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1 User Software Development Procedure


There are two steps for GK-702N intelligent LCD module’s user software development procedure as follows,

The first step: connecting GK-702N intelligent LCD module and PC with serial port. Resort the necessary pictures and edit with software such as Paint and Photo Shop; and then download each edited picture to GK-702N intelligent LCD module through picture download software. 

The second step: separated GK-702N intelligent LCD module from computer, and the serial port connected with user’s CPU serial port. Then programming user’s CPU, send command to GK-702N to realize various display operation.       
2 Color Definition

All color data are 16bit, 2bytes, as shown below, the format is Red5-Green6-Blue5, it means Red color for high five bit, Green color for middle six bit, Blue color for low five bit. And the colors can be displayed are 216, 65536 colors. 

	D15
	D14
	D13
	D12
	D11
	D10
	D9
	D8
	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0

	R5
	R4
	R3
	R2
	R1
	G6
	G5
	G4
	G3
	G2
	G1
	B5
	B4
	B3
	B2
	B1

	Red
	Green
	Blue


For example, Red: 0xF800, Green: 0x07E0, Blue: 0x001F, White: 0xFFFF, Black: 0x0000.

3 Serial Port Instruction

3.1 Serial Port Working Mode

Communication port working mode: 1-8-1 format, means 1 start bit, 8 data bits, 1 stop bit; communication baud rate can be set from 1200bps to 115200bps. 196865

Picture download with high speed mode: USB port (download speed: 12Mbps). There is no need to set wire jumper when downloading with high speed.

Upper computer software finds USB port connected with VTK serial intelligent LCD module, picture downloads via USB port automatically, the download speed is 12Mbps.

Upper computer software finds USB port converts to serial port, and connected with VTK serial intelligent LCD module, highlighted with “High speed download”.

“Download mode” select box, click it before download picture, the picture can be downloaded with Baud rate speed 12Mbps.     

3.2 Instruction Structure

The instruction structure of GK-702N intelligent LCD module is composed of 4 data block, as shown below, 

	Data block
	1
	2
	3
	4

	i.e.
	0xAA
	0x77
	0x01,0x02,…….
	0xCC 0x33 0xC3 0x3C

	Instruction
	Frame header
	Command code
	Parameter
	Frame tail (Frame terminator)


3.3 Communication Buffer

GK-702N intelligent LCD module adopts 400MHz CPU, 1M byte depth instruction buffer, relative to communication speed of asynchronous serial, GK-702N intelligent LCD module is fast enough to receive, scratch and process displayed instruction in real-time. And avoid of frame or instruction loss, user can send data without judge BUSY signal.  

3.4 Byte Transfer Sequence

All instructions or data of GK-702N are hexadecimal (HEX) format, for double bytes and four bytes, always transferring high byte data first, and then following with low byte data.

For example, if X coordinate is 100, the HEX format data is 0x0064, the transfer sequence is 0x00 0x64 when transferring to LCD module.

4 Instruction Set

Introduction:

1) All data of instruction set are hexadecimal(HEX) format.

2) Color, coordinate and others of instruction set, are shown as double bytes.

3) For double bytes, serial port transferring in accordance with high 8 bit first, and then low 8 bit.

4) All colors are RGB565 format, it means Red color for high 5 bit, Green color for middle 6 bit, Blue color for low 5 bit.

5) Command header0xAA and End code 0xCC 0x33 0xC3 0x3C must be sent by every instruction, therefore, they will not be specified in addition in the following instructions, which means only  instruction code and data are shown below.

6) If don’t understand about some command, please use upper computer software to execute the instruction, actual transferring data will be shown below.

	Command
	Instruction Code
	Data
	Description 

	On-line Testing
	00
	None
	On-line successfully returns. 'OK_V3.00'+Baud_Rate+Param1+Param2                          Param1,Param2 is control Param2 (see next instruction 0XE0)     

	System Parameter Instructions Setting

	System Parameter Setting
	E0
	55 AA 5A A5 + Baud_Rate+Param1+Param2
	Baud_Rate, Param1 & Param2 are all single byte. Setting details are shown below.                              

	
	
	Baud_Rate setting 

0：1200,1：2400,2：4800,3：9600,4：19200,5：38400,6：57600,7：115200 

Param1 bit definition (bit7-bit0): 

Bit0：Touch screen auto calibration control bit.   0: Disabled 1: Enabled (Long press on touch screen for 10 seconds           to activate auto calibration.)                   

Bit1: Touch key-press sound control bit. 0: Disabled 1: Enabled    

Bit2: English language mode control bit.      0: Chinese 1: English  

Bit3: 90°rotation display control bit.  0: Normal display 1：90°rotation display    

Bit4: Boot information display control bit.      0: Disabled 1: Enabled

Bit765: Test mode select bit; Default as disabled. Use with caution.               

000: Disabled                  

001: CRC test mode. Add double bytes CRC test before all instruction end code under this mode. 

010～111: Reserved. N/A.  

                                                                                                            Param2 bit definition                           

Bit0: Fast boot image control bit.  0：Normal boot mode. 1：Fast boot mode.     

Bit1: 180°rotation display control bit.     0：Normal display  1：180°rotation display    

Bit2: Fast boot progress bar hide control bit. 0：Show progress bar  1：Hide progress bar

Bit43: IO working mode control bit.  00: 8×8keyboard scan＋IO. 01: 4×4keyboard scan＋IO. 10,11: Full IO mode.               Bit5: Touch screen coordinate cycle send control bit. 0: Press touch screen to send coordinate once.  1: Press touch   screen to send coordinate cycle.      

Bit6: Disabled to send touch screen coordinate under the touch command. 0: Send touch screen coordinate enabled.1: Send touch screen coordinate disabled.              

Bit7: Key action batch mode.   0: Key press processing        1: Key release processing 

	Parametric Instructions

	Color Palette
	40
	Fcolor+Bcolor
	Fcolor: Foreground color, Bcolor: Background color. Both are double byte.

	Kerning 
	41
	DX+DY
	DX: Kerning, DY: Leading.   Both are single byte. (0~127)

	Background Color
	42
	X+Y
	XY: Coordinate, double byte. XY position is background color.

	Foreground Color
	43
	X+Y
	XY: Coordinate, double byte. XY position is foreground color.

	Cursor
	44
	ON/OFF+X+Y+W+H+AUTO
	On/Off：Single byte, 0－cursor off;1－cursor on. 
X、Y：Double byte, cursor displayed on the coordinate.
W、H：Single byte, height and width of cursor, range from 1 to 64. 
Auto: Single byte, 0: The cursor is not with the text. 1: The cursor with the text. 

	Transparency 
	45
	Bit7, Bit6, Bit5, Bit4, 
Bit3, Bit2, Bit1, Bit0, 
	Bit0: Character and variate transparency control bit; 
   1: Transparency enabled. Visible for foreground color, but not for background color. 
   0: Transparency disabled. Both visible for foreground and background colors. 


Bit1: Image transparency control bit; 
   1: Transparency enabled. Invisible for the same dots of background color and image.  
   0: Transparency disabled. Visible for actual color dots of image. 
Bit7~Bit2：Reserved. N/A. 

	Character Instructions

	12 Lattice String
	6E
	X+Y+String
	String content displayed on x,y coordinate.

	16 Lattice String
	54
	
	

	24 Lattice String
	6F
	
	

	32 Lattice String
	55
	
	

	48 Lattice String
	6C
	
	

	64 Lattice String
	6D
	
	

	Rapid Display String 
	98
	X+Y+Mode+Font+Foreground Color+Background Color+String
	Mode:

1: Background color disabled;

0：Background color enabled. 

Font:0~5,corresponding to 12、16、24、32、48 and 64 string.

	Integer Variable and Float Variable Display Instructions 

	Integer Variable
	4A
	X＋Y＋Digits display＋Font display＋Integer variable
	Digits display 1-9 bit, range from -999,999,999 to 999,999,999. 
Font display 0-5, detail definition is defined below. 
Integer variable is 4 bytes width, range from -999,999,999 to 999,999,999. 

	Rapid Integer Variable
	4C
	X＋Y＋Digits display＋Font display＋Integer variable＋
Mode＋Foreground color＋Background color 
	Mode

1: Background color disabled;

0: Background color enabled.

	Float Variable
	4B
	X＋Y＋Digits display＋Decimal digits＋Font display＋Float variable
	Digits display 1-9 bit, Integer digits+decimal digits 
Decimal digits 1-6 bit; 
Font display 0-5, detail definition is defined below; 
Float variable is standard floating format, 4 bytes width.

	Rapid Color Float  Variable
	49
	X＋Y＋Digits display＋Decimal digits＋Font display＋
Float variable＋Mode＋Foreground color＋Background color
	Mode

1: Background color disabled;

0: Background color enabled. 

	 Drawing Instructions

	Delete Specified Point Sequence 
	50
	(X0+Y0)+(X1+Y1)+……+(Xn+Yn)
	Delete all(X0+Y0)+(X1+Y1)+……+(Xn+Yn)specified point sequence. 

	Draw Specified Point Sequence
	51
	
	Draw all(X0+Y0)+(X1+Y1)+……+(Xn+Yn)specified point sequence. 

	Delete Line Segment 
	5D
	(X0+Y0)+(X1+Y1)+……+(Xn+Yn)
	Delete specified line segment.

	Draw Line Segment 
	56
	
	Draw line segment. This command can be used to draw polygon.

	Arc
	53
	(X1+Y1+R1+S1+E1)+……+( Xn+Yn+Rn+Sn+En) 
	An Arc of center (Xi,Yi) and radius (Ri),
S means start angle, E means end angle.

(S、E 0~360) S<E

	Circle Operation
	57
	(M1+X1+Y1+R1)+……+(Mn+Xn+Yn+Rn) 
	Operating with a circle(circle region) of center (Xi,Yi) and radius (Ri), according to specified method Mi; M and R are both single byte, M means operating method, shown below, 

M＝0  Invert circle; M＝1   Draw circle;   M＝2   Invert circle region; M＝3   Draw circle region; M＝4   delete circle; M＝5  delete circle region 

	Ellipse Operation
	58
	(M1+X1+Y1+Rx1+Ry1)+……+ 
(Mn+Xn+Yn+Rxn+Ryn) 
	Operating with a ellipse(ellipse region) of center(Xi,Yi), horizontal radius(Rxi) and vertical radius(Ryi) according to specified method Mi; M, Rx and Ry are all single byte, M means operating method, shown below, 

M＝0  Invert ellipse; M＝1   Draw ellipse;   M＝2   Invert ellipse region; M＝3   Draw ellipse region; M＝4   delete ellipse; M＝5  delete ellipse region

	Delete Rectangle
	69
	( Xs1+Ys1+Xe1+Ye1 ) + …… +
	Draw rectangle with background color, which composed of coordinate (Xs,Ys) and (Xe,Ye). 

	Draw Rectangle
	59
	(Xsn+Ysn+Xen+Yen) 
	Draw rectangle with foreground color, which composed of coordinate (Xs,Ys) and (Xe,Ye).

	Delete Rectangle Region
	5A
	( Xs1+Ys1+Xe1+Ye1 ) + …… +
(Xsn+Ysn+Xen+Yen)
	Draw rectangle region with background color, which composed of coordinate (Xs,Ys) and (Xe,Ye). 

	Fill Rectangle Region
	5B
	
	Draw rectangle region with foreground color, which composed of coordinate (Xs,Ys) and (Xe,Ye).

	Veiling Rectangle Region
	64
	
	Draw rectangle region with foreground color veiling, which composed of coordinate (Xs,Ys) and (Xe,Ye).

	Invert Rectangle Region
	5C
	
	Draw rectangle region, which composed of invert coordinate (Xs,Ys) and (Xe,Ye).

	Clear Screen
	52
	N/A
	Clear screen with background color.

	Rectangle Region Loop Left Shift
	60
	(Xs1+Ys1+Xe1+Ye1+N1) 
+……+ 
(Xsn+Ysn+Xen+Yen+Nn) 
	Rectangle region, which composed of coordinate (Xs,Ys) and (Xe,Ye), loop left shift to N; 

	Rectangle Region Loop Right Shift 
	61
	
	Rectangle region, which composed of coordinate (Xs,Ys) and (Xe,Ye), loop right shift to N; N ranges from 1-32. 

	Rectangle Region Left Shift 
	62
	
	Rectangle region, which composed of coordinate (Xs,Ys) and (Xe,Ye), loop left shift to N; fill in background color to the right.

	Rectangle Region Right Shift 
	63
	
	Rectangle region, which composed of coordinate (Xs,Ys) and (Xe,Ye), loop right shift to N; fill in background color to the left.

	Dynamic Line Drawing 
	74
	(X+Ys+Ye+BColor)+(Y0+Fcolor_0)+……+(Yn+Fcolor_n) 
	1．Draw vertical line from (X,Ys) to (X,Ye) with Bcolor.  
2．Draw dots with Fcolor_i 
Ps:this command doesn’t adopt colors from palette, also make no effect on it. 

	Draw Small Waveform 
	30
	X+Y+D0+D1+……+Dn 
	Waveform displayed by coordinate origin(X,Y); waveform height is Di, single byte.(X,Y)means coordinate origin, X will increase progressively to the right in order after each data displayed. The max range of waveform is 256 pixel.    

	Draw Big Waveform
	31
	X+Y+D0+D1+……+Dn 
	Waveform displayed by coordinate origin(X,Y); waveform height is Di, double bytes.(X,Y)means coordinate origin, X will increase progressively to the right in order after each data displayed. The max range of waveform is the screen height. 

	Rapid Display Image 
	70
	Index +【param】 
	Index is double bytes, means index of images need to be displayed. Param means optional single parameter.there is no need to focus on it for non keying interface design or non touch control interface design. There is no parameter or the parameter is 0 when   keying interface design or touch control interface design, the image index No. on screen will no change when use command 0x70. The parameter is 1 when   keying interface design or touch control interface design, the image index No. on screen will be the index No. within command when using command 0x70. The image start to display at (0,0) on screen after command executed.

	Specific Display Image
	71
	Index+Pic_Xs+Pic_Ys+Pic_Xe+Pic_Ye+ LCD_X+LCD_Y+【param】 
	Certain region of index image displayed at(LCD_X,LCD_Y), and the specific region starts from (Pic_Xs,Pic_Ys),and end with (Pic_Xe,Pic_Ye).  
Index is double byte image index.

Param means optional single parameter.there is no need to focus on it for non keying interface design or non touch control interface design.

There is no parameter or the parameter is 0 when keying interface design or touch control interface design, the image index No. of current touch command is the same with image index No. before command executed when using command 0x71. 

The parameter is 1 when keying interface design or touch control interface design, the image index No. of current touch command will be the image index No. within command when using command 0x71. 

	Loop Display Image
	75
	LCD_X+LCD_Y +Is+Ie+Ti 
	Loop display image starts from Is and end with Ie, with a period of Ti×0.1 second at (LCD_X, LCD_Y). 

Is and Ie are both single byte image index No..  
Loop display disabled when Ti is 0. This command uses to realize dynamic effect.   

	Transparency Display Image
	76
	P1_ Index+P1_Xs+P1_Ys+P1_Xe+P1_Ye+ 
LCD_X+LCD_Y+P2_Index+P2_Xs+P2_Ys+P2_Xe+P2_Ye+Dx+Dy+COLOR 
	All parameter are double bytes.Transparency display overlay one image to the other.  
Application in realizing various pointer and dial.  

Transparency overlay image P2 to P1 and display at (LCD_X, LCD_Y).

Dx,Dy is the relative coordinates, which relative to P1(0,0).
COLOR definition: background color of P2 will be shield automatically.

	Save Current Screen
	E2
	N/A
	Save current screen content to Flash. 
Screen will return to index No. Of flash after save finished.

Return to AA,E2,FF,FF,CC,33,C3 and 3C when lack of space. 
Return to AA, E2, image No.(double bytes),CC,33,C3 and 3C when save finished.

	Temporary Backup Screen Display 
	83
	N/A 
	Save current screen display temporarily.

	Temporary Recovery Screen Display 
	85
	N/A 
	Recover the temporarily saved screen display content.

	Icon Display 
	99
	(x,y,Icon_ID)0+...+(x,y,Icon_ID)n 
	All parameter are double bytes. 

(x,y) is the top left corner coordinate of icon display position.

Icon_ID is the index No. Of icon within configuration file. Referring to icon configuration file for icon detail information. 

	Transparency Icon Display 
	9A
	(x,y,Icon_ID,Bcolor)0+...+(x,y,Icon_ID,Bcolor)n 
	All parameter are double bytes. 
(x,y) is the top left corner coordinate of icon display position. 

Icon_ID is the index No. Of icon within configuration file.

Bcolor definition: color will be shield automatically. 

	Transparency Overlay Icon Display
	9B
	P1_Index+P1_Xs+P1_Ys+P1_Xe

+P1_Ye+ LCD_X+LCD_Y+ Icon_ID+Dx+Dy+BColor 
	All parameter are double bytes. Transparency overlay Icon_ID to P1_Index; P1_Xs+P1_Ys+P1_Xe+P1_Ye specifies the display region of icon P1_Index; LCD_X+LCD_Y specifies the display position of icon P1_Index; Dx+Dy is the Icon_ID, which relative to display position of image P1_Index; BColor means background color of specified icon will be shield automatically. The usage of this command is similar with command 0x76, to define icon position by icon configuration file.  

	Touch Screen and Key-press Operating Instructions 

	Touch Screen Calibration 
	E4
	55+AA+5A+A5 
	Screen starts 5-point touch screen calibration. 

	Upload Touch Coordinate 
	73
	X,Y
	X and Y are both double bytes parameter, the coordinate value of touch point. Touch to upload actual coordinate, release to upload 0xFFFF. 

	Upload Key-press Key Code
	77
	KeyCode 
	KeyCode is single byte parameter, the key code of key is pressed. Press key to upload actual key code, release to upload 0xFF. 

	Upload Key Code 
	78 
	BatchNumber 
	BatchNumber is double bytes parameter, batch processing index No. Of instruction set. 
When touch or key definition receive batch processing instructions, it will execute specified batch processing instructions when the display terminal receives the key-press, and also upload the index No. Of this batch processing instructions. 

	Time Commands

	Time Display 
	65
	X+Y+FCOLOUR+BCOLOUR+Type+Font 
	Time displayed with “Type” and “Font”at (X,Y).
Type and Font are both single byte.

Type: bit7 is displayed transparently (For transparency, sending display stop first, then background image and time when background color changed.)
Type is display mode, as shown below,
0：   close time display 
1：   hour:minute:second 
2：   hour:minute 
3：   year-month-day  hour:minute:second 
4：  year-month-day  hour:minute 
5：  month-day  hour:minute 
Font as shown below, 
0：  12 lattice 
1：  16 lattice 
2：  24 lattice 
3：  32 lattice 


	Set Time 
	66
	Year+month+day+hour+minute+second+week 
	All parameter are single byte, use to setup system time.

	Acquire Time 
	67
	N/A
	Send under serial port: AA 67 CC 33 C3 3C (if screen returns to 12:00:03) 
Screen returns to: AA 67 0C 00 03 CC 33 C3 3C 

	Acquire Time 
	68
	N/A
	Send under serial port: AA 68 CC 33 C3 3C (if return to Tuesday 08-01-01) 
Screen returns to: AA 68 08 01 01 02 CC 33 C3 3C 

	Control Instructions

	Backlight Off
	5E
	N/A 
	　

	Backlight On 
	5F
	N/A
	　

	Backlight Brightness Control 
	4D
	Brightness 
	Brightness: single byte parameter, brightness values percentage, valid value from 0 to 100. 100 is the max.  
Set brightness value as 0 to turn off Brightness for monitor with LED backlight. 

	Buzzer Control
	4E
	BeepOn/Off 
	BeepOn/Off 
0: Off;1: On 

	Direct Memory Write/Read Instructions 

	Directly Write Memory
	72
	ADRH+ADRM+ADRL＋DATA0＋……＋DATAn
	Directly write the data string(DATA0－DATAn) to memory; (ADRH:ADRM:ADRL) is the memory starting address, ranges from 0x00000 to 0x7FFFF, double bytes data and total 1MB memory space for each address. Data string length can’t exceed 248 (n<＝248).

	Directly Write Memory
	33
	X+Y+Number+D0,D1,...Dn 
	Continually write“Number”pixels of color data starts from (X,Y) coordinate. 

X and Y are both double bytes parameter, coordinate value of screen pixels.

Number: double bytes parameter, specified numbers of writing pixels.
D0,D1,…Dn are double bytes parameter, color value of writing pixels.

	Directly Read Memory 
	32
	[X] [Y] [Number] 
 
Display terminal returns following data:

[Len] [D0,D1,...Dn] 
	Continually read“Number”pixels of color data starts from (X,Y) coordinate.  
X and Y are both double bytes parameter, coordinate value of screen pixels.
Number: double bytes parameter, specified numbers of reading pixels.
Len: double bytes parameter, specified numbers of reading actual pixels.
D0,D1,…Dn are double bytes parameter, color value of being read pixels.

	User Data Storage and Read 

	User Data Storage 
	0C
	[AA][0C][5A AA A5 55] 
[Number] [Address] [D0 D1 D2 ……Dn] [CC 33 C3 3C]

After data writing finished, driver board returns to
[AA][0C][5A AA A5 55] 
	Number: double bytes parameter, specified data length. The max data length is 64K bytes.
Address: optional double bytes parameter, specified starting address, ranges from 0000 to FFFF, 64K bytes cell in total. Monitor stores user data from 0000 cell as default when command without starting address. 

	User Data Read
	0D 
	[AA][0D][5A AA A5 55] 
[Number][Address][CC 33 C3 3C]

driver board returns to 
[AA][0D][5A AA A5 55] 
[D0 D1 D2 ……Dn]  [CC 33 C3 3C]

	Number: double bytes parameter, specified data length. The max data length is 64K bytes. 
Address: optional double bytes parameter, specified starting address, ranges from 0000 to FFFF, 64K bytes cell in total.Monitor reads user data from 0000 cell as default when command without starting address. 


5 On-line Testing Command 0x00

Instructions format: [AA][00] [CC 33 C3 3C]

Response message: AA 00 ‘OK_V1.00’ 【Baud_Rate  Param１ Param2】CC 33 C3 3C

Instructions function: To test whether the communication lines are normal or not, to check whether the monitor has finished initialization or not.   

Monitor will send response message if on-line success; Of which part with quotation mark will be different from different versions; Red parts are system parameters, also will be different from different system parameter setting.

Parameter description: N/A

E.g. [AA][00] [CC 33 C3 3C] 

It needs certain time to initialize when monitor powered, monitor will buffer but not execute user instructions until initialization finished. It’s usually 1 second delay for monitor sending once on-line testing instructions, initialization finished when receiving response message, then can receive and execute instructions from external CPU. 

6 System Parameter Instructions Setting
Instructions format: [AA][E0]【55 AA 5A A5  Baud_Rate  Param1  Param2】[CC 33 C3 3C]

Instructions function: System parameter setting.
Parameter description: Baud_Rate, single byte, baud rate setting.

0: 1200,   1: 2400,   2: 4800,  3: 9600,

4: 19200,  5: 38400,  6: 57600,  7: 115200. 

Param1, single byte, parameter1

Bit0: Touch screen auto calibration control bit.

0: Disabled touch screen auto calibration.

1: Enabled touch screen auto calibration. Long press on touch screen for 10 seconds to activate auto calibration.

Bit1: Touch key-press sound control bit.

0: Disabled touch key-press sound

1: Enabled touch key-press sound. Press touch screen buzzer to make sound on, release to off.

Bit2: English language mode control bit.

0: Chinese language

1: English language

Bit3: 90°rotation display control bit.
0: Normal display

1: 90° rotation display
Bit4: Boot information display control bit

0: Disabled.

1: Enabled.    

Bit7-Bit6-Bit5: Test mode select bit; Default as disabled. Use with caution.

000: Disabled  
001: CRC test mode. Add double bytes CRC test before all instruction end code under this mode.
010～111: Reserved. N/A.
Param2, single byte, parameter2

Bit0: Fast boot image control bit.
0: Normal boot mode.
1: Fast boot mode.
Bit1: 180°rotation display control bit.
0: Normal display 
1: 180°rotation display
Bit2: Fast boot progress bar hide control bit.
0: Show progress bar
1: Hide progress bar
Bit4Bit3: Matrix keypad and IO port working mode control bit.

00: 8x8 matrix keypad +2 IO ports.

GPIO[7:0] is row line, GPIO[15:8] is column line, GPIO[17:16] is IO port.
01: 4x4matrix keypad +10 IO ports.

GPIO[3:0]is row line, GPIO[7:4] is column line, GPIO[17:8]is IO port.
1x: 18 IO port.

GPIO[17:0] is IO port.
Bit5: Touch screen coordinate cycle send control bit.    

0: Press touch screen to send coordinate once.    

1: Press touch screen to send coordinate cycle.
Bit6: Disabled to send touch screen coordinate under the touch command.  

0: Send touch screen coordinate enabled.                 

1: Send touch screen coordinate disabled.
Bit7：Reserved. N/A.
E.g. [AA] [E0] [55 AA 5A A5 07 04 00] [CC 33 C3 3C]

Set baud rate to 115200, English language.

System parameter will save permanently to flash with power-off memory function once set. Generally, the parameter can set in advance by upper computer software, but not user MCU.
7 Parametric, Character and Variable Instructions

7.1 Setting Current Color Palette Instructions 0x40

Instructions format: [AA][40]【Fcolor, Bcolor】[CC 33 C3 3C]

Instructions function: Setting foreground color and background color of text display and drawing, etc. 
Parameter description: Fcolor, double bytes parameter, foreground color;

      Bcolor, double bytes parameter, background color;

E.g. [AA] [40] [F800 07E0] [CC 33 C3 3C]; setting foreground color as red, background color as green;
Display as follows,

[image: image1.jpg]| »  Welcome
"Welcomégfl?;





The display color depth of GK-702N is 65536, all color data are 16bit, 2bytes; the color definition adopts 5-6-5 mode, which means Red color for five bit, Green color for six bit, Blue color for five bit. Refers to table 4 (color data assignment) for details about bit definition.
7.2 Setting Character Kerning Instructions 0x41

Instructions format: [AA][41]【DX, DY】[CC 33 C3 3C]

Instructions function: Setting kerning and leading.
Parameter description: DX: single byte parameter, kerning, the unit is pixel, range from 0 to 127, default as 0.

      DY: single byte parameter, leading, the unit is pixel, range from 0 to 127, default as 0.

E.g. [AA] [41] [00 00] [CC 33 C3 3C]: set character’s kerning and leading as 0.
[image: image2.jpg](X.Ys)
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7.3 Acquire Specified Position Color Instructions 0x42、0x43

Instructions format: [AA][42]【X, Y】[CC 33 C3 3C]

  
 [AA][43]【X, Y】[CC 33 C3 3C]

Instructions function: Set color of (X,Y) coordinate as palette background color by command 0x42.

     Set color of (X,Y) coordinate as palette foreground color by command 0x43. 
Parameter description: (X, Y) are both double bytes parameter, specified position coordinate.

E.g. [AA][42]【0064 0064】[CC 33 C3 3C]
7.4 Cursor Setting Command 0x44

Instructions format: [AA][44]【On/Off+X+Y+W+H+Auto】[CC 33 C3 3C] 

Instructions function: set cursor.
Parameter description: On/Off, single byte parameter, 1: On, 0: Off.

X and Y are both double bytes parameter, to define left top corner coordinate on cursor display position.

W and H are both single byte parameter, to define width and height of cursor.  

Auto, single byte parameter, 1: the cursor with the text, 0: the cursor is not with the text.

E.g. [AA][44][01 000A 0014 03 10 01][CC 33 C3 3C];

3x16 cursor displayed at (10, 20) position, and the cursor with the text. 
7.5 Transparency Display Control Command 0x45

Instructions format: [AA][45]【Param】[CC 33 C3 3C]

Instructions function: set transparency display of text and image.
Parameter description: Param, single byte parameter, 8 bits in total, low 2 bit are defined.

Param: bit0, Character and variate transparency control bit;
1: Transparency enabled. Visible for foreground color, but not for background color. 
0: Transparency disabled. Both visible for foreground and background colors. 
Param: bit1, Image transparency control bit;
1: Transparency enabled. Invisible for the same dots of background color and image. 
0: Transparency disabled. Visible for actual color dots of image. 

Param: bit7- bit2, Reserved. N/A.
E.g. [AA][45]【01】[CC 33 C3 3C];

     Text transparency enabled. Visible for foreground color, but not for background color. 
7.6 Waveform / Line Display Mode Instructions 0x46

Instructions format: [AA][46]【Pic Xs Ys Xe Ye Xp Yp】[CC 33 C3 3C]

Instructions function: Using specified image and region as background, starting from (Xp, Yp) on left top corner, display region of width Xe-Xs and height Ye-Ys overlay with waveform line segment. 
Parameter description: Pic, double bytes, index No. of background image, overlay function off when Pic is 0xffff.  

Xs,Ys,Xe,Ye: The region coordinate of waveform display. 

   
Xp,Yp: Left top corner coordinate displayed region on screen, generally, the Xp, Yp is the same with Xs, 

E.g. 
[AA][46][0000 000A 000A 0190 0118 000A 000A][CC 33 C3 3C]

Set image 0 from dot(10, 10) to(400, 280) as waveform display background, starting from (10, 10) coordinate on left top corner, with a rectangle region of width 390 and height 270, then overlay display with line segment, waveform and background image.

To ensure correct overlay of waveform and line, the x and y coordinate of displayed waveform and line should be within a waveform buffer region, which starting from (Xp, Yp) coordinate on left top corner with width Xe-Xs and height Ye-Ys.

Set the foreground color as black(0000) and draw the waveform again to delete the waveform draw previously. Set background color as black to delete line segment if draw by line segment instructions, otherwise set the foreground color as black to delete.

7.7 Standard Display Character String Instructions 0x6E、54、6F、55、6C、6D

Instructions format: 
[AA][CMD]【X+Y+String  】[CC 33 C3 3C]

Instructions function: 
Display character string.

Parameter description: 
0x6E, display 12*12 lattice Chinese character string (ASCII character displayed as half-width 6*12 lattice).

                   0x54, display 16*16 lattice Chinese character string (ASCII character displayed as half-width 8*16 lattice).

 0x6F, display 24*24 lattice Chinese character string (ASCII character displayed as half-width 12*24 lattice).

0x55, display 32*32 lattice Chinese character string (ASCII character displayed as half-width 16*32 lattice).

0x6C, display 48*48 lattice Chinese character string (ASCII character displayed as half-width 24*48 lattice).

0x6D, display 64*64 lattice Chinese character string (ASCII character displayed as half-width 32*64 lattice).
X and Y are both double bytes parameter, define the top left corner coordinate of initial character position. 
String, character string to be displayed, Chinese character adopts internal code encoding, character adopts ASCII code encoding. Display color set by instructions 0x40, display spacing set by instructions 0x41, auto line feed at the end of the line. ASCII code “0x0D” and “0x0A” will process “ENTER” and “Line feed”. 

e.g. [AA][54][000A 0014 57 65 6C 63 6F 6D 65 ][CC 33 C3 3C].

7.8 Rapid Display Character String Instructions 0x98

Instructions format: [AA][98]【X+Y+Mode+Point+Fcolor＋Bcolor＋String】[CC 33 C3 3C]

Instructions function: Display specified character string with specified position, mode and color.

Parameter description: 
X and Y are both double bytes parameter, define the top left corner coordinate of initial character position.  




Mode, single byte parameter, 1: background color display disabled (transparency), 0: background color display enabled. 




Point, single byte parameter, font size. 





0：12 lattice

1：16 lattice

2：24 lattice





3：32 lattice

4：48 lattice

5：64 lattice

Fcolor and Bcolor, are both double bytes parameter, define the foreground color and background color.

String, character string to be displayed, Chinese character adopts internal code encoding, character adopts ASCII code encoding. 

e.g. 

[AA][98][000A 0014 00 04 F800 07E0 CF D4 CA BE 31 32 33 34] [CC 33 C3 3C];

  Character string “display 1234”, displays from coordinate (10, 

20) with red character on green and 48*48 lattice. 
7.9 Integer Variable Display Instructions 0x4A

Instructions format: [AA][4A]【X＋Y＋Bits＋Point＋Int_Value】[CC 33 C3 3C]

Instructions function: Display specified integer variable with specified position and mode. 


Parameter description: 
X and Y are both double bytes parameter, define the top left corner coordinate of initial character position.

Bits, single byte parameter, digits display, ranges from 1-9 bit. 

Point, single byte parameter, font size. 





0: 12 lattice

1: 16 lattice

2: 24 lattice  





3: 32 lattice

4: 48 lattice

5: 64 lattice




Int_Value, 4 bytes parameter, to be displayed integer variable parameter, ranges from -999,999,999 to 999,999,999.

e.g. 

[AA][4A][000A 0014 09 02 00000001][CC 33 C3 3C]

“1”, displays from coordinate (10, 20) with specified color and 24*24 lattice.

7.10 Rapid Integer Variable Display Instructions 0x4C

Instructions format: 
[AA][4C]【X＋Y＋Bits＋Point＋Int_Value＋Mode +Fcolor＋Bcolor】[CC 33 C3 3C]

Instructions function: Display specified integer variable with specified position, mode and color. 


Parameter description: 
X and Y are both double bytes parameter, define the top left corner coordinate of initial character position.

Bits, single byte parameter, digits display, ranges from 1-9 bit.

Point, single byte parameter, font size.





0: 12 lattice

1: 16 lattice

2: 24 lattice





3: 32 lattice

4: 48 lattice

5: 64 lattice

Int_Value, 4 bytes parameter, to be displayed integer variable parameter, ranges from -999,999,999 to 999,999,999.

Mode, single byte parameter, 1: background color disabled (transparency mode), 0: background color enabled.  
Fcolor and Bcolor are both double bytes parameter, define foreground color and background color of character.  

 The difference of the instructions and integer variable instructions 0x4A is that it has more on parameters of mode selection and color definition.

7.11 Float Variable Display Instructions 0x4B

Instructions format: [AA][4B]【X＋Y＋Bits1＋Bits2＋Point＋Float_Value】[CC 33 C3 3C]

Instructions function: Display specified integer variable with specified position and mode. 


Parameter description: 
X and Y are both double bytes parameter, define the top left corner coordinate of initial character position.

Bits1,single byte parameter, digits display, ranges from 1-9 bit.

Bits2,single byte parameter, decimal digits display, ranges from 1-6 bit. 

Point,single byte parameter, font size.  



0: 12 lattice

1: 16 lattice

2: 24 lattice


3: 32 lattice

4: 48 lattice

5: 64 lattice
Float_Value, 4 bytes parameter, to be displayed float variable parameter.

e.g. 

[AA][4B][000A 0014 09 03 02 41458794(12.345600)][CC 33 C3 3C];

“12.3456”, displays from coordinate (10, 20) with specified color, 9 digits, 3 decimal digits and 24*24 lattice. 

7.12 Rapid Float Variable Display Instructions 0x49

Instructions format: [AA][49]【X＋Y＋Bits1＋Bits2＋Point＋Float_Value＋Mode +Fcolor＋Bcolor】[CC 33 C3 3C]
Instructions function: Display specified float variable with specified position, mode and color.


Parameter description: 
X and Y are both double bytes parameter, define the top left corner coordinate of initial character position.

Bits1, single byte parameter, digits display, ranges from 1-9 bit.

Bits2, single byte parameter, decimal digits display, ranges from 1-6 bit.

Point, single byte parameter, font size.



0: 12 lattice

1: 16 lattice

2: 24 lattice


3: 32 lattice

4: 48 lattice

5: 64 lattice
Float_Value, 4 bytes parameter, to be displayed float variable.

Mode, single byte parameter, 1: background color disabled (transparency mode), 0: background color enabled.

Fcolor and Bcolor are both double bytes parameter, define foreground color and background color of character.

The difference of the instructions and integer variable instructions 0x4B is that it has more on parameters of mode selection and color definition.

8 Instructions for drawing class
8.1 Delete designated point sequence  0x50
Instructions format:   [AA][50]【(X0+Y0)+…+(Xn+Yn)】[CC 33 C3 3C] 

Instructions function:  Delete the point sequence specified by(X0+Y0)+(X1+Y1)+……+(Xn+Yn)
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
e.g. 

[AA][50][0000 0000 0003 0003 0006 0006 0009 0009 ][CC 33 C3 3C];
Means points including (0,0)、(3,3)、(6,6)、(9,9)are deleted.
8.2 Draw designated point sequence  0x51
Instructions format: 
[AA][51]【(X0+Y0)+…+(Xn+Yn)】[CC 33 C3 3C] 

Instructions function:  Draw the point sequence specified by(X0+Y0)+(X1+Y1)+……+(Xn+Yn)
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
e.g. 

[AA][50][0000 0000 0003 0003 0006 0006 0009 0009 ][CC 33 C3 3C];

Draw the points in coordinates (0,0)、(3,3)、(6,6)、(9,9).
8.3 Delete designated line segment  0x5D
Instructions format: 
[AA][5D]【(X0+Y0)+…+(Xn+Yn)】[CC 33 C3 3C] 

Instructions function: 
Delete the line segment encircled by (X0+Y0)+(X1+Y1)+……+(Xn+Yn).



This command can be used for deleting polygon.
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
e.g. 

[AA][50][0003 0003 0064 0003 0064 0064 0003 0064 0003 0003 ][CC 33 C3 3C];
Delete the quadrangle encircled by points (3,3)、(100,3)、(100,100)、(3,100).
8.4 Draw designated line segment  0x56

Instructions format: 
[AA][56]【(X0+Y0)+…+(Xn+Yn)】[CC 33 C3 3C] 

Instructions function: 
Use line segment to connect specified points (X0+Y0)+(X1+Y1)+……+(Xn+Yn).



This command can be used for drawing line segment and polygon.
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
e.g. 

[AA][56][0003 0003 0064 0003 0064 0064 0003 0064 0003 0003 ][CC 33 C3 3C];
Connect 4 points (3,3)、(100,3)、(100,100)、(3,100) to get quadrangle.

Note: These four point should be aligned in accordance with the order of the point, otherwise not 

     quadrangle.

8.5 Draw circle  0x57

Instructions format: 
[AA][57]【(M1+X1+Y1+R1)+……+(Mn+Xn+Yn+Rn)】[CC 33 C3 3C]

Instructions function: 
According to the specified pattern for Mi, draw circle with (Xi,Yi) as center and Ri as radius.
Parameter description: 
Both X and Y are double bytes parameter, they are circle center Coordinates.
R1, single byte parameter, radius of circle.
Mi, single byte parameter, define the pattern for drawing circle.
M＝0  Invert color circle;  M＝1  Draw circle;
  M＝2  Invert color circle fields;
M＝3  Draw circle fields;  M＝4  Clear circle;
  M＝5  Clear circle fields.
e.g. 
[AA][57][03][00][80][00][80][40] [CC 33 C3 3C];
Draw circle fields, circle center coordinate is (128,128), circle radius is 64.
    This command use 0x40 command to set palette color.
8.6 Draw ellipse  0x58 

Instructions format: 
[AA][58]【(M1+X1+Y1+Rx1+Ry1)+…+(Mn+Xn+Yn+Rxn+Ryn)】[CC 33 C3 3C]

Instructions function: 
According to the specified pattern for Mi, draw ellipse (ellipse fields) with (Xi,Yi) center, Rxi and Ryi as radius.

Parameter description: 
Both X and Y are double bytes parameter, they are circle center Coordinates.
Rxi, single byte parameter, horizontal radius of ellipse.
Ryi, single byte parameter, vertical radius of ellipse.
Mi, single byte parameter, define the pattern for drawing ellipse.
M＝0  Invert color ellipse;  M＝1  Draw ellipse;  M＝2  Invert color ellipse fields;
M＝3  Draw ellipse fields;  M＝4  Clear ellipse;  M＝5  Clear ellipse fields
    This command use 0x40 command to set palette color.
8.7 Draw rectangle  0x59、0x69、0x5A、0x5B、0x5C、0x64
Instructions format: 
[AA][CMD]【(Xs1+Ys1+Xe1+Ye1)+…+(Xsn+Ysn+Xen+Yen)】[CC 33 C3 3C]

Instructions function: 
CMD=0x69, use the background color to draw the rectangular frame consisted of the 






coordinates (Xs,Ys) and (Xe,Ye);
CMD=0x59, use the foreground color to draw the rectangular frame consisted of the  
coordinates (Xs,Ys) and (Xe,Ye);
CMD=0x5A, use the background color to draw the rectangular region consisted of the          
coordinates (Xs,Ys) and (Xe,Ye);
    CMD=0x5B, use the foreground color to draw the rectangular region consisted of the 


coordinates (Xs,Ys) and (Xe,Ye);
CMD=0x5C, use invert Color to draw the rectangular region consisted of the coordinates  
(Xs,Ys) and (Xe,Ye);
CMD=0x64, use foreground to veil the rectangular region consisted of the coordinates (Xs,Ys)   
and (Xe,Ye).
Parameter description: Both X and Y are double bytes parameter, they are Point Coordinates.
Veiled operation for rectangular region can be used to realize the subtitle display effect.
8.8 Fill convex polygon region  0x6A

Instructions format: 
[AA][6A]【X+Y+Color】[CC 33 C3 3C] 

Instructions function: 
Fill the region, which is with the same color around the designated point.
Parameter description: 
Both X and Y are double bytes parameter, they are the coordinates of the designated point.
Color, double bytes parameter, define the color for the region which is going to be filled.
e.g. 

[AA][6A][000A 00F0 F800][CC 33 C3 3C]
8.9 Clear full screen  0x52

Instructions format: [AA][52] [CC 33 C3 3C]

Instructions function: Use command 0x40 to set the background color, fill the full screen(clear screen).
Parameter description: None
8.10 Move/shift the rectangle  0x60、0x61、0x62、0x63

Instructions format: 
[AA][CMD]【(Xs1+Ys1+Xe1+Ye1+N1)+…+(Xsn+Ysn+Xen+Yen+Nn)】[CC 33 C3 3C]
Instructions function: 

CMD=0x60, Circularly left move N for the rectangular region consisted of the coordinates (Xs,Ys) and (Xe,Ye), the Range of N is 1～32;
CMD=0x61, Circularly right move N for the rectangular region consisted of the coordinates (Xs,Ys) and (Xe,Ye), the Range of N is 1～32;
CMD=0x62, Circularly left move N for the rectangular region consisted of the coordinates (Xs,Ys) and (Xe,Ye), filling the right region with the background color;
CMD=0x63, Circularly right moveN for the rectangular region consisted of the coordinates (Xs,Ys) and (Xe,Ye), filling the left region with the background color.
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
N, single byte parameter, define the number of shifting bits.
Movement operation for rectangular region can be used to realize the animation display effect.
8.11 Draw dynamic line  0x74

Instructions format: 
[AA][74]【(X+Ys+Ye+BColor)+(Y0+FColor_0)+……+(Yn+FColor_n)】[CC 33 C3 3C]

Instructions function: 
Draw vertical lines by using BColor color, from (X,Ys) to (X,Ye);
Draw point by using Color_i color on coordinates (X,Yi)
.
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates;
Color, double bytes parameter, define the color for drawing the lines and points.
This command does not use the 0x40 command to set palette color, and it won’t affect the palette color.

This command is mainly used for the user to fast display multiple variational / dynamic curves in a window conveniently, to realize the curve similar to ECG curve. The curve is displayed from left to right, and back to the left after it comes to the end of the right, with erasing while displaying new curve.

The monitor processes the instructions/commands according to the below / following steps in order: 

Step 1: Use BColor color to draw (or erase) the vertical line from (X, Ys) to (X, Ye), clearing / emptying the original display content;
[image: image3.jpg](X.Y0 Color0)

(XY1,Color1)





Step 2: Use FColor color to draw point on coordinates (X,Yi).
[image: image4.png]4,200) (9.200)
(5,175)
(7,150)

(0,100)

(10,240)
(0,0)




8.12 Draw small waveform  0x30

Instructions format: 
[AA][30]【X+Y+D0+D1+……+Dn】[CC 33 C3 3C]

Instructions function: 
Use the coordinates (X,Y ) as the origin to display the waveform; Di is the height of the 





waveform, with 1 byte to show (X, Y) is coordinate origin, X will increase the waveform to 




the right in turn after showing a data each time. The amplitude peak for the waveform is 256 




pixels.
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
Dn, single byte parameter, waveform height.
e.g. 

[AA][30][000A 00F0 64 C8 19 32 C8 AF 4B 96 19 C8][CC 33 C3 3C]
[image: image5.png]44000 (9,400
(6,350)

(10,400)) (5,100)
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This command means that using (10,240) as origin to draw waveform, The amplitude peak for waveform is 100, 200, 25, 50, 200, 175, 75, 150, 25, 200 respectively. Shown as left picture, the X coordinate use pixel as unit, automatically gain +1 in order. So the actual display waveform has no polygonal lines.
This command uses 0x40 command to set the palette color.

8.13 Draw big waveform  0x31

Instructions format: 
[AA][31]【X+Y+D0+D1+……+Dn】[CC 33 C3 3C]

Instructions function: 
Use the coordinates (X,Y ) as the origin to display the waveform; Di is the height of the 





waveform, with 2 bytes to show (X, Y) is coordinate origin, X will increase the waveform to 




the right in turn after showing a data each time. The amplitude peak for the waveform is the 




height of the monitor screen.
Parameter description: 
Both X and Y are double bytes parameter, they are Point Coordinates.
Dn, single byte parameter, waveform height.
e.g. 

[AA][31][000A 00F0 0000 0190 00FA 0000 0190 0064 015E 0064 0032 0190][CC 33 C3 3C]
This command means that using (10,240) as origin to draw waveform, The amplitude peak for waveform is 100, 200, 25, 50, 200, 175, 75, 150, 25, 200 respectively. Shown as left picture, the X coordinate use pixel as unit, automatically gain +1 in order. So the actual display waveform has no polygonal lines. In order to display complete waveform, the resolution for the monitor must be above 800*400.

The difference between this command and command 0x30 including that 0x31 is able to draw waveform with bigger amplitude, its waveform amplitude uses double byte, the biggest amplitude of the actual display waveform is up to the height of the monitor screen.
9 Instructions for pictures and ICONS class
9.1 Rapid display pictures command  0x70

Instructions format: 
[AA][70]【Index】【param】[CC 33 C3 3C]
Instructions function: 
Display the picture with Index as Index No from point (0, 0) of the screen.
Parameter description: 
Index is double byte Index No for picture;
Param is an optional parameter. As for non-keyed control or non-touch screen control interface design, you do not need to concern this parameter (Without this parameter or this parameter is 0). As for the keyed control or touch screen control interface, the picture Index No of the touch command for current interface is the same as the one before calling 0x70 command. When this parameter is 1 under keyed control or touch screen control interface, the picture Index No of the touch command for current interface will be “Index” Index No after calling 0x70 command.
e.g. 

[AA][70]【00 00】[CC 33 C3 3C]; display number 0 picture;
[AA][70]【01 FF】[CC 33 C3 3C]; display number 256 picture;
Beside, via the combination with 0x42 (transparency display control instructions), you can realize the transparent display for the picture, that is to say, only display foreground color, but not display background color.
9.2 Specific Display Image 0x71

Instructions format: [AA] [71] 【Index+Pic_Xs+Pic_Ys+Pic_Xe+Pic_Ye+LCD_X+LCD_Y】【param】 [CC 33 C3 3C]
Instructions function: Instructions function: Image with index No.: Index, cutting it from rectangular area coordinate (Pic_Xs, Pic_Ys) to (Pic_Xe, Pic_Ye) and display from coordinate (LCD_X, LCD_Y).
Parameter description:  Index is double-byte image index number;
Pic_Xs and Pic_Ys are double-byte variable, the upper left corner coordinate of the picture clipping region;

Pic_Xe and Pic_Ye are double-byte variable, the upper right corner coordinate of the picture clipping region;
LCD_X and LCD_Y are double-byte variable, the upper left corner coordinate of the current display position;

Param means optional single parameter.There is no need to focus on it for non keying interface design or non touch control interface design. There is no parameter or the parameter is 0 when keying interface design or touch control interface design, the image index No. on screen will no change when use command 0x71. The parameter is 1 when keying interface design or touch control interface design, the image index No. on screen will be the index No. within command when using command 0x71. 
E.g.:[AA][71][0000 000A 000A 0064 0064 0032 0032][CC 33 C3 3C];
Cutting down the picture coordinate (10, 10) to coordinate (100,100) ,and displays from coordinate(50,50).

In addition, through transparency display control instruction 0x42, to realize transparency display of image, that is display foreground color, but not background color.
9.3 Transparency Overlay Icon Display 0x76

Instructions format:[AA][76]【P1_ Index + P1_Xs + P1_Ys + P1_Xe + P1_Ye + LCD_X + LCD_Y + P2_ Index+P2_Xs+P2_Ys+P2_Xe+P2_Ye+Dx+Dy+COLOR】[CC 33 C3 3C]
Instructions function:
This instruction is mainly used for a variety of analog dial design.Transparent overlay the picture P2 to P1 and then display (LCD_X, LCD_Y) position.

Parameter description:
P1_Index,P2_Index double-byte image index number;
P1_Xs and P1_Ys both are double-byte variable, the upper left corner coordinate of the picture 1 clipping region;

P1_Xe andP1_Ye both are double-byte variable, the upper right corner coordinate of the picture 1 clipping region;

P2_Xs and P2_Ys both are double-byte variable, the upper left corner coordinate of the picture 2 clipping region;

P2_Xe andP2_Ye both are double-byte variable, he upper right corner coordinate of the picture 2 clipping region;

LCD_X and LCD_ Y both are double-byte variable, the picture 1 displayed in the current screen of the upper left corner coordinate.

Coordinate (Dx,Dy) of P2 is relative to(LCD_X,LCD_Y);

COLOR define P2 background color, will automatically masked.
9.4 Loop display pictures (animated) 0x75.

Instructions format:
[AA][75]【LCD_X+LCD_Y + Is+Ie+Ti】[CC 33 C3 3C] 

Instructions function:
This command is used to achieve animation effect. 
In(LCD_X,LCD_Y)position by periodic Ti_0.1 seconds, cycle display pictures from index Is to the end of index Ie.
Parameter description:
LCD_X and LCD_Y both are double bytes parameter, the picture displayed in the current screen of the upper left corner coordinate.

Is and Ie are single byte image index number;

Ti, Time interval, the unit is 0.1 second. When Ti is 0, stop cycles play. 
E.g.:[AA][75][000A 000A 00 0A 05][CC 33 C3 3C]
0 to 10 images, with 0.5 second intervals, cycle display from coordinate(10,10).
9.5 Icon Display 0x99

Instructions format:[AA][99]【(x,y,Icon_ID)0+...+(x,y,Icon_ID)n】[CC 33 C3 3C]
Instructions function:Icon_IDn  will display from the screen coordinate (x0,y0), Icon_IDn will display from the screen(xn,yn).

Parameter description: Icon_ID is icon configuration file index number, double bytes variable; please difference between the index number of picture.

(x,y ) is the top left corner coordinate of the current screen display position, double bytes variable. 

E.g.:[AA][99][000A 000A 0000][CC 33 C3 3C];
The picture 0 will display from coordinate(10,10).

Use this instruction, need to difference between picture and icon at first. The picture downloaded to monitor via upper software, picture index number is in accordance with the order automatically downloaded numbered starting from zero. The icon is a designated area defined by the profile icon from the picture.
Icon display instruction 0x99 is similar to instruction 0x71, which displays the designed area of picture on screen. 

But, Icon display instruction 0x99 may be convenience, there are three kinds of distinctive features:

1．The user don’t need to carry out a second time to look-up table in the program, to determine the clipping region; This is convenient for making analog dial.

2．For special character, can be made way to invoke an icon;

3．Some interface elements of Windows can be used in their own interface design .Such as: cursor、mouse pointer and so on .
9.6 Transparency Icon Display 0x9A
Instructions format:
[AA][9A]【(x,y,Icon_ID,Bcolor)0+...+(x,y,Icon_ID,Bcolor)n】[CC 33 C3 3C]

Instructions function:
 Icon_ID will display from the screen coordinate (x0,y0), Icon_IDn  will display from the screen(xn,yn).The icon of the same as Bcolor will not be displayed.

Parameter description:
Icon_ID is icon configuration file index number, double bytes variable; please difference between the index number of picture.

(x,y ) is the top left corner coordinate of the current screen display position, double bytes variable. 

Bcolor, define transparent color of icon.
9.7 Transparency Overlay Icon Display 0x9B
Instructions format:
[AA][9B]【(P1_ Index + P1_Xs + P1_Ys + P1_Xe + P1_Ye + LCD_X + LCD_Y )+

    (Icon_ID+Dx+Dy+BColor)】 [CC 33 C3 3C] 
Instructions function: This instruction is mainly used for a variety of analog dial design.

Transparency overlay Icon_ID to P1 and then display the (LCD_X, LCD_Y) position.

The usage of this command is similar with command 0x76, by icon configuration file, which can effectively simplify the user program. 
Parameter description:
Icon_ID is the index No. Of icon within configuration file, double byte variables; please pay attention to the difference between the image index number.

P1_Index is double byte image index;
P1_Xs and P1_Ys both are double-byte variable, the upper left corner coordinate of the picture 1 clipping region;

P1_Xe and P1_Ye both are double-byte variable, the upper right corner coordinate of the picture 1 clipping region;

LCD_X and LCD_Y both are double-byte variable, the upper left corner coordinate of the picture 1 clipping region;

(Dx,Dy) of Icon_ID is relative to(LCD_X, LCD_Y);

Bcolor definition the background color of the Icon_ID, it will be shield automatically.
9.8 Save Current Screen 0xE2

Instructions format:
[AA][E2] [CC 33 C3 3C]

Instructions function: In the form of picture, to save current screen content to Flash, and automatically cover the last picture from display terminal.
Saved picture will save permanently to the monitor, power cut is not lost.
The monitor will send out the assigned picture index after saving finished.

Instructions format:
AA, E2, image No. (double bytes),CC,33,C3,3C

Parameter description:
none.

E.g.: [AA] [E2] [CC 33 C3 3C];
The current screen display with pictures stored in the FLASH.

9.9 Temporary Backup Screen Display 0x83

Instructions format:
[AA][83] [CC 33 C3 3C]
Instructions function: Saving current screen display content temporarily, if cut off the power, the content will lost at once.
E.g.:

[AA] [83] [CC 33 C3 3C];
        Saving current screen display content temporarily.

9.10 Temporary Recovery Screen Display 0x85

Instructions format:
[AA][85] [CC 33 C3 3C]

Instructions function: Recovery the designed area where the instruction 0x83 saved in the display content.

Parameter description: none

E.g.:

[AA][85] [CC 33 C3 3C];
Restore the screen display content of the instruction 0x83. 

9.11  Icon configuration file
Icon configuration file is a plain text file, one line define an icon, which can define 13107 at most. Each icon includes 5 parameters, between them separated by a comma and the end-of-line with a semicolon. The parameter format is shown as follow:

Pic_ID, Xs , Ys , Xe , Ye;
All parameters are double bytes of hex.

	Name
	Byte length
	Explanation

	Pic_ID
	2
	 Index number of picture which the custom icon on 

	Xs, Ys
	2+2
	The upper left coordinate of  custom icon

	Xe, Ye
	2+2
	The lower right coordinate of  custom icon


Example of icon configuration files:

0x0004, 0x0000, 0x0000, 0x00a0, 0x0050;

0x0004, 0x00a0, 0x0000, 0x0140, 0x0050;

0x0004, 0x0140, 0x0000, 0x01e0, 0x0050;

0x0004, 0x01e0, 0x0000, 0x027F, 0x0050;

0x0004, 0x0000, 0x0050, 0x00a0, 0x00a0;

0x0004, 0x0140, 0x0050, 0x01E0, 0x00a0; 

    The icon configuration files above have defined 6 icons on the picture 4.

The touch configuration files can be written in Ultra Edit, all kinds of Program or text input tools. Do not need to any format conversion, you can download directly. The text input supports hexadecimal and decimal formats and text notes are allowed after the semicolon.

Notice: Written icon configuration files should be pre-downloaded to display. Download method: upper computer software> special command > icon configuration file
If you want to delete the icon configuration file that has been downloaded on monitor, just download another blank 10 Touch Screen Operating
10.1 Touch Calibration 0xE4

Instructions format: [AA] [E4] [CC 33 C3 3C]

Instructions function: Carry out 5-point touch screen calibration. 
Parameter description: none

10.2 Upload Coordinate 0x73

Instructions format:
[AA][73]【X,Y】[CC 33 C3 3C]
Instructions function:
When press on the touch screen, the monitor automatically send out the coordinate of the touch point via serial port.

When releasing the touch screen, the monitor automatically send out the coordinate 0xFFFF via serial port.

Parameter description:
X and Y are double bytes parameter, touched point of coordinate values.

              When downloaded touch configuration files, the monitor would judge weather the touch point coordinate within the effective key areas of touch configuration areas or not after received touch command. If it is not, then monitor will send the touch point coordinate out by 0x73 commands.
    If it is, instead of 0x73 commands, monitor will switch actions according to custom execution interface of touch configuration files first, and then get a set of commands and execute them automatically according to Batch Number of configuration files, and finally send the executed Batch Number out by 0x78 commands.
10.3 Touch Screen Basic Operating

10.3.1
Touch Screen Calibration
Usually the products have been calibrated at the factory. Users can calibrate the touch screen by yourself. There are two ways to calibrate the touch screen.

One way is achieved by 0xE4 instruction another way is enabled by self-calibration manner.

1．
Use 0xE4 instruction to calibrate touch screen 

Use 0xE4 instruction to calibrate touch screen, need to send the calibration command 0xE4 to monitor by computer or SCM . 
0xE4  Instruction format is as follows:
[AA][E4][55 AA 5A A5][CC 33 C3 3C]

Using computer to calibrate touch screen need to following this procedure:
(1)． GK-702N intelligent display connects to computer and at the same time charging.

(2)．Open GK-702N intelligent display PC software.

(3)．Click【Touch screen calibration】button.

Then GK-702N Intelligent Display will clear screen to white, at the same time a black “＋” cursor appears at the upper left corner, user need to click screen where the “＋” position and accordance with the position where the"“＋”, click 5 times.GK-702N Series Intelligent Display adopt five-point arithmetic, compared with traditional two-point calibration (upper left and lower right corner), the read position of the touch pen will be more accurate.

(4)．Click the touch screen, use GK-702N Intelligent Display of PC software to check in the coordinate whether accurate or not.
2．Use self-calibration to calibrate touch screen


System Parameter Instructions Setting 0xE0.Param1.Bit0 is touch screen auto calibration control bit. If the position is 1, enabled touch screen auto calibration; the position is 0, disabled touch screen auto calibration.


System Parameter Instructions Set 0xE0 instruction format is as follows:


[AA][E0][55 AA 5A A5]【Baud_Rate】【Param1】【Param2】[CC 33 C3 3C]

After touch screen auto calibration, the touch screen calibration will send calibration instruction without external CPU. Long press on touch screen for 10 seconds to activate auto calibration, it’s similar with touch screen calibration 0x76.

10.3.2
Upload Touch Coordinate
When touch screen calibration finished, pressing on the touch screen, GK-702N intelligence display automatically send the coordinate values of current touch point, upload touch screen coordinate instruction 0x73 format as following below: 


AA 73【Xh Xl Yh Yl】CC 33 C3 3C

coordinate(XhXl,YhYl)response to the monitor resolution. Fox example,GK-702N monitor resolution is 800*480,the coordinate(XhXl,YhYl)of upload ranges from(0,0)to(639,479).


 Once CPU received date【Xh Xl Yh Yl】can calculate the touch point coordinates:


X=(Xh<<8) | Xl;      Y=(Yh<<8) | Yl.
When raising the touch screen, GK-702N intelligence display will send this date:


[AA] [73] 【FF FF FF FF】 [CC] [33] [C3] [3C]
10.4 Touch Interface and Touch configuration profiles

 To reduce the difficulty and workload of users’ touch key design, GK-702N sets up a special function of touch configuration files. Users can organize every key press into a list according to specified format and pre-download it into display, so that to realize automatic conversion of touch interface and to achieve users’ “no interference”. 

The development process is as follows:

    Step one: Design a user’s interface picture firstly which should be the same as display resolution’s and download it into display. For example, the screen resolution of GK-702N is 800*480, then the pixel of interface picture should be 800*480.

Step two: Generation of touch configuration files:

    Touch configuration file is a plain text, one line handling a key, each key includes 8 parameters, parameter format is shown as follow:





Pic_Now , Xs , Ys , Xe , Ye , Pic_Next , Icon_ID , Touch_Code ;

All parameters are hexadecimal double-bytes. Parameters separated by commas and end-of-line with a semicolon.
	Name
	Length(Bytes)
	Explanation

	 Pic_Now
	2
	Index numbers of picture displayed on current screen. 

If the high byte of Pic_Now is 0xFF,it means the end of touch profiles.

	Xs,Ys
	2+2
	Upper-left coordinate of custom touch key areas

	Xe,Ye
	2+2
	Lower-right coordinate of custom touch key areas

	Pic_Next
	2
	Index number that will show the next interface after clicking effective touch key areas. The index number of picture that current screen displays will change accordingly.

If the high byte of Pic_Next is 0xFF, which means you do not want to switch interface. The index number of current picture displayed on screen does not change.

	Icon_ID
	2
	Index number of touch animated picture (icon)

If Icon_ID is 0xFFFF,it means no touch animated images.

If Icon_ID is 0x0000-0x0FFF,then the lower 000-FFF means the icon number of touch animation

This parameter is used to change the color of valid keyboard area.Suggestion use 0xE000-0xEFFF, which the touch keyboard animation is from the number of picture and can be avoid write the icon configuration file.

	Touch_Code
	2
	The sequence number of batch process instruction, which reads a set of instruction from the configuration files of batch process instruction and executes it automatically according to the display terminal of this sequence number.

If the high byte of Touch_Code is 0xFF, which means this key does not execute batch process instruction.

If the high byte of Touch_Code is0xF0-0xF3, which means this key does execute batch process instruction.

And then, the 12th of Touch_Cod will be sequence number of batch process instruction. Meanwhile, display terminal will send this sequence number to user MCU in the form of 0x78 instructions, user MCU can recognize the key you pressing currently according to this sequence number.

The details about configuration files of batch process instruction, please reference text below.


The touch profile support 8192 touch instruction. each instruction has 16 bytes.

The third step: please download the touch profile that has written completed to display.


Use upper software>special command>touch action file, please download the touch file that has written completed to monitor.


The forth step: Whether the test interface switching get the design requirements, otherwise repeat the above steps. 

The touch configuration files can be written in UltraEdit, all kinds of Program or text input tools. Do not need to any format conversion, you can download directly. The text input supports hexadecimal and decimal formats and text notes are allowed after the semicolon.

Notice: Written icon configuration files should be pre-downloaded to display. Download method: upper computer software> special command > icon configuration file

The method of download: enter upper computer software, then choose special command and finally click download key code table.

11 Key-press Operating 
11.1 Upload code value
Instructions format:
[AA][77]【K_Code】[CC 33 C3 3C]
Instructions function: When press on the button, the monitor automatically send out button of code value via the serial port.

11.2 Download key code table 

       As for matrix keyboard 8x8, 8 rows and 8 columns constitute 64 intersections, each intersection constitutes 64 keys and each key has a unique code. As shown in figure 6-1-2, there are the keys from 0 to 63 respectively. 

For matrix keyboard 4x4, 4 rows and 4 columns constitute 16 intersections, each intersection constitutes 16 keys and each key has a unique code. As shown in figure 6-1-3, there are the keys from 0 to 15 respectively. 

The file format of key code table is plain text and consists of multiple consecutive numbers (key codes), between numbers separated by a comma, the last number with a semicolon.

Key code table of matrix keyboard 8x8 has 64 numbers and matrix keyboard 4x4 has 16.

1,2,3,4,33,34,35,36;

5,6,7,8,37,38,39,40;

9,10,11,12,41,42,43,44;

13,14,15,16,45,46,47,48;

17,18,19,20,49,50,51,52;

21,22,23,24,53,54,55,56;

The key code table of matrix keyboard 4x4 are defaulted by system is shown as follow.

11.3 
Download key configuration table 

    Similar to touch interfaces control, the control of keying interfaces is achieved by key configuration files, which are made up of 5957 key control orders with 22 bytes each. The definition of key configuration files is shown in Table 9.

Table 7-2-1 Definition of key configuration files

	Name
	Length(Bytes)
	Explanations



	Pic_Now
	2
	Index numbers of picture displayed on current screen. 

If the high byte of Pic_Now is 0xFF, which means key configuration files finished.

 

	KeyCode
	2
	KeyCode single byte, key code, defined in key code Table 

	Pic_Next
	2
	Upon pressing this key, the interface will switch to the picture index number of next interface

If the high byte of Pic_Next is not 0xFE and 0xFF, then Pic_Next will become the index number of picture that you want to switch. The index number of current picture displayed on screen will change accordingly.

If the high byte of Pic_Next is 0xFF, which means you do not want to switch interface. The index number of current picture displayed on screen does not change.



	Pic_key,Xs,Ys,Xe,Ye,X,Y
	14
	The index number of key animation pictures (icon configuration files) .
If the Pic_key is 0xFFFF, which means there are no key animation pictures.

This parameter is mainly for changing the colors displayed by effective key areas. We suggest using 0xE000-0xEFFF.

In other words, animations of key directly come from the image number, which can avoid writing icon configuration files.

X, Y appoints the position that picture or icon displayed on the screen.

Parameter Xs, Ys, Xe and Ye are reserved and unused.



	BatchNumber
	2
	 The sequence number of batch process instruction, which reads a set of instruction from the configuration files of batch process instruction and executes it automatically according to the display terminal of this sequence number.

If the high word of BatchNumber is 0xFF, which means this key does not execute batch process instruction.

If the high byte of BatchNumber is 0xF0-0xF3, which means it needs to execute the instructions in the configuration files of batch process instruction, then, the 12th of BatchNumber will be sequence number of batch process instruction. Meanwhile, display terminal will send this sequence number to user MCU in the form of 0x78 instructions, user MCU can recognize the key you pressing currently according to this sequence number.

The details about configuration files of batch process instruction, please reference text below.




12 IO port expansion method and operating instructions

12.1 Set IO port direction command 0x34

Instructions format:
[AA][34]【DIR[17:16], DIR [15:8], DIR [7:0]】[CC 33 C3 3C]

Instructions function:
 Setting IO port direction.
Parameter description:
three bytes parameter, 18 valid bits, respectively corresponding 18 IO ports direction setting;
        0 input、1 output;

 Occupied by keyboard pin set direction invalid.
12.2 Write IO port instruction 0x35.

Instructions format:
[AA][35]【GPIO[17:16], GPIO [15:8], GPIO [7:0]】[CC 33 C3 3C]

Instructions function:
The value of instructions corresponding IO port output.
Parameter description:
three bytes parameter,18 valid bits, respectively corresponding 18 IO ports;
        Occupied by keyboard or defined as the input pin value written is invalid.
12.3 Read IO port instruction 0x36
Instructions format:
[AA][36] [CC 33 C3 3C]

Response message:
[AA][36]【GPIO[17:16], GPIO [15:8], GPIO [7:0]】[CC 33 C3 3C]
Instructions function: The value of instructions corresponding IO port output.
Parameter description:
three bytes parameter,18 valid bits,respectively  corresponding 18 IO ports;
Occupied by keyboard or defined as the input pin value read is invalid.
13 Batch command profile
13.1 Batch command profile
    Batch command configuration file define the valid touch key or keyboard,when press on it,the monitor goes on interface switching and need to execute other instructions.


Batch command configuration file is plain text file format only,one line contain one instruction(constituted by one or more instructions),each  instruction has 127 bytes at most.One line has 128 bytes at most,the first byte is the group instruction length(maximum127 bytes),the bytes separated by comma,end of the line with semicolon.The instruction format completely accordance with the format instruction set,dost not contain the command head and end code. 


Batch command configuration file is made up of 1024 group instructions , which is up to 1024 lines,each line corresponding to a number Batch Number,it means Batch Number is a batch command configuration file line number. Batch Number value of 0-1023.
	Length(Bytes)
	Definition
	Description

	1
	instruction
	Single byte variable, to define this group instruction length.

Length is equal to 0x00, it means this group instruction is made up of many instructions. 

Length is no equal to 0x00, it means this group has one instruction only, Length, no contain command head and end code.

	<128
	Batch command 

End,Batch Number,Tx Delay
	Length is no equal to 0x00, the instruction content starting from the second byte. This instruction is no contain command head and end code.

Length is equal to 0x00,from the beginning of the second从第2字节开始为批处理指令索引,每条指令索引由4字节构成,最多31条指令.
End: single byte variable,0x00 it means Batch index ends;

Batch Number: double bytes variable, contain Batch instruction group NO, 0-1023, does not support batch nesting.

Tx_Delay: single byte variable,the sending interval of each commands, the unit is 0.1 second.

	
	
	


 E.g. :Batch command profile
0x0B,0x65,0x01,0xc2,0x1,0xcc,0x07,0xff,0,0,0x00,3;//many instructions, contain the fifth and the second instruction.

0x0B,0x65,0x01,0xc2,0x1,0xcc,0x07,0xff,0,0,0x00,3;
0x00,0x01,0x00,0x05,0x00,0x01,0x00,0x02,0x04,0x00;//the last byte 0x00 to define this group instruction end.


Batch processing instruction configuration file can be written in UltraEdit, all kinds of Program or text input tools. Do not need to any format conversion, you can download directly. The text input supports hexadecimal and decimal formats and text notes are allowed after the semicolon.

 Written Batch processing instruction configuration file should be pre-downloaded to display via upper software. Download method: upper computer software> special command > icon configuration file.
13.2 Upload instructions which batch instruction set number 0x78

Instructions format:[AA][78]【BatchNumber】[CC 33 C3 3C] 

Instructions function: when the key that defined in touch configuration files or key configuration files is pressed and effectively executed batch commands from above configuration files, news of batch finished will be sent out by the display.
Parameter description: BatchNumber, double bytes parameter,has executed the completed No. Batch instruction set.

14 Time Commands
14.1Time Display  0x65

Instructions format: [AA][65]【X+Y+ Fcolor+Bcolor+Type+Font】[CC 33 C3 3C]
Instructions function: Time displayed with “Type” and “Font”at (X,Y).
Parameter description:


Fcolor, double byte, Foreground color.
Bcolor, double byte, Background color.
Type, single byte, Display Format..




Type7: clock displayed transparently;






1-transparency enabled,0-transparency disabled;
            After the transparent clock function, the background image changes, you must perform the following order: close time display, update the background image, re-send command displays the time 0x65.





Type[6:3]:No used;




Type[2:0]:Define the display format

000: close time display
001: hour: minute: second
010: hour: minute
011: year-month-day hour: minute
101: month-day hour: minute 

           Font, single byte, Font size

                        .0：  12  lattice;
1：  16  lattice;
2：  24  lattice;
3：  32  lattice.
14.2 Set time 0x66
Instructions format:[AA][66]【year+month+day+hour+minute+second+week】[CC 33 C3 3C]

Instructions function: setting time.
Parameter description: All parameter are single byte.
E.g.: [AA][66][0E 07 0C 16 04 30 06][CC 33 C3 3C];
Setting time 14year 7 month 12 day 22 hour 4 minute 48 second Saturday

14.3 Acquire Time 0x67

Instructions format:[AA][67] [CC 33 C3 3C]

Response message:[AA][67]【hour+minute+second】[CC 33 C3 3C]

Instructions function: Read within the display clock time.

Parameter description: All parameters are single byte.

14.4 Acquire Date 0x68

Instructions format:[AA][68] [CC 33 C3 3C]

Response message:[AA][68]【year+mouth+day+week】[CC 33 C3 3C]
Instructions function: Read within the display clock date.

Parameter description: All parameters are single byte.

15Control Instructions
15.1 Backlight Off 0x5E

Instructions format:[AA][5E] [CC 33 C3 3C]

Instructions function: Backlight off.
Parameter description: none.
Set brightness value as 0 to turn off Brightness for monitor with LED backlight.
15.2 Backlight Open 0x5F

Instructions format: [AA] [5F] [CC 33 C3 3C]

Instructions function: Backlight open.
Parameter description: none.
Set brightness value as non-0 to turn on Brightness for monitor with LED backlight. 

15.3 Backlight Brightness Control 0x4D 

Instructions format: [AA][4D]【Brightness】[CC 33 C3 3C] 

Instructions function: Adjust the backlight brightness, 0% to 100%.
Parameter description: Brightness,single parameter, brightness values percentage, valid value from 0 to 100. 100 is the max.
Set brightness value as 0 to turn off Brightness for monitor with LED. 

15.4 Buzzer Control 0x4E

Instructions format: [AA][4E]【On/Off】[CC 33 C3 3C]

Instructions function: Buzzer switch control.
Parameter description: On/Off,single parameter, Beep On/Off  0: Off; 1: On.

16 Directly write memory, read instructions 0x72, 0x33, 0x32

16.1 Directly write memory instruction 0x72

Instructions format: [AA][72]【ADRH+ADRM+ADRL＋DATA0＋……＋DATAn】[CC 33 C3 3C]

Instructions function: Directly write the data string(DATA0－DATAn) to memory and at the same time play on the display.
Parameter description:(ADRH:ADRM:ADRL) single parameter, is the memory starting address, ranges from 0x00000 to 0x7FFFF, double bytes data and total 1MB memory space for each address. Data string length can’t exceed 248 (n<＝248);
DATAn is double-byte, color date.
E.g.: [AA][72] [01] [90] [A0] [FC] [00] [CC] [33] [C3] [3C]

At 800*480 resolution, (80, 80) position display a red dot.

Instruction can save the picture to display, first by 0x72 instruction writes picture data memory, re-use on-screen instructions to save the current 0xE2 save the picture to display in. 

16.2 Directly write memory instruction 0x33
Instructions format: [AA][33] X+Y+Number D0+D1+...+Dn [CC 33 C3 3C]

Instructions function: Directly write the data string D0, D1,..., Dn to the specify location of the screen.

Parameter description: X and Y are both double bytes parameter, define the start position of the pixel coordinates.

Number is double-byte parameter,
define writing the number of pixels, continuously written 1K pixel at most.

D0, D,..., Dn are double-byte parameter,specify writing the color date of pixel.

E.g.:[AA][33][000A 000A 0003]【F800,07E0,001F】[CC 33 C3 3C]  

Starting from the screen coordinates (10, 10), 3 pixels consequently are written in red, green and blue.

16.3 Memory directly read out instructions 0x32
Instructions format:
[AA][32]X+Y+Number[CC 33 C3 3C] 

Response message:
[AA][32]Len+ D0+D1+...+Dn[CC 33 C3 3C] 

Instructions function:
Continuously read the color date of Number pixels from the specify position.

Parameter description: X and Y are both double bytes parameter, define the first pixel coordinate position.

Number is double-byte parameter, define reading the number of pixels, continuously read 1K pixel at most.

Len double bytes parameter, Display terminal will be reading specify the actual number of pixels .

D0, D1,..., Dn  are double bytes parameters,read the color date of pixel.

E.g.:
Serial issued [AA][32][000A 000A 0003][CC 33 C3 3C]
Terminal response [AA][32][0003]【D1,D2,D3】[CC 33 C3 3C] 

Consequently reading three pixels color date from the screen coordinate(10,10).

17User Data Storage and Read 0x0C, 0x0D

17.1 User data storage 0x0C

Instructions format: [AA][0C][5A AA A5 55]Number,Address,D0 D1 D2……Dn [CC 33 C3 3C]

Response message:
[AA][0C][5A AA A5 55]
Instructions function:
To store user date to the monitor of the flash.

When date is written to the display is completed, the display return [AA][0C][5A AA A5 55]
Parameter description:
Number, double bytes parameter, date length; The max date length is 2K bytes.

Address, double bytes parameter, start address,send high bytes first, low bytes second.

Allow address rage: 0000H-FFFFH, 64K bytes cell in total. Monitor needs user date from 0000 cell as default when user date command without starting address.

                Dn, single parameter, user date. 

For example: user needs to store 10 bytes date “0,1,2,3,4,5,6,7,8,9”

User send instruction: [AA] [0C] [5A AA A5 55] [00 0A] [00 01 02 03 04 05 06 07 08 09] [CC 33 C3 3C]
After the completion of the response monitor: [AA] [0C] [5A AA A5 55]

17.2User data read 0x0D

Instructions format:
[AA][0D][5A AA A5 55]Number, Address[CC 33 C3 3C]
Response message:
[AA][0D][D0 D1 D2
…… Dn] [CC 33 C3 3C]
Instructions function: User read the instruction 0x0C to store the date of monitor. 

     Once received the instruction, the monitor will send [AA][0D][D0 D1 D2…… Dn] [CC 33 C3 3C] 

Parameter description:
Number, double bytes parameter , date length. The max date length is 2K bytes.

Address, double byte, starting address. Allow address range:0000H-FFFFH,64K bytes cell in total. Monitor reads user date from 0000 cell as default when user date command without starting address.

Dn, single parameter, user date. 

18Check Code of generating function

     Setting system parameter instruction OxEO. This 3 orders param1 Bit7 Bit6 Bit5 are used to choose communication test mode. If Bit7 Bit6 Bit5=000,it means the factory default mode as well as none test mode; If Bit7Bit6Bit5=001,it means CRC test mode.

  Customer who choose CRC test mode need to add 2 bytes check code, instruction format as shown below. The monitor of the factory settings are all test model, please use” Setting system parameter instruction OxEO” to set CRC test model.

[0xAA][instruction code][date][check mode]【0xCC 0x33 0xC3 0x3C】

2 bytes check mode are generated by “instruction code” and “date” as following check function. Customer can embed the function into this program to calculate the received instruction code and date so that can generate check code. Then compare this with the received check code to estimate communication date whether wrong or not.
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