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—. F:AUR{E General Feature:

I H PR E(E FAAT
Item Standard Value Unit
FoRRA . ]
Display Size )
s \
Number of Pixels 240(H)x3(RGB)*320(V) B
SR X .
Active Area 43.20(H) * 57.60(V) mm
SR~ . .
outline Dimension 50.00(H) * 69.20(V) * 2.30(D) <TFT> mm
W i 4 W ]
Viewing Direction Full 0" Clock
TFT % .
TFT Interface MCU 8716 Bit / SPI 3L/SPI 4L -
TFT Xzh0
TFT Driver IC N 789v2 B
TFT IXBNH & _ _
TFT Driver Condition VC1=2.8V,10VCC=1.8V(Typ) v
Bt {4 LED .
Backlight White LED
i AR 5 ]
Touch Panel Whitout Touch Panel
Hh A 7 RIS o ]
CTP Driver IC
FHL 2 il 45 57 DX ) HEL . _
CTP Driver Condition VDD=3.3V(Typ) v
N = vH B
TRT i LAFRE 30 ~ 70 0
Operation Temperature
N7 = yE &=
TFT T8 e A7 S 40 ~ 85 OC
Storage Temperature

%3 03k 21 1T
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=. B|¥i8H Pin Description

3.1. 8541 5| I TFT Pin Description

S5IRS | S TEYH AR
Pin NO. Symbol Description
1 GND Ground
2 NC/RTP_YD | Resistive TP function pin.If not used, let this pin open.
3 NC/RTP_XR | Resistive TP function pin.If not used, let this pin open.
4 NC/RTP_YU | Resistive TP function pin.If not used, let this pin open.
5 NC/RTP_XL | Resistive TP function pin.If not used, let this pin open.
6 NC/SDO SPI interface output pin.If not used, let this pin open.
7 VCI Digital Power
8 10vVCC 1/0 Power
9 NC/SDI SPI interface input pin.If not used, let this pin open.
10 CS Chip selection pin
11 RS Display data/command selection pin
12 R OWfite enable in MCU paralle! intgrfgce. ] ]
+Display data/command selection pin in 4-line serial

13 RD Read enable i1n 8080 MCU parallel interface.

14~29 DB[0~15] | Data bus
30 RESX TFT Reset Pin.
31 IMO IMO=GND: 16-bit 180;IMO=I10VCC: 8-bit i80
32 NC Open Pin
33 GND Ground

34~37 LEDK LED Cathode
38 LEDA LED Anode
39 GND Ground
40 NC Open Pin

- END -

%5 03k 21 1T
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3.2. 34k Wiring instructions

TFT-H02801QVISTEN40 TFT-H02801QVISTEN40
MCU 8 BIT _ MCU 16 BIT _
gg%s% cnmn:o% % élgl Elglglgl = %c_)g U)wn:o% ; EIEI ;lzlglgl
wc‘”ﬁ?‘. 233 %% % 311 1t w 233 1144 4 13 144+ 4s
MPU BL | TP MPU BL TP
TFT-H02801QVISTEN40 TFT-H02801QVISTEN40
3-1ine 9bit serial IF 4-1ine 8bit serial IF
g% 22 22 2
MPU BL | TP MPU BL TP
* Also need to change the resistance * Also need to change the resistance
position on the FPC to: R1, R4, R6 position on the FPC to: R2, R4, R6

%6 U Ik 21
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DO, HAS4%M Electrical Characteristics

4.1.TFT #iZH TAEZ%44 TFT LCD Module Operating Conditions

5 gE| i0S=) At sAME | BAME | &RKE | B
I'tem Symbol Condition Min Type Max Uint
Digital Power vel j 2.6 2.8 3.3 v
170 HLJ
1/0 Power 10vCC - 1.7 1.8 3.3 %
TFT bl Ji i VGH _ _ _ _ v
TFT Gate on voltage
TFT AilbBR o< i VoL _ _ p _ v
TFT Gate off voltage
A R
TFT LRI VCOM _ ) . _ y

TFT Common Voltage
4.2 .5 TAESM LED back light specification

i H bR %A w/ME | #AE | &KE :<Rivs
Item Symbol Condition Min Type Max vint
TAEH &
Forward voltage vt 11=20mA 2-8 3.0 3.3 v
TAEHIR /1-chip
Forward current Ipn B 120 B mA
S (i LCD) _ 2
Luminance(With LCD) Lv 1£=120mA 600 cd/m
[ A
Luminous color White

4.3. b B AESE TAF 441 CTP Recommended Operating Conditions

=] br5 %At BME | UMY | BOKE | BA
Item Symbol Condition Min Type Max Uint
S VDD - - - - Y
Digital Power
1/0 HJ§
1/0 Power 10VDD - - - - v
NI=|
_ﬂ/ﬁmg T < 90%RH -20 - 70 C
Operation Temperature
- “E
ff A7 2 T, < 90%RH -30 - 80 C
Storage Temperature

57 50 Ik 21 5
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F. BEE2EHM TFT OPTICAL SPECIFICATION

5.1 MR Overview

R AN AE RS = CABEE 1ux, =25 2°C) ARG (MR
St ATOPCON BM-5) B # HEAT M &, MK EL TR, T R4 £ 0 A © &5 0 HIRA T, 8 LCD
KM 50cm MEEES. o B AU O RARFERE E . ERTE LR 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 Jt2# k% Optical Specifications

ZH ee) FAF R/ME | BAUE | BOKE | A 1
Parameter Symbol Condition Min. Typ.- Max. Unit Remark
LA 3 KF ® f/L - 80 - Deg.-
Viewing Horizontal | © #/R - 80 - Deg.
CR>10 Note 1
Angle MEH ® /U - 80 - Deg.
Range Vertical ® /D - 80 - Deg.
XTECEE Contrast ratio CR ® =0° - 800 - - Note2
ta3g Color Gamut CG CIE1931 - 70 - %
ERaRN Wx 0.303 -
White Chromaticity Wy 0.329 _
Rx 0.655 -
4. Red
BRI il 0 =0 | -0.03 22" 1 49.03 - Note4
Gx 0.286 -
Reproduct % Green (Based
ion of Gy 0.592 - on C
color N Bx 0.138 _ Light)
W Blue
By 0.111 -
wRIT R CETF o+ R o = o
Response Time Tr+TF . - 30 35 ms Note5
o . Ta= 25C
(Rising + Falling)

1R Note:

1. PN EERE R T-10M0 M o A A e AR T OBl /K P B3 9 mi b Jy 1) A HE L BI6
12455077 ®HETF LCD Rl (WK 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 0’ 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).

8 B Ik 21 5
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2. XHCEEMENAE 0= 0 KM LCD R T OEAT. SEMER, WHPHhf
BERERWENAC, RERENE CGRED RE.  SHE D SEXHE (CR) il
S 5E S

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. EHREWAE APF FI%E CG HIH.

Transmittance is the Value without APF and without CG.

4.  EFRPIE R EOEARRN T A R ER E SRR SEE T EOV A A, g, EEaE
o WU BLAE AR o EAT

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. RGN [ E N A 2 Bon, ERTPASCH] “BdE T S SR T. R
10%32 4k 2)90% 75 B [A] 2 Tr,  90%F10%/ETF.

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

= = white(TFT OFF) ‘ black %% (TFT ON) ’ white(TFT OFF)
[ToPrioa T L F fQhdirection
STAR Tr Te
0

el 100%
Hﬂv]‘ﬂ“ :}RL/__ L ,LE e l\{ } \"- ~ 00% |-
g100) &L ” L, \H
/0 /"--' ~ ,
- ~L”" TOPCON .
b " 6 0'clockdirection L= _Jmt itrm Optical
a0 o (8=270) Distance
- w ] e L= 500 response 10% oo Nl
- ~I 0%
B 0 » time
1 2

#9421 W'
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75 TFT BFE4%RM: TFT Timing Characteristics

6.1. 3478141 / Parallel Interface Characteristics

_ Tenw » —
v L csg
csx T | j OB
3 stz <N
I Tes I 1 Tesw o+ | e
\ | | | | —
- | L K I
D/CX V:X | | -
Tast e Twe | | Tanr I >
l | W T l T I |
WRX I v - ;Z‘: S
Lo — ! | l
I [ Tost ) Tour | -
L > 1 ' =
D[17:0] Lo Vin | l )
write | | M I I
— I I
| L Tres/Trosem o e TAHT ] I
| | | | [ |
| Tast | | Tro/TrRorm | I
i |-u | I 1‘-:
Hox “HN Trou/TroLem ol  TrowTronem 1IN
(18 l- rl
| I |
Trar/TraTFM (———» b h— <
D[17:0] i |
read TV
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VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25_"

Signal Symboal Parameter Min | Max | Unit Description
D/CX Tast Address setup time 0 ns
T amt Address hold time (Write/Read) 10 ns
Teaw Chip select “H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
s Trcs Chip select setup time (Read ID) 45 ns
Thesrm Chip select setup time (Read FM) | 355 ns
Tecse Chip select wait time (Write/Read) 10 ns
Tesh Chip select held time 10 ns
Twe Write cycle €6 ns
WRX Twen Control pulse “H" duration 15 ns
Twre Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” quration (ID) 20 ns When read ID data

TaoL Control pulse “L” duration (1D) 45 ns
Trerm Read cycle (FM) 450 ns

RDX When rezd from

M) TRoHFM Control pulse “H” duration (FM) €0 ns frame memory
TroLFM Control pulse “L” duration (FM) 355 ns

D[17:0] Tpst Data setup time 10 ns For CL=30pF

Tour Data hold time 10 ns
Taar Read access time (ID) 40 ns
Tratem Read access time (FM) 340 ns
Teon Qutput disable time 20 80 ns

11 21 |
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6.2. FRATHE IR (3 £RHR4T) /Serial Interface Characteristics (3-1ine serial)

csx ™ w o
' . Taw/Tstr, | < see
SCL TowTom NE 2
on X >——
DOUT z: ::;
VDDI=1.65 to 3.3V, VDD=2.4 io 3.3V, 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 Tcss Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Teorw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
Tshw SCL “H” pulse width (Write) 15 ns
sl Tsuw SCL “L" pulse width (Write) 15 ns
Tscyer Serial clock cycle (Read) 150 ns
Tshr SCL “H” pulse width (Read) 60 ns
Tsir SCL “L" pulse width (Read) 60 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

o127 21 ;|
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6.3. FRATHE IR (4 ZRER4T) /Serial Interface Characteristics (4-line serial)

Tscyew/Tscyer

=
< > » | Tos

| Tow/Tog. | < e |
SC\L ¢ N :' SLW b]'kl ; !
Tsuw/Tstr '
< Tsps v ) Tspu h
Wiy i :
SDA \ >
i
TI)F? TI)(ﬂ]]
Vi ! h
DXy j} ! e
’ | Tacc L Ton |
. « >
DOUT < ‘\“ :2
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25C
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
Tehw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
-write command & data
Tsuw SCL “H” pulse width (Write) 15 ns
ram
sl Tsiw SCL “L" pulse width (Write) 15 ns
Tscyer Serial clock cycle (Read) 150 ns
-read command & data
Tshr SCL “H” pulse width (Read) 60 ns
ram
Tsir SCL “L” pulse width (Read) 60 ns
T D/CX setup time 10 ns
D/CX e P
TocH D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) TspH Data hold time 10 ns
DOUT Tacc Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

%13 7 21 ;|
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+. FTEMEMNR RELIABILITY TEST

7-1 IR JEFIIEE Temperature and Humidity

M1 H M R
TEST ITEMS CONDITIONS NOTE

e Ui A ons

High Temperature Storage Ta=+80°C, 240hrs

KR Al AE ~on

Low Temperature Storage Ta=-30 C, 240nrs

A IE AT 1 Cion e

High Temperature Operation Ta=+70 C, 240hrs

G IE 1T 15

Low Temperature Operation Ta=-20 C, 240nrs

e e (s A7 D
High Temperature and High |Ta=+60 ‘C, 90%RH Max, 240hrs
Humidity (Operating)
7ERE Note:

1. WemIRB I . B30 AR R, 1% R B B IR 484k . Liquiid Crystal driving
voltage. Due to the characteristics of LC Material, this voltage varies with environmental
temperature.

2. BEAMGHEEZTEE W N EPR. EERIEE R ENN39C.  FHHBEAREK.
Temperature and relative humidity range are shown in the figure below.Wet bulb
temperature should be 39 ‘C max. and no condensation of water.

Humiclity [{%3FH]

3. & EEMENGUS, ORIEDIREIE R, ARSI eiE (RE7R. L. SRR
W4) . After the reliability test, the product only guarantee function normally without
any fatal defect(non-display, line defect, abormal display etc ).

4. BT S ) W B LR TR B S B =R /N JE 34T AL display judgments are
performed two hours after the panel temperature returns to room temperature

5. Ta: MEiRFEE Ambient temperature

14 70 L 21 W
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7-2 i FIHEZE) Shock and Vibration

Packing Shock
(Non-Operation)

M H %A
TEST ITEMS CONDITIONS
A3 o (AEERAE) Shock level :980m/s’

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

AR (AFHEAF)
Packing Vibration
(Non-Operation)

Frequency range:8-33.3HZ
Stoke:1.0mm

Sweep: 10Hz-50Hz

X,Y,Z 2 hours for each direction

7-3 ErE IR Electrostatic Discharge

AT H
TEST ITEMS

M
CONDITIONS

ESD

(Non-operation)

150pF,330Q, Contact=*2KV,Air :=*4KV_Note 1

200pF,0Q, #4200V Contact test.Note 2

& 55 Measure Point:
1.LCDH A4 J@iiHE LCD glass and metal bezel
2RSS IF connector pins

o155 J O3 21 W
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J\. ACPEFIFERETN HANDDLING & CAUTIONS

8-1 #{EVERE Il Caution For Operation

o TR B R B A 5T, 5 2000 FE N s 2 B U e B T . 1N OlE, R
ki SRSV RIS P RE 2 T B R P . W SR BATE B BRI v, BEEE T RE
T .

Since the LCM 1s made of glass, do not apply strong mechanical impact or static
load onto i1t.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.

STERIE () R BRI N IKE) LCM 2 ARTZD ), PRy T BRI L 2 3 30 LOM )73 i
3. MERLIREBEAS RN FE LCH HILA R B, PRS2k 5 FH B R IR3) .

It is indispensable to drive the LCM within the specified voltage limit 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.

$EZIAE R TT IR LOM R B KRG BN R G W T %+

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

VI IIAE iy il iR R R e 0 S A T LOM.

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

¢ R T TRIZINR BN AR B B I, LCMAJReZ2R5um; Bk, M
7 BRI R 2R L B o< 7E LCM SR T AL HR K, IXATRESSFUM LCM AR v IS AT

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.

STEAR T TARIR B IR T, Wi 2R (PR AR B SEIR , 53— 7 1, AE T H AR VE I
IR, LCM AIRESAR . ART, RLEBIGIFAZWRE LOM Bl elfE.  — BRI
SENERIBITHHERIRETEE, LM KBRS IEH .

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.

NP7 IELCO™ A MR AR B, AEAT 5 R TR I AN I R) 7 [ Bl %8 . A SRLCDRR 2 i
ANIEE B2, BN TR T 20 i B AT AR A TR) P RHT s NS — IR B IR s AL A
F Rt B R A% 5 BB A N R R AP R

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, 1t is recommended to refresh the display one or more times in less

¥ 16 T3t 21 |
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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 Hifjiti Caution Against Static Charge

oLCM f# ] C-MOS LS UKXZEhs, PRILEIE BT AR A M A\ Sm 82 2 vdd 57 Vss,
FHIAEGAMETES, SRS, TEERKX, st pribFd.

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.

SRNG LR ORIFEL, fREFLBRTT I SHSCGREAE L) 30 B, AR, 768 T KL%
ESD =M% E T, TAFEANIREENIRRFE 50%RH LL_L, DAy i B KU

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.

38 G A S AT AR ) AR R . FRAT TR AR B A il Bl A 200 3 FL AL PR P £ 4

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

SEALTE LCM I, AR AN AR T Ok S T AT T R A T

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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. WIEEARES LCD display initialization code

Void Panel_Initial_code(void)

{

/15 ¥E%: 240 x 320

//4%11: 8080 MCU 16 bit

//MRAR % C8051F340

// R AR //
LCD_RESET=1;

Delayms(1); //Delay 1ms

LCD_RESET=0;

Delayms(10); //Delay 10ms

LCD_RESET=1;

Delayms(120); //Delay 120ms

// //
WriteComm(0x11);

Delayms (120);

WriteComm(0x21);

WriteComm(0x36) ;WriteData(0x00);
WriteComm(0x3a) ;WriteData(0x55);

//-—-————————- ST7789V Frame rate setting------------- //

WriteComm(0xb2) ;WriteData(0x0c) ; iteData(0x0c) ;WriteData(0x00);WriteData(0x33);
WriteData(0x33);

WriteComm(0xb7) ;WriteData(0x35);

//—————————— ST7789V Power setting--------------—-- //

WriteComm(Oxbb) ;WriteData(0x21);
WriteComm(0xc0) ;WriteData(0x2c);
WriteComm(0xc2) ;WriteData(0x01);
WriteComm(0xc3) ;WriteData(0x0b);
WriteComm(0xc4) ;WriteData(0x20);
WriteComm(0xc6) ;WriteData(0x0f);
WriteComm(Oxd0) ;WriteData(0Oxa4) ;WriteData(0Oxal);

WriteComm(0xe0) ;WriteData(0xD0) ;WriteData(0x06) ;WriteData(0x0B);WriteData(0x09);
WriteData(0x08) ;WriteData(0x30) ;WriteData(0x30);WriteData(Ox5B);WriteData(0x4B);
WriteData(0x18);WriteData(0x14);WriteData(0x14);WriteData(0x2C);WriteData(0x32);
WriteComm(Oxel) ;WriteData(0xDO) ;WriteData(0x05) ;WriteData(Ox0A) ;WriteData(0x0A);
WriteData(0x07) ;WriteData(0x28) ;WriteData(0x32) ;WriteData(0x2C) ;WriteData(0x49);
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WriteData(0x18);WriteData(0x13);WriteData(0x13);WriteData(0x2C);WriteData(0x33);

WriteComm(0x29);
Delayms (120);
}

Void EnterSLP(void)
{

WriteComm(0x28) //D
Delayms(10);
WriteComm(0x10); //
Delayms(120);

}

Void ExitSLP(void)
{

WriteComm(0Ox11); //
Delayms(120);
WriteComm(0x29) //D
Delayms(120);

}

#define ROW 320
#define COL 240

void main(void)

{

#ifdef SLEE
EnterSLP();

//EnterSleep_Code

isplay off

//ExitSleep_Code

Sleep out

isplay on

/1 BREIFIEL
/1 BIRHIATH

P_TEST

Waitkey() ;Delay(200);

EXitSLP();

Waitkey() ;Delay(200);

#endif

DispColor(R

ED):

StopDelay(30); //WaitKey();Delay(200);
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void BlockWrite(unsigned int Xstart,unsigned int Xend,unsigned int Ystart,unsigned int
Yend) reentrant

{

WriteComm(0x2a);

WriteData(Xstart>>8) ;WriteData(Xstart&0xff) ;WriteData(Xend>>8) ;WriteData(Xend&Oxff);

WriteComm(0x2b);
WriteData(Ystart>>8);WriteData(Ystart&Oxff) ;WriteData(Yend>>8);WriteData(Yend&Oxff);

WriteComm(0x2c);
}

void DispColor(unsigned int color)

{
unsigned int 1,j;
BlockWrite(0,COL-1,0,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++)
{
WR0=0;
WRO=1;

CS0=1;
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—+. LCD MR B LCD Test Pattern

..

<

-
Pattern | Red frame Red Green Blue White Black | Gray scale Image
C”(;T)"t 2.99 3.30 | 3.35 | 3.30 | 4.00 | 2.97 3.21 3.61

——END--
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