LCM Specification

MPreliminary specification

[Final Specification

Project No.
UH 9 5

TFT-H043A8WVIST3C30 V5
(CTP A LOGO/G+G)

Customer
B4 FR

Module No.
®PE

Product type
P A

TFT LCD Module
480 x 3RGB x 800 Dots
4.3”TFT LCD

Signature by customer:

AR

OTrial production

[Mass production

Il

L

25K o

Liu. YL

RINTERRETFHIEIAFHRASF

Shenzhen Hot Display Technology Co.,Ltd

www.hotlcd.com FEEEFZYY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

a HOT HMI Shenzhen Hot Display Technology Co.,Ltd 2020 %12 A 23 ®

TFET-HO43A8WV1ST3C30 Rev:1
1 Document revision history :
DOCUMENT PREPARED | APPROVED
REVISION DATE DESCRIPTION BY BY
0 2020-11-13 | First Release. Liw.YL
1 2020-12-23 | Change product thickness Liw.YL

o2 25 W
www.hotlcd.com FEEEFZYY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

J HOT HMI Shenzhen Hot Display Technology Co.,Ltd 2020 %12 A 23 ®
TFT-HO43A8WVIST3C30 Rev:1

1. General Feature:

Display Size 4.3 --
Number of Pixels 480(H)x3(RGB)*800(V) -
Active Area 56.16(H) *93.60(V) mm
60.86(H) x102.57(V)x 2.10(D)<Exclude CTP>
LCM Outline Dimension mm
67.00(H) x116.24(V)x3.85(D)<Include CTP>
Viewing Direction Full O'clock -
LCM Interface MIPI 2L -
LCM Driver IC ST7701S -
Display colors 16.7M -
LCM Diriver Voltage IOVCC=1.8V,VCI=3.3V (Type) Vv
Backlight White LED -
Touch Panel CTP Touch Panel -
CTP Driver IC GT9M1 -
CTP Driver Voltage 2.8-3.3V Vv
CTP I/O Digital Voltage 1.8V Vv
Operation Temperature -20~60 T
Storage Temperature -30~80 T
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*kk Do not display the fixed pattern for a long time when using a normally black panel, as it
may cause image sticking due to the LCM structure. If the screen is displayed in fixed mode,
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use a screen saver. It is recommended to display the fixed mode in less than 2 minutes or less.
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Modi fy2: TFT+CTP 4 J5 J& ) 0. 50MM
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*1. LCD Display Type TFT, Transmissive, Normally Black
#2. Viewing Diretion |Full View(U80/D80/R80/L80) #6. Storage Temp | -30° C780° C e Tile: TFT-HO43A8WVIST3C30
*3. Interface Video MIPI 2I *7. Driver IC ST7701S<TFT>, GT911<CTP> o v Scale 11 Unit i ‘Tnl 40.3 ‘@_g»
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3. Pin Description

3.1 Pin Description

1 NC No Connect

2 LED K LED Cathode

3 NC No Connect

4 LED A LED Anode

5 NC No Connect

6 VCI Analog Power

7 I0VCC Power Supply for I/O System

8 TE/NC No Connect

9 RESX TFT Reset Pin

10 GND Ground

11 DIP MIPI DSI positive differential data
12 DIN MIPI DSI negative differential data
13 GND Ground

14 DCKP MIPI DSI positive differential clock
15 DCKN MIPI DSI negative differential clock
16 GND Ground

17 DOP MIPI DSI positive differential data
18 DON MIPI DSI negative differential data
19 GND Ground

20 GND Ground

21 NC No Connect
22 NC No Connect

23 GND Ground

24 NC No Connect

25 CTP_VDD | CTP Power supply

26 CTP_SCL CTP 12C clock signal

27 CTP_SDA | CTP I2C data signal

28 CTP_INT CTP Interrupt signal

29 CTP_RES CTP System reset

30 GND Ground

---END---
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3.2 Wiring Diagram

TFT-HO43ASWVIST3C30
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4. Electrical Characteristics

4-1 TFT LCD Module Operating Conditions

Interface logic circuits | IOVCC - 1.65 1.80 3.60 \%
Analog Power supply VCI - 2.60 2.80 3.60 V
TFT Gate on voltage VGH - 10.0 12.0 16.0 \
TFT Gate off voltage VGL - -15.0 -12.0 -10.0 \

4-2 LED back light specification (pera chip)

Forward voltage Vit If=20mA 14.0 15.5 17.0 \Y
Forward current lpn /1-chip - 40 - mA

Luminance(With LCD) Lv If=40mA 200 300 - cd/m’*
Luminous color White

4-3 CTP Operating Conditions

Power Supply VDD - 250 | 2.80 | 3.60 v
Voltages

I/O Digital Voltage IOVDD - - 1.80 - \

Operating Temperature Topr - -20 - 60 T

Storage Temperature Tstg - -30 - 80 T
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4. OPTICAL SPECIFICATION

4.1 Overview

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 @ equalto O . The center of the measuring spot on the Display surface shall
stay fixed. The backlight should be operating for 30 minutes prior to measurement.

4.2 Optical Specifications

Parameter Symbol Condition | Min. Typ. Max. Unit Remark
®L - 80 - Deg.
Viewing Horizontal
®R - 80 - Deg.
Angle CR>10 Note 1
U - 80 - Deg.
Range Vertical
®D - 80 . Deg.
Contrast ratio CR 8 =0° 1000 1500 - Note2
Color Gamut CG 65 70 - %
Wx - 0.299 -
White Chromaticity
Wy - 0.324 -
Rx - 0.645 -
Red
Ry - 0.319 - Note4
® =0°
Reproduction Gx - 0.271 - (Based
Green
of color Gy - 0.594 - onC
Bx - 0.138 - Light)
Blue
By - 0.098 -
Response Time e =0°
o ' Tr+Tf - 35 40 ms Note5
(Rising + Falling) Ta=25C
Transmittance Tr - 4.35 % Note3

Note:

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 0’ clock direction with
respect to the optical axis which is normal to the LCD surface (see FIGURE 1).

2.Contrast measurements shall be made at viewing angle of ® = 0 and at the center of the LCD surfacg.

Luminance shall be measured with all pixels in the view field set first to white, then to the dark (black)

o8 Tl k25 W
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state . (see FIGUR 1) Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster

CR=

Luminance when displaying a black raster

3.Transmittance is the Value without APF and without CG.
4.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.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

12 0'clock direction

(B=90} T
o
———
e
e
e i 3 0 kdirection
- e clockdir
OPTICAL ¢ =7 2 o3
o0- )TA'JE___"__.-" ~

[ QO a 0:
\Bia | T e
1r-= tlo = o B "--\. S
@=180) -'E#_‘ — { ]:
TOPCON

/07
*Bg __,,/ 6 o' clccr direction = LansfScreen
L] e (g=27 Distance
et _ i]_ 60cm )
4'_‘

-

EE A SRRt --___ e S

Figure2 Response Time Testing

2 L
Dieply dabn Y Black (TFT OFF) whit= (TFT ON] Elack (TFT OFF) f:,
! :
! ’
100%
Opfcal g0,
Re=pome
%
-

o9 T 25 T

www.hotlcd.com FEEEFZYY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

Shenzhen Hot Display Technology Co., Ltd

J-HoTHM

TFT-HO43A8WV1ST3C30

2020 12 A 23 H

Rev:1

6. Timing Characteristics of Input Signals

6-1 High Speed Mode

DSI-CLK+
DSI-DO0+
DSI-CLK-
4 e R DSI-00-
Ulisra Ulsrs:
| | DSI-CLK+
Whnsr ! DSI-CLK-
Figure 4 DSI clock channel timing
VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 €
Signal Symbol Parameter MIN MAX | Unit Description
DSI-CLK+/- 2xXUlnsa Double Ul instantaneous 4 25 ns
UlinsTa Ul = Ulinsa=
DSI-CLK+/- Ul instantaneous halfs 2 125 ns
Ulnste Ulinste
DSI-Dn+/- tDS Data to clock setup time 0.15 B ul
DSI-Dn+/- tDH Data to clock hold time 0.15 - ul

6-2 Lowe Power Mode

MPU is Controlling

T T T
DSI-DO+ | PN g TLPXM ll LPXM o, TTASURE

Control Change -
s " @

pskDo- N} .

Display Module is Controlling

LP-11 o} _: LP-10 ] _5 LP- oo_ _j LP-10 2§ i LP-00

A

TTA—GETD

Figure 6 Bus Turnaround (BTA) from display module to MPU Timing

Display Module is Controlling

DSI-DO+

- Control Change
o " om

Tracop

DSI-DO-

LP-11 i i LP10 | 1 LP-00 .i | LP-101 i LP-00
L] V Lt} Lgg L V L] Lt L

Figure 7 Bus Turnaround (BTA) from MPU to display module Timing
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VDDI=1.8.VDD=2.8, AGND=DGND=0V, Ta=25

Signal Symbol Parameter MIN MAX Unit Description

Length of LP-00,LP-01,
DSI-DO+/- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU->Display Module

Length of LP-00,LP-01,
DSI-DO+/- TLPXD LP-10 or LP-11 periods 50 75 ns Qutput
MPU->Display Module

Time-out before the MPU 2XTLp
DSI-DO+/- TTA-SURED Tiexp ns Output
start driving XD

Time to drive LP-00 by
DSI-DO+/- TTA-GETD 5xTipxp ns Input
display module

Time to drive LP-00 after
DSI-DO+/- TTA-GOD 4XT LpxD ns Output
turnaround request-MPU

6-2 DSI Bursts Mode

DSI-CLK+y ~ -, oA ~[I~ — e o -~ £y -~ ~ - ~ ~ ~ A -~
DS!_CLK_m Al | A %4¢ i | S , SR i w L T RN E
TLDK THS-PREPAREk THSZERG TH&SYNC
. Disconnect
DSI-DO 7 Terminator \ SR T
VIHLPRX{Min) —= === A= e — = A e T T SR R
VIHLPRX(Max) — — = — = — = - —— = —— 5\7 777777 S, S S P p——
-DO- i i I If
DSI-DO Capture1® < Tusgup i
1S TERM-EN Data Bit Teor | .
Ths sETTE LP;’”
L Thsrae i Tuseir
LP-11 LP-01 LP-00
i Low Power Mode,
Low Power Mode, 7 Disable Rx Line
Disable RX Line Termination _ High Speed Mode, Enable Rx Line Termination - Termination _
Figure 7 Data lanes-Low Power Mode to/from High Speed Mode Timing
Teor i TeLksermie
— E...‘_TCL"'M'SS Touk-TERREN
} ; —> -
VIHLPRX(Min) j R e e
VIHLPRX(Max) - : i : dmm—gmdmmpemmmmgmmm—mrmm—gm——
H i [T ] i B Lt R A 7
Y 0 rﬁ_// : # i g_#___//__ 4 e I ¥ oo
if = P woddnzagfos SL U

’ Tewd
:_Tu.n-PoSI o Teik-Trai % Thsexit iy Tipx o LCLK-PREPARE Teik.zero ” Teuk-prE Tipx _.Tns-pxrp.-nz

HS-0/1 HS-0 LP-11 LP-01 LP-00 HS-0 HS-0M1

Disconnect
Terminator.

VIHLPRX(Min)
VIHLPRX{Max)
DSI-DO+
DSI-DO-
H This.skie

Figure 8 Clock lanes- High Speed Mode to/from Low Power Mode Timing
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VDDI=].8, FDD=28, AGND=DGND=0F Ta=25 T

Signal Symbol Parameter MIN | MAX Unit Description
Low Power Mode to High Speed Mode Timing
DSKDn+- | TLPX conginoranylowponersiste | g0 | - | s Input
, : g 40+4 | B5+6
DSIOn+- | THS-PREPARE | Jime lo drive LP-00 to prepare o i ns Input
Time to enable data receiver 35+4
DSI-Dn+i- THS-TERM-EN line termination measured from - ns Input
when Dn crosses VILMAX ul
psionty. | TPREPARE | THSPREPARE + time to drive | 140+ | - inpt
+THS-ZERO HS-0 before the sync sequence | 44
High Speed Mode to Low Power Mode Timing
Time-out at display module to 55+4
DS1-Dne- THS-SKIP ignore transition period of EoT 40 ul 03 Input
DSIDn+- | THS-EXIT D aha L ERTTARET S 100 | - ns Input
Time to drive flipped differential | &0+4
DSI-Dn+i- THS-TRAIL state after last payload data bit - ns Input
of a HS transmission burst ul
High Speed Mode to/from Low Power Mode Timing
Time that the MPU shall 60+5
DS-CLK+- | TCLK-POS Soniniie sending | Sogk ofter : ns Input
has transition to LP mode &l
Time to drive HS differential
DSI-CLK+- TCLK-TRAIL state after last payload clock bit 60 - ns Input
of a HS transmission burst
DSI-CLK+- | THS-EXIT s pNe LR 100 | - ns Input
DSI-CLK+- | TCLK-PREPARE | [iioq e [F-00 toprepare | 35 | 95 ns Input
Time-out at clock lan display
DSI-CLK+- | TCLK-TERM-EM | module to enable HS - 38 ns Input
transmission
oLk, | TCHKPREPARE | Minimum lead HS-0 drive | o0 | nout
+ TCLK-ZERO period before starting clock i) gy
Time that the HS clock shall be
DSI-CLK+- | TCLK-PRE gg:’:gﬁg“&;&gﬁgﬁ'ﬂmd gul | - ns Input
transition from LP to HS mode
105n
DSICLK+/- | TEOT i o o | = w2 | na Input
]l

12 73 25 W
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6-3 CTP I12C Communication

GTO11 2L kruE R 12C 38iAdE 1, i SCL A1 SDA 5% CPU #HT@l. £ &%t GTIN
ZAER B, FTABHER R HFE CPU ki, BUGHEHEE A 400Kbps 8L T R
12C R F B S HEHT I T

) / _;\:‘ I?_ I'ﬂl II-'I s\llll I?_ =y
SDA || A A Y
e 4 N | -+ -
Kr. o tha | e ta | | Tur
| ] — |
T ] L :] \ 2 v
SCl T T \ /|
sCL /8 | \ i \ i \ | / ".‘_
. ‘% | - |
tr b & G 1 I
WAR&MH 1: 1.8V BIRED, 400Kbps @R, EHiHME 2K
Parameter Symbol Min. Max. Unit
SCL low period tio 1.3 - us
SCL high period thi 0.6 - us
SCL setup time for START condition tstr 0.6 - us
SCL setup time for STOP condition tsta 0.6 - us
SCL hold time for START condition that 0.6 - us
SDA setup time tsi2 0.1 - us
SDA hold time thaz 0 - us

5013 71 3t 25
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GT911 (1) 12C Mk &b AP, 435154 0xBA/OXBB Fll 0x28/0x29. Fi1E L HLWIaE{k I
il Reset 1 INT RS HAT & E, WEELNFEW T

b e

AVDD

i T120us
' Host: Host:
:+—+ Qutput low Set input
VDDIO
| T210ms M TE-200us
I
| «—» | 12C Addrselect [[>50T3 M i
' Host:Set output high ! Taraue
INT | BRI
4—!-]
lﬂ HostSet ouitput low _11 T7>100us I | 5ms=T6<20ms|
Ex: rising edge trigger | T8>5ms |
RESET !
:‘ Host:Set output low _: ] G
[l ] : E J
] "
Touch Scan |_| T S | I | |
T9< 100ms [ )

Scan period T= (5-20ms)

BE Ry 0x28/0x29 BT -

1
|
|
|
Reset :
I ! |
I ! I
1 T |
| | ]
I | ]
INT ! '—;'C-FlDDus#ﬁ—)\"}"Eum— AT 50ms ﬂl
HE— | .
| |
| : ! : !
P il W 3 RescUSIHIME 4. INTHRHIS 5. INTHENBIHRAR

BEHLIEY 0xBA/OXBB fE 5 :

1 T

1 1

: i

Reset 1 :

| ' | ! 1

| |

I ! I ! :

| : ! i 1

| . 1 ) I

| « KF100us—k——H T5ms -F-50ms 4

INT : | | s ,: PN :

i 1

| | | - :
1. Reset 2. INT 3. Resetfiddg  4s [.\-v[I-f_l*l__}_lj;grmmﬁ‘ 5. INTH: Ny ELimsim A
i i W O SRR b T
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7. RELIABILITY TEST

7-1 Temperature and Humidity
Test Item Test Condition Check Time
High Temp Storage Ta=807C 120 hrs
Low Temp Storage Ta=-30C 120 hrs
High Temp Operation Ta=60"C 120 hrs
Low Temp Operation Ta=-207TC 120 hrs
High Temp & High Humidity Operation Ta=60'C H=90%RH 120 hrs

Note: (1) Ta : Ambient temperature
(2) All judgments of display are performed after temp of panel returns to room temperaturg
(3) Display function should be no change under normal operating condition.
(4)Under no condensation of dew
(5)*INX only guarantee the above 5 test items. INX wouldn’ t guarantee the others not
shown as the above ones..

(a) Test Pattern (chess board Pattern ) (b) Gray Pattern
7-2 Shock and Vibration
ITEMS CONDITIONS
Packing Shock @ Shock level:980m/s?
(Non-Operation) ® Waveform:1/2 Sine wave,6msec
® X, +Y *Zeach axis 1times
® Frequency range:8-33.3HZ
Packing Vibration @® Stoke:1.0mm
(Non-Operation) ® Sweep: 10Hz-50Hz
@® x,y,z 2 hours for each direction
7-3 Electrostatic Discharge
TEST ITEM CONDITIONS
ESD 150pF,330Q, Contact+4KV,Air :==8KV.Note 1
(Non-operation) 200pF,0Q, 4200V Contact test.Note 2

Note:Measure Point:
1.LCD glass and metal bezel
2.IF connector pins

5015 B 3k 25
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8.HANDDLING & CAUTIONS

8-1 Caution For Operation
+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.

¢lt 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.

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

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

¢ 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.

#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.

+Do not display the fixed pattern for a long time when using a normally black panel, as it may
cause image sticking due to the LCM structure. If the screen is displayed in fixed mode, use a screen
saver.It is recommended to display the fixed mode in less than 2 minutes or less.

+Do not disassemble and/or re-assemble LCM module
7-2 Caution Against Static Charge

¢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.

+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.

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

¢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

5 16 7 3t 25
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9. LCD display initialization code

/ %
//Our test board parameters are for reference only

[10 ”30 | |43|:| | |32 |
Hsync HBP HAadr  HFP
o,

Fsyhnc

. !
vep |

¥ Adr

VEP

RGE Output Timing

Offzet: |0 + H-FCLE [ 5ynehrond zer
FCLE : |29 = MHz HALFSEE + | 1pixel

Draw: Fattern 5502828 ~ | Bridge

62,25 Hz, 1 FPhotes, 1 0K

*/

//External system porch setting:125>VBP =10, VFP =10
//Line Time:19uS
//Frame Rate:60Hz
Void Panel _initial code(void)
{
SPI CS=0;
SPI RES=I;
Delay(100);
SPI RES=0;
Delay(1000);
SPI RES=I;
Delay(1000);

17 3 25 W

www.hotlcd.com FEEEFZYY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

a HOT HMI Shenzhen Hot Display Technology Co.,Ltd 2020 %12 A 23 ®
TFT-HO43A8WV1ST3C30 Rev:1

SPI_ WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x13);

SPI_WriteComm(0xEF);
SPI_WriteData(0x08);

SPI_ WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x10);

SPI WriteComm(0xC0);
SPI WriteData(0x63);
SPI_WriteData(0x00);

SPI_WriteComm(0xC1);
SPI WriteData(0x0A);
SPI WriteData(0x0C);

SPI_WriteComm(0xC2);
SPI_WriteData(0x31);
SPI_WriteData(0x08);

SPI WriteComm(0xCC);
SPI WriteData(0x18);

SPI_WriteComm(0xBO0);
SPI_WriteData(0x00);
SPI_WriteData(0x08);
SPI_WriteData(0x10);
SPI_WriteData(0x0E);
SPI_ WriteData(0x11);
SPI_WriteData(0x07);
SPI_WriteData(0x08);
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SPI_WriteData(0x08);
SPI_WriteData(0x08);
SPI_WriteData(0x25);
SPI_WriteData(0x04);
SPI_WriteData(0x12);
SPI_WriteData(0x0F);
SPI_WriteData(0x2C);
SPI_WriteData(0x30);
SPI_WriteData(0x 1F);

SPI_WriteComm(0xB1);
SPI_WriteData(0x00);
SPI WriteData(0x11);
SPI_WriteData(0x18);
SPI_WriteData(0x0C);
SPI_WriteData(0x10);
SPI_WriteData(0x05);
SPI_WriteData(0x07);
SPI_WriteData(0x09);
SPI_WriteData(0x08);
SPI_WriteData(0x24);
SPI_WriteData(0x04);
SPI WriteData(0x11);
SPI_WriteData(0x10);
SPI WriteData(0x2B);
SPI_WriteData(0x30);
SPI_WriteData(0x 1F);

SPI_ WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_ WriteData(0x11);

SPI WriteComm(0xB0);
SPI WriteData(0x4D);

SPI_WriteComm(0xB1);
SPI_WriteData(0x39);
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SPI_WriteComm(0xB2);
SPI_WriteData(0x87);

SPI WriteComm(0xB3);
SPI WriteData(0x80);

SPI_WriteComm(0xB5);
SPI_WriteData(0x47);

SPI WriteComm(0xB7);
SPI WriteData(0x8A);

SPI_WriteComm(0xB8);
SPI_WriteData(0x20);

SPI WriteComm(0xB9);
SPI WriteData(0x10);
SPI WriteData(0x13);

SPI_WriteComm(0xCO0);
SPI_WriteData(0x09);

SPI WriteComm(0xCl1);
SPI WriteData(0x78);

SPI_WriteComm(0xC2);
SPI_WriteData(0x78);

SPI_WriteComm(0xD0);
SPI_WriteData(0x88);
Delayms (120);
SPI_WriteComm(0xE0);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x02);

SPI_WriteComm(0xE1);
SPI_WriteData(0x04);
SPI_WriteData(0x00);
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SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x05);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x20);
SPI_WriteData(0x20);

SPI_ WriteComm(0xE2);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);

SPI_WriteComm(0xE3);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x33);
SPI_WriteData(0x00);

SPI_WriteComm(0xE4);
SPI_WriteData(0x22);
SPI_WriteData(0x00);

SPI_ WriteComm(0xES5);
SPI_WriteData(0x04);
SPI_WriteData(0x34);
SPI_WriteData(0xAA);
SPI_WriteData(0xAA);
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SPI_WriteData(0x06);
SPI_WriteData(0x34);
SPI_WriteData(0xAA);
SPI_WriteData(0xAA);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);

SPI_WriteComm(0xE6);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x33);
SPI_WriteData(0x00);

SPI_WriteComm(0xE7);
SPI_WriteData(0x22);
SPI_WriteData(0x00);

SPI_ WriteComm(0xES);

SPI_WriteData(0x05);

SPI_WriteData(0x34);

SPI_WriteData(0xAA);

SPI_WriteData(0xAA);

SPI_WriteData(0x07);

SPI_WriteData(0x34);

SPI_WriteData(0xAA);

SPI_WriteData(0xAA);

SPI_WriteData(0x00);

SPI_WriteData(0x00);

SPI_WriteData(0x00);

SPI_WriteData(0x00);

SPI_WriteData(0x00);

SPI_WriteData(0x00);

SPI_WriteData(0x00);

SPI_WriteData(0x00);
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SPI_WriteComm(0xEB);
SPI_WriteData(0x02);
SPI_WriteData(0x00);
SPI_WriteData(0x40);
SPI_WriteData(0x40);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);

SPI WriteComm(0xEC);
SPI WriteData(0x00);
SPI WriteData(0x00);

SPI__WriteComm(0xED);
SPI_WriteData(0xFA);
SPI_WriteData(0x45);
SPI_WriteData(0x0B);
SPI WriteData(0xFF);
SPI_WriteData(0xFF);
SPI_WriteData(0xFF);
SPI_WriteData(0xFF);
SPI WriteData(0xFF);
SPI WriteData(0xFF);
SPI WriteData(0xFF);
SPI_WriteData(0xFF);
SPI_WriteData(0xFF);
SPI_WriteData(0xFF);
SPI_WriteData(0xBO0);
SPI_WriteData(0x54);
SPI_WriteData(0xAF);

SPI_WriteComm(0xEF);
SPI_WriteData(0x10);
SPI_WriteData(0x0D);
SPI_WriteData(0x04);
SPI_WriteData(0x08);
SPI_WriteData(0x3F);
SPI_WriteData(0x 1F);
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SPI_ WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x13);

SPI_WriteComm(0xES);
SPI_WriteData(0x00);
SPI_WriteData(0x0E);

SPI_ WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x00);

SPI_ WriteComm(0x11);
Delayms (120);
SPI_WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
SPI_WriteData(0x13);

SPI_WriteComm(0xES);
SPI_WriteData(0x00);
SPI_WriteData(0x0C);
Delayms (50);
SPI_WriteComm(0xES);
SPI_WriteData(0x00);
SPI_WriteData(0x00);

SPI_ WriteComm(0xFF);
SPI_WriteData(0x77);
SPI_WriteData(0x01);
SPI_WriteData(0x00);
SPI_WriteData(0x00);
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SPI WriteData(0x00);

SPI_WriteComm(0x29);
Delayms (120);

Void Panel SleepIn Mode (void)
{

SPI_WriteComm(0x28);
Delayms (120);
SPI_WriteComm(0x10);
Delayms (120);

}
Void Panel SleepOut Mode (void)

{

SPI_ WriteComm(0x11);
Delayms (120);
SPI_WriteComm(0x29);
Delayms (120);

}

---END - --
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