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RE R TFT LCD Module

Product Description

800 x 3RGB x 480 Dots
4.3 Inch TFT LCD
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—. F:AYR{E General Feature:

i H FRUAE(E BT
ITtem Standard Value Unit
NN A3 i~
Display Size ) Inch
IR J=

% %

Number of Pixels 800 (H> 3 (RGB)* 480 (V) dots
\El —; X i," =
SR DO 95.040 (H) * 53.856 (V) ek

Active Area mm
. 105. 42 (H) * 67.07(V) * 2.95(D) <TFT> s
out1§ﬁ/D)?mjLn o 105. 42 (H) * 67.07(V) * 4.20(D) <TET+RTP> f*njé
e ensi1o
105. 42 (H) * 67.07(V) * 4.70(D) <TFT+CTP>
B 7] 4 A B
Viewing Direction Full O’ clock
TFT #0H .
TET Interface MCU 8 bit/SPI/I12C
TFT Rz F
_I_ —_
TET Driver IC ST7262+HT7381
TFT DXZ)HL & B N
TFT Driver Condition VCI=3. 3V(Typ) v
-1 14 LED/10 $i/5 LEDs FHk -
Backlight-1 White LED/10 PCS/5 LEDs in series, 2 in parallel
i MR it M s A5 D B 2 fb 4557 -
Touch Panel Without TP With RTP With CTP
%@M&E%mmﬁ GTO11 ~
CTP Driver IC
FH 2% i 54 5 DX B0 FEL s B N
CTP Driver Condition VDD=3. 3V (Typ) v
TFT s TAEIRE PRI
. -30 ~ 80 .
Operation Temperature C
TRT W o i A7 iR I
-30 ~ 85 .
Storage Temperature C

3 328 W
www. hotlcd. com ZLF IR FZE MY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

2022 4£ 04 H 19 H

()
i
=
[¢b)
[
o)
-
—
S
&
=
o[
ks
o &
h\
%zﬁ
=
> 5
S| <
I
o =
@l
o
=i
ol &
o
=
[
(¢b}
<
N
o
(¢b)
<
n

J-HoTHM

.

lmensions

.

D

ine

v AMERST Outli

—_—
—_—

HO43A12SVILTHN40 V1-0 (Without TP)

TFT-

1IN

a f 9
h— 10l J1u 10
AWI@V 7 €0+ =y I EW 0-TA met) 1501 JUeLIN) JUBISUO))
12-€0-120g °*ea . ustso( . VUQP=JT ‘A0S 9T ~ 0¢
E0-T208 i TATT | T -

OPNSLTIASCTVEVOH-LAL

Tepouw 1
R

IWHLOH [

YL W TR A 5]/ (AAL) u/pO 00G

MEHECHERS/SAdT 01/ 3 H
(L1) T8ELIH+Z92LLS
0. 68 ~ O, 08—

—f=—G0"0F0€ 0
NA diy| ov zda 0z \Fﬁ
X 6¢ 14a 61 / o
IX dLy H 10UOTITIS Td mEmuoS:ou
— — YLH
K dLa | 8¢ 04d 81 & YEs Iy Td Uik ee g
(=1
AX dI¥ | L€ LIVA A S
{{e]
o 96 Su 91
N e M 91
INI iZs [t} il
N €€ S 3
. (N9 03 pa1dduu0))
N ze XSW | el
102SNS
N 1€ ONSd 11
N 0€ msd | o1
N 67 | ansd 6 [l lon
N 8% TOA 8
N L2 TOA L i
ON 92 N9 9 T H
= =)
L4a 14 [(\0) G > 3
2 3
9da 4 Va1 id =1 2
(0 €z Vag1 €
vda e M 4 I
ead e — ! <LAL>E 0F 6 N%If 61°C
TYNOIS uTd TYNOIS uTd 01 %

1°0F0S ‘02
05 ‘61=6€S "0d

0§ ‘0—=f=—

G 0F09 ‘81

Xej wwQ ‘g=f

e e
=

oo [ ]

S —

(08/08/08/08) #2TA TN
08T+ EK008: SLOA
your ¢ Ll

-

53, 856<TFT A/A> —=

56, 03<BE Open> —
~—67,07£0. 2<0utline> —=

<V/V LAL>0¥0 Amm\vi
<ued)) 4g>35 ‘L6—————

[ <RUITINO>Z "0 F TV ‘COT——|

4,31
2,90

oyl J

"I9ABS U99.10S B Se 9Felll SulAoWl IO SFBWT OB B 9SN 0} POpusuliodat ATSuoIls ST 3T °LfF k) &4 R H)%) B (2205 %) 31 i B ) B g h
SS9 J0 sojnuUIW g URY} SSO] UT SdwT) oJouw J0 ouo ATdSIp oy} UsodJod 01 popusumoddt ST 7T
UIOU B SUISN UdyM ouwr) Suo[ B J0J ugdjljed poxIiJ © A[dSTp j0u Op ‘uorjuejled odewr Juronpoad wod) ()] oyl juoAdid 0} JOPJIO U sk

* 35 51 2 S [ 3 3 0 ) B sl QO TTT LR G

1 [oued yoelq A
CEREY-

S AT IR Bl ] P B8 RS ©

| B f

SR A i 2RO T

‘uroired pox1J e Aeldsip 01 spaou ()]

a

9]

7 v

www. hotlcd. com ZLFIEFEMY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

2022 4£ 04 H 19 H

()
i
3
[¢b)
[
o)
-
—
S
&
=
o[
2
o &
h\
%zﬁ
=
> 5
S| <
I
o =
@l
o
=i
ol &
o
=
[
(¢b}
<
N
o
(¢b)
<
n

J-HoTHM

IT. TFT-HO043A12SVILT4R40 V1-1 (With RTP)
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ITI. TFT-HO043A12SVILT4C40 VI1-2(With CTP)
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=. 5|JViBH Pin Description

3. 1. BLZH 5] 136 E TFT Pin Description

5 9w = =) TEA A
Pin NO. Symbol Description

1~2 LEDK LED Cathode

3~4 LEDA LED Anode

5~6 GND Ground

7~8 VCI Digital Power

9~11 PSM[2~0] |MCU interface settings.

Reset input signal

12 RESX When RESX = 0 and maintain the length of 256 clock cycles,
chip will generate a reset action.
Chip select signal.

13 CS If the MCU interface is set to the serial mode, this pin can
be set to GPIB [0], internal pull-up resistor.

Read control signals.
In parallel mode of 8080, this pin is RD# signal, RD#=0, which
means MCU reads data or status read cycle to the chip.

14 RD In the 6800 parallel mode, this pin is the EN signal, EN=1,
indicating that the MCU’ s control of the chip is in the enable
cycle.

If the MCU interface is set to serial mode, this pin can be
set to GPIB[1] with an internal pull-up resistor.

write control signal

In 8080 parallel port mode, this pin is the WR# signal, WR#
=0, representing the MCU A command write or data write cycle
is performed on the chip.

In 6800 parallel port mode, this pin is RW# signal, RW# = 1,

15 WR . .
representing MCU Data read or status read cycle is performed
on the chip. RW# = 0, representing The MCU performs a command
write or data write cycle to the chip.

If the MCU interface is set to serial mode, this pin can be
set to GPIB[2], There are internal pull-up resistors.
command or data select signal

6 RS/AO A0 = 0, which means that the MCU reads the status of the chip

or the command write cycle.
A0 =1, which means the MCU reads or writes data to the chip.

— — — Next Page - - -

7 O3t 28 T
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SN ETRS =2 A A
Pin NO. Symbol Description

waiting for output signal

When the MCU reads and writes the chip, if the chip is busy,
it turns WAIT into a low level to notify the MCU to enter the
waiting period.

17 WAIT

¢ MCU data bus

¢ If set to serial port mode, these data buses will be used
as serial port signals. Please refer to Table 3-2 "MCU serial
port signal” description.

26~33 NC Not Connect

18~25 DB[0~T7]

Interrupt output signal
When the set interrupt condition occurs, this pin becomes a

34 INT low level, which is used to generate an interrupt output to
inform the MCU.

35 NC Not Connect

36 GND Ground

37 RTP_XR Resistive TP function pin, If not used, let this pin open.
38 RTP_YD Resistive TP function pin, If not used, let this pin open.
39 RTP XL Resistive TP function pin, If not used, let this pin open.
40 RTP YU Resistive TP function pin, If not used, let this pin open.

- - —END - - -

3.2.CTP 5| It B CTP Pin Description

51 145 T TEA IR
Pin NO. Symbol Description

1 RTN CTP Reset signal

2 VDD CTP Power supply.

3 GND Ground

4 INT CTP interrupt read signal

5 SDA CTP IIC data signal

6 SCL CTP IIC clock signal

- ——END - - -

o8 328 W
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3. 3. Ui Wiring instructions
DC » GND DC » GND
Power » \VClI Power »\VCI
» RESX » RESX
» CS » CS
» RS/A0 » RS/AO
» WR/RW » WR/RW
WP » RD/EN MPU » RD/EN
» DBO~DB7 » DBO~DB7
8080 I/F 6800 1/F
8 Bit PSMO 8 Bit PSMO
GND ===p PSM1 VC | = PSM1
GND s PSM2 GND ey PSM2
» INT » INT
» WAIT » WAIT
BL » LEDA BL » LEDA
» LEDK » LEDK
» XL » XL
—~ » YD ~~ » YD
= RTP ‘ = RIP ’
j 14 XR j 14 XR
) » YU ) » YU
-] -
-] S
) » RST ) » RST
D » VDD @ » VDD
g o ¥ GND S o ) GND
2 ” INT o ) INT
» SDA » SDA
» SCL » SCL
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DC » GND DC » GND
Power A'H Power A'H
» RESX » RESX
» CS/GPIB[0] » CS/GPIB[0]
»RS/GPIB[3] »RS/GPIB[3]
» WR/GPIB[2] » WR/GPIB[2]
MU »RD/GPIB[1] Y »RD/GPIB[1]
» DB7/SCLK » DB7/SCLK
GND == DB » DB6/SDI
» DB5/SD| » DB5,/SD0
» DB4/SCS » DB4,/SCS
GND == DB3~DB0 GND === DB3~DB0
SP| SP|
o GND = PSMO -/ VC | s PSMO
3Wires 4-Wires
GND s PSM1 GND s PSM1
VC | s PSM2 VC | s PSM2
» INT » INT
NG e WA T NG e WA | T
BL » LEDA BL » LEDA
» LEDK » LEDK
» XL » XL
—~ » YD —~ » YD
= RTP ’ = RIP ’
> » XR = » XR
[0) » YU ) » YU
-] -]
-] -]
o » RST o » RST
@ » VDD @ » VDD
S b GND o crp b GND
(<5} » INT (<5} » INT
» SDA » SDA
» SCL » SCL
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DC
Power

GND
VC I

RES X
CS/GPIB[O]
RS/GPIB[3]
WR/GPIBI[2]
RD/GPIB[1]

DB7/SCLK
DB6/12C_SDA
DB5/12CAL[5]
DB4/12CA[4]

DB[3~ 0]1/12CA[3~ 0]

MPU Vel
12¢ Vel
Vel

PSMO
PSM1
PSM2
INT

WAIT

VC I
VCI

NC

LEDA
LEDK

BL

XL
YD
XR
YU

RTP

RST
VDD
GND
INT
SDA
SCL

CTP

CEIEEIVRVETTTY

11 W 3L 28 |
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DO, BES4FME Electrical Characteristics
4. 1. TFT 4%t K&EIE TFT Absolute Maximum Ratings
I 5 br5 %A x/ME HAME & NE AL
Item Symbol Condition Min Type Max Uint
B HIR ~ ~ - N
Digital Power Vel 0.3 1.0 V
XONERY R ENES _ _ ~ N
10 Supply Voltage rovee 0.3 4.0 v
i\ R Y ~ ~ ~ 10vCe [N
Input Voltage Range VIN 0.3 +0. 3 v

HRE Note:

Lk g s i BRAE AT R 2 FEURE) 1C AR AR . XEEAH T IC RiAeds fets
FAFFIERIEAT. WRAW LXK, IC BETRe e, PISEMERTRE2 T %, That the
exceeds the Limiting Value listed above it may cause the driver IC permanent damage.
These values are for test only. IC should be operated under the Chip Characteristic
conditions for normal operation. If these conditions are not met, IC operation may be
error and the reliability may be deteriorated.

2. ZHETARREVGHEINA R, BRAERDE UM, BRAESDAUE, Fra BRI T GND.
Parameters are valid over operating temperature range unless otherwise specified. All
voltages are with respect to GND unless otherwise noted.

4.2, TET MR TAEZ%4F TFT Panel Operating Conditions

i H b5 %1t e/ ME HAYE & NAE AL
Item Symbol Condition Min Type Max Uint
A 7N
VCI - 3.0 3.3 3.6
Digital Power V
10 HLIFHE
V - . . .
I0 Supply Voltage JOVEC 3.0 3.3 3.6
*
Vih 0.8 - T0vCC
LTPNGENES 10vee N
Input Voltage . 0. 3% V
Vil GND - Tovee
LA . ] ] ] iz
Standby Current No Load@ uA
TAFEH FR=60Hz 27
. Toc - - -
Operation Current mA

12 7 3 28 W
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4. 3. 5 TAESM LED back light specification

= b5 A BME | HAME | BKME D
. s B Uint
Item Symbol Condition Min Type Max
LA VF 14. 50 15. 50 16. 50 S
Forward voltage I£=3. 1V/20mA V
TAEH /1-chip 27
IF - 40 -
Forward current mA
N Without TP - 500 -
SR (A LCD) Ly Yt/ Iy K
Luminance (With LCD) cd/m’
With TP 7 400 -
LED Z:1iy /INEF
—95+9 ° -
LED life time Hr Ta=25+3 C 20, 000 30, 000 Hour

VEFRE Note:

1. LED FHy (Hr) & CNTE Ta=25+3 °C, LRAT/RIH A B L A KM PR TER
EEFELT 50% BBFE]. LED life 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%.

2. UL g BEFRMTBR A5 5 Tl 2 e FILED S RS 18], SEFRMALED/ETa=25+3 C s
5000H, == 3EV, 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%.

4.4, BAMBIRE T/E4E CTP Operating Conditions

= e A woME | BUEUE | ORME | L
. . FEAY Uint
Item Symbol Condition Min Type Max
AN R
VDD - 2. - .
Digital Power 8 3. 30 V
1/0 v i R
10VDD - 2. - .
I/0 Digital Power 0 8 330 V
yH H. 55
AP - <90%RH -20 - 70 IR
Operation C
v YE RF H. i
it ~ <OOURH _30 ~ _80 TxonE&
Storage Temperature C

www. hotlcd. com FL/FJEFZ MY EXCELLENT QUALITY BASED
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. WERYEZHME TFT OPTICAL SPECIFICATION

5.1 HEiR Overview

FeZ A AR E RS = OB 1lux, BE=25 2°C) PHHEETRSE QAR
2 FITOPCON BM-5) B & HEAT I &, WK oA TRy £ 0 il @ 25T 0 MMM T, 8 LCD
KA 50cm WIEEE. BN LI S RO RFEE E . MEFTE LN TAE 30 8.

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 YA Optical Specifications

24 brs %M BoME | BAUE | BORME | BT HE
Parameter Symbol Condition Min. Typ. Max. Unit Remark
AT KF ® /& /L 7 80 - Deg.
Viewing Horizontal | ®745/R CROL0 = 80 - Deg. Yote 1
Angle H*H 0 F/U - 80 - Deg.
Range Vertical ®F/D - 80 - Deg.
STELJE Contrast ratio CR ® =0° 2 1200 - - Note2
035, Color Gamut CG CIE1931 - 50 - %
£ fo £ Wx 0.311 -
White Chromaticity Wy 0. 338 -
Rx - -
2T Red
tRIE R Ry ® =0° -0.03 _ +0. 03 _ Note4
Gx _ _
Reproduct P e (Based
ion of Gy - - on C
color N Bx ~ ~ Light)
W Blue
By - -
T RES Y o o
Response Time Tr—+Tf Ta= 95C - 30 - ms Noteb
(Rising + Falling)
VEFRE Note:

L. PAXEC R T 10 M E o« FLA B E AR T 6l IR /K~ B3 9 U 77 1) A1 2E L E6
1258%0 7 m EHEF LCD Rl (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).

14 U 3 28 T
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2. XTLLEEMIENAE 0= 0 MMM LCD REPIH 03T, SENEN, WHFHME
BRERERENOMO, RERERE CGRE) WRE. (BB D SEXHE (CR) 2
FE L

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. BHEREEAE APF FKAE CG HMHE.
Transmittance is the Value without APF and without CG.

4. ERPHE R OSEALR N H T A G R B SR ERDGIEEAR T EoOvA . gt EEME
o W PR TR R kAT

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. FEGIE NN RN E N A 2 prs, TR iR NS SOk T, SR
10%22 4L F90% T 75 I [A) & 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

Tr

120 on
(300 .
.
P
L white(TFT OFF) | black (TFT ON) ’ white(TFT OFF)
==
(Tow P
0 S* o8 . TF

inectian | \i2H L LTS %
0 e L TopcoN .
i T 6 0 clockdirection L. Optical
a0 T (@=270 Distance
- e T e L Bm) reshonse 10% oo e
ool ~_ 0% '
w0 B g & » time

1 2
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75 BIANES KR Y Timing Characteristics of Input Signals

6. 1. 8080 MCU F4TH:147%E 8080 MCU Parallel Interface Characteristics

8080 MCU TFT
D[7:0]/[8:15] < N DB[7:0]/[8:15]
V|
41 b—1
ABDRINA] P Decoder Cs#
1ORC *
ADDR[0] AD
WR o WRH
RD » RD# PSM[2] _T_-gl;r
WAIT |« WAIT# PSM[1]
TR |e INTH PSM[0] b——
RES o RSTH

8080 MCU J: 11 HL & 8080 MCU parallel port circuit diagram

P S LR A SR A A WATTH™ A2 S 455 S S 18, )&% J& S TR R IS (R s 00K T 5 AN &
GEANR S, DA e IS N AR . EALE S RSTHATLLE MCU WEALE S CLZifFFE
J9 Low Zh{E) AHEE, BLZiENE MCU 1) 10 {55 k4%H], WraILi#E— RC Mg, ZHIEITE K™
AN EAAES, HETLRWAM T XA EMAEMESH 256 MERMZE (0SC) A, [F
EAEH] TFT I, MCU ROZESEHIUCIRAS T /A1 bitl, 1350 TFT 2 S7EMR RN .

If the application circuit above does not use WAITH# to generate wait cycles, the
time between each cycle must be greater than 5 system frequency cycles to avoid read
or write data errors. The reset signal RST# can be connected with the reset signal of
the MCU (it must also be in Low action), or controlled by the 10 signal of the MCU, or
it can be connected to an RC circuit to generate a delayed reset signal when the power
is turned on, but Either way, it is necessary to confirm that the reset signal has 256
crystal oscillator frequency (0SC) cycles. At the same time, when using TFT, the MCU
should first confirmbitl of the status register to know whether the TFT is in the standard
operating state.

%16 71 3k 28 T
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AQ, CS#

WR#, RD#

DB[7:0)/[15:8]
(Write)

DBI[7:0)/[15:8]
(Read)

>t Thass

Teves

/|

1
— Tes 4’*5— Tons

i {TDSS" E

8080 MCU 11} /7] 8080 MCU parallel port timing diagram

Rating :
Symbol Parameter ; Unit Note
Min. Max.
Teves Cycle Time 50 - ns
Tees Strobe Pulse Width 20 - ns
Tass Address Setup Time 0 - ns
Tas | Address Hold Time 10 -- ns | {cisone system clock
period:
Toss Data Setup Time 20 == ns tc = 1/SYS_CLK
TDHS Data Hold Time 10 o= ns
Taccs Data Output Access Time 0 20 ns
Tons Data Output Hold Time 0 20 ns

8080 J: IS 2% 8080 parallel port timing parameters

17 73k 28 W
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6. 2. 6800 MCU FHATH:04+E 6800 MCU Parallel Interface Characteristics

6800 MCU TFT
D[7:0]/[8:15] < '\ DE[7:0]/[8:15]
v/
ADDRIN:L " pecoder »| CSH
VMA
AD AD diitd
EN EN -
RAW RW# PSM(2]
WAIT |e WAITH PSM[1] {7
INTR INT# PSM[0] p——
RES RSTH#

6800 MCU Jf 1 HL %K 6800 MCU parallel port circuit diagram

A0, CS# >T: W

Tass = . E‘— Tans —
B Teves E »
WR#, RD# : vd \
e Tecs 4’45— Tons —
Toss ——| |

DB[7:0)/[15:8] v \><

(Write) /1

i
:
1
:
4—— Tong —*

DB[7:0)/[15:8]
(Read)

54— Taccs *;'\[/

6800 MCU JfIF1#] /54 6800 MCU parallel port timing diagram

Rating :
Symbol Parameter : Unit Note
Min. Max.
Tcoves Cycle Time 50 - ns
Teces Strobe Pulse Width 20 - ns
Tass Address Setup Time 0 - ns
Taws | Address Hold Time 10 s ns | f¢isone system clock
period:
Toss Data Setup Time 20 = ns tc = 1/SYS_CLK
TDHB Data HOId Time 10 o= ns
Taccs Data Output Access Time 20 ns
Tons Data Output Hold Time 20 ns

6800 Ff: I} 724 6800 parallel port timing parameters
%18 B 3t 28 7
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MCU #%ii] TFT 5 At 2l i i k82 11, SRJE X TFT @A T H AR ML E . B R W AF I
tﬁ)\ LT7381 A —/VIREZfF8s (Status Register) M 256 DML 1Eas, HHt2Z REG[00h]
T REG[FF], #FA7asMiE. SANTZHUNT:

AT IR E NP IR

1. AddressWrite: B NiZ&fEas (REG) AyHbhl, 00h X% REG[00h], 01h 48 REG[01h],
I

2. Data Write: BAEIEFNZZFAEEEN o

AT AR RUD IR

1. Address Write: B NIZ&A(EesHIHbE,

2. Data Write: BEHUZZFA740IEHE .

SORNAE AL TFT B EMGEIE 7, MCU t 2@ miftiea, X TFT B ERHNEST
BAEEN, HPEMT:

BRSPS

I EEBEANFAE - KiRE TIERE.

2. WBIENFAE - WEEGMIEREE AR (REGBFh] ~ REG[62h]) .

3. WIEE NG — WE Memory Data Port Register (REG[04h]) 5miHubli%sE .

4 T TAEME BANEHE, SN EFES N Memory Data Port #S¥i<H3h 2NN A E .

The way the MCU controls the TFT is through the hardware interface, and then reads
and writes the registers to the TFT and writes the data to the display memory. The LT7381
has a Status Register and 256 instruction registers, that is, REG[00h] ~ REG [FF], the
read and write steps of the register are as follows:

Register writing steps:

1. Address Write: Write the address of this register (REG), 00h represents REG[00h],
0lh represents REG[01h], and so on.

2. Data Write: Write data to this register.

Register reading steps:

1. Address Write: Write the address of this register.

2. Data Write: Read the data of this register.

The display memory is where the image data of the TFT screen is stored. The MCU also
writes data to the display memory of the TFT through the hardware interface. The steps
are as follows:

Memory write steps:

1. By writing to the register — first set the viewport.

2. By writing to the register — set the image read and write coordinates (REG[5Fh]
~ REG[62h]).

3. Complete the address setting by writing to the register — setting the Memory
Data Port Register (REG[04h]).4. Write data to the viewport, each data written to the
Memory Data Port will automatically accumulate the memory address.

%19 71 3k 28 T
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6. 3. AT Serial Interface Characteristics

6-2-1: 3 Z&5 47T 3—-1ine serial

MCU TFT

5CK o scLi

i VDD

s o SCSH 'T

SDA fe o sD PSML2]

PsM[1] m

INTR |e INT# PsM[0]

RES o R5TH

MCU 3 & SPI HERREEIIHPKE MCU 3-wire SPI serial interface circuit diagram

MCU mTLL@EIS 3 £y SPT #1105 TFT &4z, BB 3 2k SPT HBHZ THESIE], HILARR
JPan N BT, SD R R AR ) R £k

The MCU can be connected to the TFT through the 3-wire SPI serial port. The above
figure is the circuit diagram of the 3-wire SPI serial interface. The basic timing
sequence is shown in the figure below. SD is the data line for bidirectional transmission.

SCS# _\ /_

1l
1

10 11 12 13 14 15

scu —IFFIFFAAFLAL LA
S0 O OO

MCU 3 #& SPI SEcAmES K MCU 3-Wire SPI Serial Interface Timing Diagram

RS FFAF AN

1. MCU kK Hi SCS# (Low) M SCLK (SPI W4H{E5) .

2. MCU &Hi A0 = 0, RW& = 1,

3. TFT 7€ 9 th "~ 16 th Clock £xi%H b7 ~ b0, MCU HEA] LU RIRAS ZF AR EE .
R4 A BB N

1. MCU & H SCS# (Low) M SCLK (SPI H}##{55)

2. MCU K&H A0 = 0, RW# = 0.

3. MCU #f 9 th "~ 16 th Clock i%H b7 ~ b0 % LT7381, T b0 FAERERETRS

20 1 3k 28 T
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AT A AL

e &7 1ray, B NAAEURE A

1. MCU & H SCS# (Low) M SCLK (SPI Wi {E5) .

2. MCU KH A0 =1, RW# = 0.

3. MCU 7€ 9 th "~ 16 th Clock i%H b7 ~ b0 45 LT7381, b7 ~ b0 2L EE AT
A A AT A R BN AT I

T6 2 T A7 B s L

1. MCU k&M SCS# (Low) M SCLK (SPI H#HME5) .

2. MCU KH A0 =1, RW# = 1.

3. TFT £ 9 th " 16 th Clock €% b7 ~ b0 (FEAZHAFEMIEIE) , MCU miA] LLik
FHE A AAF AR N AR

Status register read:

1. The MCU sends SCS# (Low) and SCLK (SPI clock signal).

2. The MCU issues A0 = 0, RW# = 1.

3. The TFT will send b7 ~ b0 on the 9th ~ 16th Clock, and the MCU can read the data
in the status register.

Instruction register address write:

1. The MCU sends SCS# (Low) and SCLK (SPI clock signal).

2. The MCU issues AO = 0, RW# = 0.

3. The MCU sends b7 ~ b0 to the LT7381 on the 9th ~ 16th Clock, and b7 ~ b0 is the
address of the set instruction register.

Instruction register, or memory data write:

1. The MCU sends SCS# (Low) and SCLK (SPI clock signal).

2. MCU issues AO = 1, RW# = 0.

3. The MCU sends b7 ~ b0 to the LT7381 on the 9th ~ 16th Clock, and b7 ~ b0 represent
the data written to the instruction register or display memory.

Instruction register data read:

1. The MCU sends SCS# (Low) and SCLK (SPI clock signal).

2. MCU issues AO = 1, RW# = 1.

3. TFT will send b7 ~ b0 (the data of the instruction register) on the 9th = 16th

Clock, and the MCU can read the contents of the instruction register.

%21 1 4k 28 W
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6-2-2: 4 ZHA1T 4-1ine serial

4 25 SPT HiMFEINE 3 42kl REZEMNEERNEIELARmA . FiH 2010, o mgE
LI

The 4-wire SPI serial interface is similar to the 3-wire, except that its data line
input and output are separated. The interface circuit diagram is as follows:

MCU TEF
SCK » scLk
s SCSH
mMOs| = 5DI Voo
i
MISO fe sDO PSMI2]
PSM[1]
— | INTH
INTR PEM[O] €7
RES +| RST#

SCS# _\ /_

18 11 12 13 14 18

scu —IFFIFFAAFLAL LA
S0 O OO

SR 4 2 SPT HERAMAIEB AR, MCU KH: A0 = 0. RW# = 0, fXFE MCU EEAKRLH
frasibl, MCU & A0 = 1. RWE = 0, U3 MCU 5 NEIE B3 77 28 B2 W N AT

The above picture shows the write sequence of the 4-wire SPI serial interface. The MCU

sends A0 = 0, RW# = 0, which means the MCU wants to write the command register address,
and the MCU sends AO = 1, RW# = 0, which means the MCU wants to write data to register
or display memory.

TESE 4 28 SPT HIBcE: BRI P, MCU RHI A0 = 0. RWE = 1, fRFE MCU ZELHURAF
FFE8IEME, TFT #i<7E 9 th ~ 16 th Clock J@id SDO iEH b7 ~ b0 CIRAFAZAMES |
MCU st iy A BRAS 27 T?%"%EI’JW%F [FlEE, MCU ﬁm A0 = 1. RW# = 1, UK MCU ZEE4U45< 3
FHRMEHE, TFT Bi&fE 9 th © 16 th Clock @i SDO &EH b7 ~ b0 (FEAZFAERMEIE) |
MCU g v] DAk )48 4 a7 A7 48 AU -

The following figure shows the read timing of the 4-wire SPI serial interface. The MCU
sends A0 = 0, RW# =1, which means that the MCU wants to read the data of the status register,

22 71 4k 28 T
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and the TFT will send b7 = b0 through SDO at the 9th ~ 16th Clock. (data in the status
register), the MCU can read the content of the status register. In the same way, the MCU
sends AO = 1, RW# = 1, which means that the MCU wants to read the data of the instruction
register, and the TFT will send b7 ~ b0 (the data of the instruction register) through
the SDO at the 9th = 16th Clock, and the MCU can Read the data in the instruction register.

SCs# \ 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

scLc 1L LFLFLALSLALALALS

soi &S

SDO CErXeeXeoXeX X e2X XS

6-2-3: 12C SFEHIPE0 12C serial interface

12C RO RES 3 &K, ERNFECH R AL 1SD 855 SCLK ik, TFT
[F) 12C BAEOFAEThAER 12C, FECN 120 BB HERE. 12CA[5:0] 2 HREE
Device 1D, LABEGRAHARR 12C jufFr=Arho, TFEH) 12CA[5:3] 3] VDD, 4niR DIP
Switch fI54# ON, HB4 Device ID & T 111000b = 38h.

VDD

MCU TFT
VDD
o 12CA[5]
12CA[2
12CA[4
12CAJ1] (4]
) 12CAI0] 12CA[3]
Vv VDD
SCK o ScLK T
SDA |e o 125D PSMI2]
PSM[1]
RES o RSTH

MCU 12C SRERfZIIEHEEP] MCU 12C serial interface circuit diagram
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=1

TN O 8 06 060 000 S0

I
I
i
ks | 5%

125D

MCU 12C SEF B P MCU 12C serial interface timing diagram

B 12C ERECEE IS P, MCU 262056 F1iE 7L LR B BT #) Device ID, SRS 7ERT 5 4> Clock
RHEAHIFER) Device ID ##s, LA b L BN B2 &K H 111000, A0 5 RWaH) & S5 Hi i B 1
SPI #H[Fl, MCU & A0 = 1. RW&# = 0, fR3& MCU #FE 10 th = 17 th Clock BA%HE (b7 ~
b0) FFRL TR E RN 24 MCU KH A0 = 1. RW# = 1, fRF MCU ZiLEUE S w7851
¥HE, TFT siesfE 10th  ~ 17th  Clock i#id I2SD ik b7 = b0 (FEAFFAAEEHIEEE) |
MCU vl L2 BT 2 ZF 78 4R 7. Wik MCU R A0 = 0. RW# = 1, fRF MCU ZHZHURAF
R EIEE, TFT BE47E 10 th © 17 th Clock & b7 © b0 CIRAEFAAMMEHE) , MCU gtAl
DATE BIRAE A7 A7 48 U

The above figure is the sequence of the I2C serial interface. The MCU must first know
the Device ID set on the circuit, and then send the same Device ID data in the first 5
Clocks. Taking the above circuit diagram as an example, it sends out the definitions of
111000, AO and RW# Same as the SPI mentioned above, the MCU sends AO = 1, RW&# = 0, which
means that the MCU needs to write data (b7 ~ b0) to the instruction register or display
memory at the 10th =~ 17th Clock. When the MCU sends A0 = 1, RW# = 1, it means that the
MCU wants to read the data of the instruction register, the TFT will send b7 ~ b0 (the
data of the instruction register) through 12SD at the 10th ~ 17th Clock, and the MCU can
read the data in the instruction register. If the MCU sends AO = 0, RW# = 1, it means that
the MCU wants to read the data of the status register, the TFT will send b7 ~ b0 (the data
of the status register) on the 10th =~ 17th Clock, and the MCU can read the status register
The data.
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+. ATEEMEMR RELIABILITY TEST

7-1 {EEFVEE Temperature and Humidity

T H %A R
TEST ITEMS CONDITIONS NOTE

=y L

L 17 Ta=+85°C, 120hrs

High Temperature Storage

vE £

fitia i {7 Ta=—30 °C, 120hrs

Low Temperature Storage

B oE 25 4

IS AT D | Ta=+80 C, 120hrs

High Temperature Operation

KRR IZ AT

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

EEEE G
High Temperature and High | Ta=+t60 ‘C, 90%RH Max, 120hrs
Humidity (Operating)

HRE Note:

L ALIREN L o B TR SR PR RE I, 2 F s R IR SRR RS A8 4K . Liquid Crystal driving
voltage.Due to the characteristics of LC Material, this voltage varies with environmental
temperature.

2. WRJERFAXHE I E L N E TR . EERIRE RN N39C. I HEAAEIK.
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 [ (%R

3. AR EEMINE, NORIEDIREIES, TARTEAr oG (A RN, RERERIE . SRR
HEE) . After the reliability test, the product only guarantee function normally without
any fatal defect(non-display, line defect, abormal display etc ).

4. FrA S P WIS AE ARG FE R 2 = iR /NN 54T ALl display judgments are
performed two hours after the panel temperature returns to room temperature

5. Ta: ¥#EEEE Ambient temperature
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7-2 Wi M¥EzL Shock and Vibration

IR H %44

TEST ITEMS CONDITIONS
3 JEEAE) @® Shock level:980m/s’
Packing Shock @® VWaveform:1/2 Sine wave, 6msec
(Non—Operation) ® X, +Y +7 each axis 1 times

. ~ o @® Frequency range:8-33. 3HZ
AR ED (AR AE) ueney Tans
X : ) @® Stoke:1.Omm
Packing Vibration
(Non-Operation) @® Sweep: 10Hz—50Hz
® x,v,z 2 hours for each direction

7-3 FHE N Electrostatic Discharge

e %0

TEST ITEMS CONDITIONS
ESD 150pF, 330Q, Contact®2KV,Air :+4KV.Note 1
(Non—operation) 200pF, 0Q, 4200V Contact test.Note 2

M & &5 Measure Point:
1. LCDI I AN & JE 1 HE LCD glass and metal bezel
2. iS5l TF connector pins
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J\. ACFFEZEDT HANDDLING & CAUTIONS

8-1 #FyFEE I Caution For Operation

o H TSR R A 0T, 1 2700 Hogit b s 2L A U b o B kT . TR /N0 s, BN
M. IRBNACHL O I WEE AT RE S P E R P . W N R A BA TR B2 B v, BRI AT RE
WET .

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.

STEFNAE I FE R BR A P AR5l LOM A2 b AN/ ), R & T BRI U 2 330 LOM 1 45w
YifH. HERSIER BTN SE LM MBI B H4k, RIS 5 (8 ] E IR s) .

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.

SIEZIERYETT B PR LOM BB R AN R G W H E L

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

SV AE Sl e T ) S S5 A TN AR LOM.

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

U BB TRIZINIRE NS GAZIAEGA BIHO B, LOMATREz2l5m; Bk, M
A B R ZUR LS Bh e AE LOM R ARk, X ATReszim LOM  EymdR A 1117 .

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.

SRR T AR VO B R E R, i SIS PR AR B AEIR , Jy— 71, fE T H TARJEE R
RN, LOM AIRERAR . ART, XEEHIRIFAZWRE LOM M BIMEifE . — B
B RNEF AT AR VO, LOM Rk B R H 1817

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.

N7 IELCD ™= A MG AR B, £ A8 i S T AR I AN 2 [A) SRR [ e B 22 . Wi ZRLCD RG22 42
s E B, BN EIDT 20 2B aleEs B R A R N RRET R NS IR B IR R A A A
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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.
8-2 P Caution Against Static Charge

OLCM /] C-MOS LST BRzhes, Pk isss FORHAT AT AR AL B A i€ 4% 5] vdd 857 Vss,
HEBIAERNATTE S, BB SR, TE/ERX . RS piibgfdE.

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.

s GG LR ORI B, ORFFEBRTT M S RIBCRIIAEEL 30 B, WHARE, A8 7RIS
ESD i3 E T, TAEENIBENIRFEE 50%RH LA L, DAy i s KBS

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.

oG A G A AR ) TAFE R . FRATTHEFE AR AR R Bl H At 22 3 FL AR B () 21 4

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

STEALIER LOM B, WEE AN AR FE. X TR i S R L R

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

—END—-
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