:E
-5+ -
LED life time Hr Ta=25x*3 'C | 20,000 | 30, 000 Hour
Backlighting 2:
i =| s i m/IME | HBME | ;KA B{r
Item Symbol Condition Min Type Max Unit
TirefE VF 1857 18.0 19.2 20.4 A%
Forward voltage cmst N V
TERR E2X
IF current - 20 -
Forward current mA
RIS I P
=[E (%5 LCD) L, | Without TP N R
Luminance (With LCD) T R ~ 450 ~ cd/m’
With TP
LED &F#p . 1N: o
=25+ -
LED life time Hr Ta=25x3 'C | 20,000 | 30, 000 Hour
SEFE Note:

1. LED ZFdp (Hr) EXATE Ta=25%3 C, ERAFHARBERRESFHTHEILER
EZERT 50% B9ETE.

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

2. AELERZ IR NTBF 5TRE ARG FIER LED L3ATE), SEFRMI LED 7£ Ta=25%3 C=
5 5000H, =EZTH 8%.

The above results are estimated and judged by the MTBF calculation method of the
LED failure time. The actual test LED is 1it for 5000H at Ta=25+3 °C, and the brightness
decays by 8%.

typical IL value indicated in the above table until the

o137 3t 31 ;|
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B, RELEFHE TFT OPTICAL SPECIFICATION

KEMBHMALAERE GMERE  1lux, RE=25 2°C) dERAREITHRESZ (NANE
ZrFNTOPCON BM-5) & &I T E, MK L TTMMA T KL £ 6 &1 © FF 0 WHMAT,IE LCD
<M 50cm WEE. ErAELNESHPORRFEE. NEFTEXNITE 30 o6,

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 YtZ3##& Optical Specifications

S ¥re £ =ME | BEE | RKXE | B %iF
Parameter Symbol Condition Min. Typ. Max. Unit Remark
MEseE | KF ® %k /L 70 80 - Deg.
Viewi Horizontal | ®#&F/R 70 80 - Deg.
Lewing ot a/ CR>10 ce Note 1
Angle EH ®_tk/U 70 80 - Deg.
Range Vertical ®T/D 70 80 - Deg.
StEEE Contrast ratio CR ® =0° 500 800 - - Note2
1% Color Gamut CG CIE1931 65 70 - %
=R=REYE Wx 0.303 -
White Chromaticity Wy 0.329 -
4 Red Rx 0. 655 - Noted
BRTR & =0 | -003 21 03 - (Based
Reproduct 2 G Gx 0.286 - on C
ion of o Gy 0. 592 _ nght)
color N Bx 0.138 _
1= Blue
By 0. 111 -
WRETIE (7 + R o - o
Response Time Tr+Tf Ta= 25°C - 30 40 ms Note5
(Rising + Falling) 2
SEFE Note:

1. MARXLLEXTI0MAE. MAHEFEXNTAHMAKTERI3. IS FEFMERT6.
12550 5mE 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
surface (see FIGURE 1).

2. MTEEEMENAE 6= 0 BLAEF LCD REMHLHIT. =EMNER, WIATIERE

314 3L 31 ;|
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GBEERREANLE, ARRENE (EE) K. (BRE 1) EEXLE (CR) 2BEHF
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
Luminance when displaying a black raster

3. BHIERESRE APF FRHE C6 HU{E.
Transmittance is the Value without APF and without CG.

4. ERPPENEELIINHFABEGEELMNENLEHETEALE. RE. HEME
B, MENEERFOHIT.

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. EJEMNEHEDNENIE 2 Fix, BEFTAFRXA “BIE” MAESRET. =TEM
10% 2L BI90%EF FFHVBTE] 2 Tr, 90%E[10%ZTf.

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
T {0 R

90“0 G enmin [ ehaine o ik v ikisae laesels G i

\ Optical

response R (1 s, b e mioamcicion mimibbonil smvom

1_;\) Il s - r
a Al froes
0 o
s 0°clock |%Bp m_—
direction | L=t 0~ e
(@-180) & < s 1
0 = ~. TOPCON
ol L7 TOP
B "4 60'clockdirection L= _H; Screen Oba
an - w2 Distance
= % -~ = 50cn
ag v
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73, ASAEM AC characteristic

6.1. BfF Timing
1) FHITERORFRM

Parallel interface Timing Characteristics

Terw e Tenw
I I
Vi
CSX I o | | | 7ZiTCSF’J |
| L | | |
< T g B e o B D g Tesr
| Ccs I | CSH | |
| } 1 L | | L
Vi i i | i |
DX vw::%g:_l [ z;gzz I
L Lo g o
TasTre—> Twe L L I
— [ | |1
WRX - N“: - Twme j/?: Tor; | N
L
I | - [ I
B e
D[17:0] B Vir i :
write I Vi : ! |_Zi
I ' T
: 'r( Tres/Tresem o e TanT *1| :
| o . i
| Tast, ! TS T ko !
< » :{ R RCFM : : | "L't
RDX Vi \l_‘,- L. Tro/TroLem ;I/i T i -;F:: I
& : T L
" | i
Trat/TraTtFm H—pll H%
D[17:0] 7~ Vi
read SNV '
Signal Symbol Parameter Min | Max | Unit Description
TasT Address setup time 0 ns
D/CX
Taur Address hold time (Write/Read) 10 ns
Tehw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
SR Tacs Chip select setup time (Read ID) 45 ns
Tresem Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (Write/Read) | 10 ns
TCSH Chlp select hold time 10 ns
Twe Write cycle 66 ns
WRX
Twry Control pulse “H” duration 15 ns

16 71 3 31 W
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Twre Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L” duration (ID) 45 ns
Trerm Read cycle (FM) 450 ns
RDX When read from
Trouem Control pulse “H” duration (FM) 90 ns
(FM) frame memory
TroLFm Control pulse “L” duration (FM) 355 ns
Tost Data setup time 10 ns
Tout Data hold time 10 ns
D[17:0] Trat Read access time (ID) - 40 ns For CL=30pF
TraTFM Read access time (FM) 340 ns
Toon Qutput disable time 20 80 ns
T, 160, e T 1% ST
| Av -osxvoDi K| ' Av,~08xvoDl N |
1/ \\| |/ A\
ﬁfi V,=0.2 x VDDI = 7LVDL=0.2 x VDDI I~
Ta=T.<=15ns To=T.<=15ns

Rising and Falling Timing for /O Signal

Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low levels are

specified as 20% and 80% of VDD for Input signals.

17 3 31 W
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2) 3-SPI HBITHIRMEWIZONM

3-SPI Serial Data Transfer Interface Characteristics

csX Vi «>
Vi — — Tenw

Tscyew/Tscver ;%

scL ‘ Tsiw/Tsir

o T >
; | Tacc Ton Vi
! ! v
DOUT < \\j: > :
Signal Symbol Parameter Min | Max | Unit Description
Tcss Chip select setup time (write) 15 ns
Tesn 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
Tscvew Serial clock cycle (Write) 66 ns
Tstw SCL “H” pulse width (Write) 15 ns
el Tsuw SCL “L” pulse width (Write) 15 ns
Tscyver Serial clock cycle (Read) 150 ns
Teur SCL “H” pulse width (Read) 60 ns
Tsir SCL “L” pulse width (Read) 60 ns
SDA Teps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
G Tacc Access time 10 50 ns For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

18 T 3k 31 W
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3) 4-SPI HBITHIRMEWIZONM

4-SP] Serial Data Transfer Interface Characteristics

Vi

CSX -5 :
Vi :
; : o T e
| Tscvew/Tscver > | Tosm i E
Tess | g T
P ., o : ; scc
| | h E T W[T ] 1

SCLE N\ SV SER

[
Tenw

i Tsaw/Tsmr

P H H !

i Tss { i Tsom |
Vm , i ; 5‘( !
SDA i | i 1
Vi 4 | 7
T Tocy |
Vi Pl L’(
DICX Vi 74 ' ‘
5 { Tacc 4 i Ton
- ‘ !
DOUT i i
Lk Vi 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 Tecss Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tenw Chip select “H” pulse width 40 ns
Tsacvew Serial clock cycle (Write) 66 ns
-write command & data
Tshw SCL “H” pulse width (Write) 15 ns
ram
sclL Taw SCL “L” pulse width (Write) 15 ns
Tscver Serial clock cycle (Read) 150 ns
-read command & data
Tshr SCL “H” pulse width (Read) 60 ns
ram
Tair SCL “L” pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
D/CX
Tocu D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) Tspu 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
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6.2. E{AFIFF Reset Timing
Shorter than 5us | L
e i“ Trw 'i '
RESX '\ 7 \ 72“
Displ % TRT 'i
Isplay - ‘ Initial condition
shatis Normal operation >< During reset >< (Default for H/W reset)
VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 °C
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cance
120(Note 1, 6, 7) ms
SEFE Notes:

1. EMBUELEIER ID F15. VCOM g EFEMIZEM NM (BN E) MEBEIFESRM
FHURTE]. WIRFE RESX EFIRME 5 ms ABWEHEMEUERE (tRT) B, #HoMiTHEmME.
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. IRIET 3R, BT RESX Zig ERVEREBEMESIENRIETSSHARNMNAZE L
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 Qus Reset

Between 5us and Sus Reset starts

3. EENHAE, ERBEEHIER (BRREHNERFS, SIKFERMER 120 =70, LA
Reset Starts in Sleep Out -mode. E/RFEF7E Sleep In -mode H{RIFHEIRES. ) REIR
B WHEMAEIASY.

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.

2020 W 3L 31 W
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4. RIFHNHLER T ENENBOREAE], NTER:

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

10ps |
"

Y

Reset is accepted

WMHWWW
4'“4& Less than 20ns width positive spike will be rejected.

5. fEigt NBERR BRIB) B A & (R

When Reset applied during Sleep In Mode.
6. TEIR U RERREAE) B A & AT

When Reset applied during Sleep Out Mode.
7. TER RESX BREEERF 5 EM I LA R X®S . AR 120 EM AL EIERIBH A S

It is necessary to wait bmsec after releasing RESX before sending commands. Also

Sleep Out command cannot be sent for 120msec.

21 331 ;|
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6. 3. FFHL_EEB/FEEBI)RFE Power—-on/0ff sequence

|0VDD A0 VDD AT LR AEAT I Fr Rz F

IOVDD and VDD can be applied in any order.

VDD A1 10VDD A] AR AEAA] i BT EE o

VDD and IOVDD can be power down in any order.

FE A HAIE], 2n5R LCD AL TRERR A&, VDD F0 10VDD #AZI7E RESX BHUE E L 120
ey D=

During power off, if LCD is in the Sleep Out mode, VDD and IOVDD must

be powered down minimum 120msec after RESX has been released.

FEWTERHEAE], 20 LCD A FEERR#E=, VDDI = VDD FJLATE RESX BIEE L 0

ZFAIHTE

During power off, if LCD is in the Sleep In mode, VDDI or VDD can be powered
down minimum Omsec after RESX has been released.

CSX FJLATE(E(AIRIE] R A, AT LGk A$&ME . RESX EE CSX B

CSX can be applied at any timing or can be permanently grounded. RESX
has priority over CSX.

E 1 MBRAFEBIFEINGF, BARXBREFIERIRE

Note 1: There will be no damage to the display module if the power sequences are
not met.

F2: @/ EEFSEE, EXAEREASEIFENTTILER.

Note 2: There will be no abnormal visible effects on the display panel during the
Power On/Off Sequences.

X 3: AFINFLERERIEWIERERGSH, EXFLEAEARETRRNR. £
W "REER "ap<Fn "RAL "I EHR 2L,

Note 3: There will be no abnormal visible effects on the display between end of Power
On Sequence and before receiving Sleep Out command. Also between receiving Sleep In

command and Power Off Sequence.

7 4: R RESX R FHUIAF R BWENRFHEE, W TEMIFEREX, BAEENF
MIRFERE, BLERBEHENM (RESX) LAMRIEMREE. BN, Ihaeg AR,

Note 4: If RESX line is not held stable by host during Power On Sequence as defined
in the sequence below, then it will be necessary to apply a Hardware Reset (RESX) after
Host Power On Sequence is complete to ensure correct operation. Otherwise function is

%22 0 3k 31|
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not guaranteed.

BEHF/ <iF T E 7R The power on/off sequence is illustrated below

— — Trpy = +/- no limit Tfpw = +/- no limit — -
VDD # N
; . |
VDD Z
——/ é Timln when the latter signal rises up to 90% of its typical value. \—7

hen VDD comes later, this timing is defined at the cross
pmnt of 90% of 2.75V, not 90% of 2.6V.

pomt of 90% of 2.75V, not 90% of 2.6V.

Tsmlw when the latter signal falls up to 90% of its typical value.
hen VDD comes later, this timing is defined at the cross

o Tfew-csx = +/- no limit
i Trpw-csx = +- no limit i

CSX HorL |
_.. Trew-Resx = + no limit |

RESX 7 T = R
(Power down in f' 430 3 PW-RESX1 \k- -
sleep-out mode) ; 30% 120ms ! ;

Trew-resx = + no limit Tfow-resxe = min Gms—-é F—

RESX g

(Power down in 300/\;/ XK
(2] | h——

sleep-in mode)

Tfew-Rrese is applied to RESX falling in the Sleep Out Mode.
TfrwResx is applied to RESX falling in the Sleep In Mode.

PRI H AT R A ZIEFIR BT N R B TR . ERASBIAMER, WA
SFIRENED.

The uncontrolled power—off means a situation which removed a battery without the
controlled power off sequence. It will neither damage the module or the host interface.

MREZEAZIEHEE, EREFHEEREA, REEATRAZR. BRE ERBEMA
g (ZRER) , HMEFEA, B "BRINF "HHIRE.

If uncontrolled power—off happened, the display will go blank and there will not
any visible effect on the display (blank display) and remains blank until “Power On

Sequence” powers it up

23 W 31|
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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=+70 ‘C, 120hrs

High Temperature Operation

KRBT

) Ta=—20 C, 120hrs
Low Temperature Operation

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

IR Note:
1. BREENBEE. BT EEMRIEHE, ZBEMIMNEREMETK.
Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.
2. REMENEESCENTEMR. BERE RSN A9 C. FHEEREK.
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

324 W 3L 31 W
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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

25 00 31 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
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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.

GEZIFNABSSE LOD AR MERIEXLREX. MEEEASEERSE NMEAFR
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
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U FIE1E4EHS Tnitialization code

Void Panel Initial code (void)

{

//TFT5##% (Resulation ): 240 x

320

//MERFEEO : Parallel 8080-series MCU Interface
//Power :VCI=3. 3

#define Horizontal 240 //GOL

#define Vertical 320 //ROW

// FEREHRE //
LCD_RESET=1;

Delayms (1) : //Delay 1ms

LCD_RESET=0;

Delayms (10) ; //Delay 10ms

LCD_RESET=1;

Delayms (120) ; //Delay 120ms

// //

//ST7789V+H028A1_IPS

//

Wr iteComm (0x11)

Delay (120) ; //Delay 120ms

//

Wr i teComm (0x21) ;

Display Setting
//EBHKT reversed black and white

Wr i teComm (0x36) ;

WriteData (0x00) ;

//60 FEEE90RE

Wr iteComm (0x3a) ;
WriteData (0x55) ;

//

//

Wr i teComm (Oxb2) ;
Wr iteData (0xOc) ;
Wr iteData (0xOc) ;
Wr iteData (0x00) ;
WriteData (0x33) ;
WriteData (0x33) ;
Wr i teComm (Oxb7) ;
Wr iteData (0x35) ;

//

//
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Wr i teComm (Oxbb) ;
WriteData (0x21) ;//20
Wr i teComm (0xcO0) ;
Wr iteData (0x2c) ;
Wr i teComm (Oxc2) ;
WriteData (0x01) ;
Wr i teComm (Oxc3) ;
WriteData (0x0b) ;
Wr i teComm (Oxc4) ;

Wr iteData (0x20) ;
Wr i teComm (0Oxc6) ;
WriteData (0x0f) ;
Wr i teComm (0xdO0) ;
Wr iteData (Oxa4) ;
Wr iteData (Oxal) ;
// //
Wr i teComm (OxeO) ;
Wr iteData (0xDO) ;
WriteData (0x06) ;
Wr iteData (OxOB) ;
Wr iteData (0x09) ;
Wr iteData (0x08) ;
WriteData (0x30) ;
WriteData (0x30) ;
WriteData (0x5B) ;
Wr iteData (0x4B) ;
WriteData (0x18) ;
WriteData (0x14) ;
WriteData (0x14) ;
WriteData (0x20C) ;
WriteData (0x32) ;
Wr i teComm (Oxe1) ;
Wr iteData (0xDO) ;
Wr iteData (0x05) ;
WriteData (OxO0A) ;
WriteData (OxO0A) ;
WriteData (0x07) ;
Wr iteData (0x28) ;
Wr iteData (0x32) ;
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WriteData (0x20C) ;
WriteData (0x49) ;
WriteData (0x18) ;
WriteData (0x13) ;
WriteData (0x13) ;
WriteData (0x20C) ;
WriteData (0x33) ;

Wr i teComm (0x29) ;

void BlockWrite (unsigned int Xstart, unsigned int Xend, unsigned int Ystart, unsigned int

Yend) reentrant

{

Wr i teComm (0x2a) ;
WriteData (Xstart>>8) ;
WriteData (Xstart&0xff) ;
Wr iteData (Xend>>8) ;

Wr iteData (Xend&0xff) ;

Wr i teComm (0x2b) ;
WriteData (Ystart>>8) ;
WriteData (Ystart&0xff) ;
WriteData (Yend>>8) ;

Wr iteData (Yend&Oxff) ;

Wr i teComm (0x2c) ;
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void DispColor (unsigned int color)

{

unsigned int i, j;
BlockWrite (0, COL-1, O, ROW-1) ;

CS0=0;
RS=1;
RDO=1;

DBH=color>>8;
DBL=color;

for (i=0; i<ROW; i++)

{

for (j=0; j<COL; j++)

{
WRO0=0;
WRO0=1;

CS0=1;
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