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1 Data Frame

Data 1 p) 3 4 5 |

CRC checksum of the

Definition Frame Header Data Length Command Data
command and data
Data Length 2 1 1 N 2
Defined by R3 Data length, include ) .
L i Defined by R2 in
Description & RAin command, data and 0x80-0x84
CONFIGTXT
CONFIGTXT checksum
Data frame is made up by 4 parts, shown as below.
2 Command Set
Function @ CMD Data Description
0x80 | ADR(0x00-0xFF)+Data_Pack Write data into the specified register
Access o .
. ADR(0x00-0xFF)+RD_LEN(0x00-0xFF) Read data from the specified register
Register 0x81
ADR(0x00-0xFF)+RD_LEN+Data_Pack Response from the DGUS module
Write data into the specified variable
0x82 | ADR_H:L(0x0000-0x6FFF)+Data0...DataN
SRAM
Access
. Read data from the specified variable
Variable ADR_H:L(0x0000-0x6FFF)+RD_LEN(0x00-0x7F) SRAM
SRAM 0x83
ADR_H:L+RD_LEN+Data0...DataN Response from the DGUS module
Trend
Curve 0x84 | CH_Mode(Byte)+Data0(Word)+...+DataN Write data into trend curve buffer.
Buffer

DGUS Register Space: 0x00H-0xFFH, is written / read by byte.
DGUS Variable Data Memory Space: 0x0000H-0x6FFFH, is written / read by word.
Data in Curve buffer is written / read by word.

The communication between DGUS LCMs & Controllers (MCU) are driven by Variables that you may
read and write in corresponding address.
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3 VP &SP

3.1 VP (Variable Pointer)

3.1.1 About VP

DGUS Command Demonstration

VP is the initial address of variables in variable SRAM (56KB) which separated into 28672 pcs of
memory spaces from 0x0000 to 0x6FFF occupying two bytes for each below. (High bytes and Low

bytes)

0000_H
0000_L
Starting Address :>0001_H
0001_L

6FFE_H
6FFE_L
6FFF_H

6FFF L

} Length

The communication between DGUS LCMs and host is oriented by variables that you may read or
write in corresponding address. Reading &Writing of initial address and variable length could be

changed via Command 0x82&0X83 if known in advance.
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3.1.2 How to use VP?

» Assign VP for each variables
Each variable should be assigned a VP, yet overlap is not allowed. The value of the variable will be
saved from the VP. For example, variable 1 as a long integer saved in 0x1001 while variable 2 as an
integer have to be stored on another address preventing 0x1001 and 0x1002 from conflicts with

variable 1.

VP of variable 1
0x1001

VP of variable 2
0x1003

» Set VP via DGUS_SDK

0x1001_H

0x1001_L

0x1002_H

0x1002_L

0x1003_H

0x1003_L

0x5000_H
0x5000_L
0x5001_H
0x5001_L

DGUS Command Demonstration

Length of variable 1
2 words

} Length of variable2
2 words

For example, display and input a variable (No. 100) which is an integer. The VP of this variable is

0x1000.

VP =) 0x1000_H

0x1000_L

0x1001_H
0x1001_L

0x1002_H
0x1002_L

0x5000_H
0x5000_L
0x5001_H
0x5001_L

00

64

} Length
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DEER 9 EEREDIEE

Touch Config L@ ed @@ 2 |
Images 5 Welcome }Buttonand DisplayConfig. | v DataVARDisplay L3
Add Delete ~ Up Down . 409 8 |
[ [Position File ; = - y 222 33
Eoo 00_VP input . bmp . Data Displa
01_VP input. bnp e Listed
SP ©0x) 5000
VP 0x) 1000

Font Color (0x) 8010 .

2 ;]I
Va ria ble : Font Lib1n [0 |2 0,23-127

Font Size 24 & 4-255

Data e ) Alignent Mode:
Input

T —

Funber of INT Bit 4

Nunber of DEC Bit [0

Unit Length 4

Unit Displayed lm/s

Initial Value

Properties W3 Data VAR Display

Variable Data Input a
w103 ] v po 2] [Ereview |
x =TT

CYCET -

Hame Data Input

Data VAR Display n
X |4DQ E" T |83 E” |Preview'
 EH

Hame Data Display

Data Auto Upload

Button Effect

[7] Fo Button Effect

5000

< (0x) 1000 -
Font Color (x) 8010 [ |
[7] Fo Tump

Font Lib_ID 0, 23-127
Ferds, Sz 4-255

Miznment Mode: |Right

P

Wumber of INT Bit ¢ |

m

{0x) 1000

Fumber of INT Bit

Humber of DEC Bit

FPosition B26, 171

Font Coloer ([0x) F&10

Humber of DEC Bit

Ui Lenglh Font ID 0 0, 23-127

Font Size 4-255

Display Mode |Direct dizplay -

Keyboard Site
Define Keyboard

Image IO
Properties (W3 Variable Data Input

Unit Displayed lmfs
Unit Text (Max. 11 Characters)
Initial Valne 0 EI

Properties (g Data VAR Display -

Supposing that reading & writing to the same one, touch and input parameters of VP should be the
same accordingly.
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3.2 SP (Stack Pointer)

3.2.1 About SP

SP is the initial address for saving variable attributes which described features of the variables, such
as font color, font size and unit of variables, etc. The variable attributes refers to the Chapter Five of
DGUS Dev. Guide.

y x

- Data P
Address Definition Length Description
00 Ox3A10 2
O=iz2 *5F 2 Stack pointer, default setting is 0xFFFF (set by Config. file).
Ox0d 0=0000 2 The whole process length (in terms of words).
0x06 | 0x00 wvp Y\ 2 | varable pointer
0x08 | 0Ox01 Xy 4 Top-left coordinate of text string.
0x0C 0x03 COLOR 2 Text color.
Ox0E | Ox04:H Lib_ID 1 Address of font file.
0x0F | 0=04:L | Font X Dots 1 Horizontal pixel numbers.
0x10 | Ox05:H ALl 1 0x00: right-aligned, 0x01: left-aligned, 0x02: centered.
Ox11 | Owi5:L Int_Mum 1 Length of integer digits.
The sum should be less than 20.
012 | Ox06:H Dec_Mum 1 Length of decimal digits.
VP mode.
0x00: integer (2 bytes). -32768 - 32767
0x01: long integer (4 bytes). -214T483648 - 21474836847
. VP Data Mo 0x02: high byte in VP address. 0= 255
0x13 | Ox06:L de 1| 0x03: low byte in VP address. 0 - 255
004 : double long integer (8 bytes). -02233720368547 75808 — 922337 2036854775807
0x05: unsigned integer (2 bytes). 0 - 65535
0x06: unsigned long integer (4 bytes). 0 = 4294967205
} . Length of unit.
Ox14 | 0=07:H Len_unit 1 0x00- without unit.
0x15 QxDT:L String_Unit/ Max11 | Unit data, by ASCI code.

SP shares the same SRAM with VP from 0x0000 to Ox6FFF. It is only used for variable display but
overlap exception.
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3.2.2 How to use SP?

» Set SPvia DGUS_SDK

Take “Data Display” as example:

SP
0x5000

—

Ox4FFF_L
0x5000_H
0x5000_L

0x5001_H
0x5001_L

0x5002_H
0x5002_L
0x5003_H
0x5003_L
0x5004_H
0x5004_L
0x5005_H

0x5005_L
0x5006_H

0x5006_L

Data VAR Display 2

DGUS Command Demonstration

Data VAR Display

h |4E|‘3 E" T |83 Ii” |l’review

W |222 E“ H |33 E”

c o9 B v B ] [Preview
|

. [222 ),:d‘ i 33 ‘r—i*\

Name Data Display

SP (0x) 5000

V00 1000

Font Color @) 8010 [
Font Lib_ID 07{%5\ 0,23-127
Font Size 24 [3] 4-255
Alignment Mode:
N

Number of INT Bit 4 |3
Nunber of DEC Bit 0 %]
Unit Length e Sl

sl

Unit Displayed km/s

Initial Value o =)

Hame W
SE - (0x) 5000

VB (0x) 1000

Font Color (0x) W.
Font Lib_ID [0 {2 o0,2z3-127
Font Size 24 = 4-255

K gment ot

VAR Type INT -
Fumber of INT Eit 4
Fumber of LEC Eit a

Unit Length 4

(D] (] [EP

Unit Displayed lmis

Unit Text Max. 11 Characters)

Properties [ Data VAR Display [ | Tnitial Walue 0 El
10
56 } VP
01
99
00 X, Y
53
80
10 } Color
00 Lib_ID
18 FOﬂt_X_DOtS
01 Aligment Mode
04 B
02 )
00 )
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» Change variable attributes via SP

Same sample as above:
In operation, if user attempts to do the changes on data color to red, just need able to write down a
new value into corresponding address.

5.2.1 Data Variable (0x10)

. Data -
Address Definition Length Description

0x00 Ox5A10 2

0x02 *SP 2 Stack pointer, default setting is 0xFFFF (set by Config. file).

Ox04 0=x000D 2 The whole process length (in terms of words).

SP=0x5000 | :b 0x06 O0x00 VP 2 Variable pointer.
. 0=08 0x01 XY 4 Top-left coordinate of text string.
The color is saved |_V‘> 0x0C 03 COLOR Text color.
in 0x5003 0x0E | O=04:H Lib_ID 1 Address of font file.

Ox0F | OxD4:L | Font X Dots 1 Horizontal pixel numbers.

0x10 | Ox05:H ALl 1 0x00: right-aligned, 0x01: left-aligned, 0x02: centered.

0x11 | Ox05:L Int_MNum 1 Length of integer digits.

The sum should be less than 20.

Ox12 | Ox06:H Dec_Num 1 Length of decimal digits.
VP mode.
0x00: integer (2 bytes). -32768 - 32767
0x01: long integer (4 bytes). -2147483648 - 2147483647

. VP_Data Mo 0x02: high byte in VP address. 0 =235

013 | OxDG:L de 1| 0x03: low byte in VP address. 0 - 255
0x04: double long integer (8 bytes). -92233720368547 75808 - 922337 2036854775807
0x05: unsigned integer (2 bytes). 0 - B85535
0x06: unsigned long integer (4 bytes). 0 - 4294967205

} . Length of unit.
0x14 | 0x07:H Len_unit 1 0x00: without unit.
0x15 | Ox07:L String_Unit Max11 | Unit data, by ASCII code.

SIS (> Bytes)-Dalmllength (1 Byte)+SEMMMNY (1 Byte)+Dam (N Byte:

ADR+-/ LEN)+CRC (2 Bytes, optional)

send: [GHNNES 05 GB so o3 NGO

Description: ~ 5003: the address of color
- the value of red color
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4 Examples

Configure frame header and baud rate in CONFIG.TXT via DGUS SDK as below:
R1=07
R3=5A
RA=A5

"3 System Config.

R3(Serial-port RA(Serial-port

R1Baud Rate) (115200  ~| porcVipiey  Ox 5A (B00-DxFF) Frame Low Byte) ¢ AS

STYS_CFG Configuration Word.(R2)

VDS HDS TP_LED
® Backlight is not controlled by
~ condition of touch screen

(©) 90° Rotation () 180° Rotation ~, Backlight is controlled by condition of
= touch screen
FCRC TPSAUTO L22_Init_En

@ Disable CRC16 frame check of @ Touch screen input parameters are @ JThe power-up inttializing code of 56KB
=~ serial communication. not automatically uploaded =~ VAR memory is 0X00.

@ Nomal Display @ Nomal Display

= Enable CRC16 frame check in the ~, Touch screen input parameters .~ Initiating according to the 22 ((x16)
- serial communication ' automatically uploaded to the serial port. = font library.

User-defined Baud Rate Touch Control Backlight Setting

R6(Backiight ON Bright x00-0x40
R5(High Byte)  0x S(Backig ghiness) ¢ )

R7(Backiight OFF Brightness) o (0x00-0x40)
R9(Low Byte) (¢
R8(Backiight ON Time x1.0S) o (0xD0-0xFF)

’ Export Configuration File ’

FEEREEES (> Bytes)+Dat length (1 Byte):[NMMENE| (1 Byte)+Data (N

ADR+{8/LEN)+CRC (2 Bytes)

4.1 Access Register of DGUS

4.1.1 Write Data into Register

Switch current picture to pic_3:

\VP=0x0010,

Byte:
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mprofesslonal‘ Creditable. Successful DGUS Development Guide V3.1.0
» Register
A 256B register is designed for hardware setting and process control. Refer to the table below:

Register & Length ol
ARLae Definition (Byte) Description
0x00 Version 1 DGUS version number, BCD code, 0x10 indicates V1.0.
0x01 LED_NOW 1 LED brightness, 0x00-0x40.
0x02 BZ TIMF 1 Buzzer beeping time by every 10ms
0x03 PIC_ID 2 Read: read current picture ID.

Write: jump to appointed picture ID.

Others= no updating.

Touchpanel data is no longer updated if user did not clear the flag after data
reading.

0x01: first click.

s i 0x03* nressing down

send: [EHENE 04 £ o3 @08

Description:  03: Register for Picture ID
ppoint picture ID

0x05 TP_Flag 1

4.1.2 Read Data from Register

Handshaking: Read DGUS version (V 5.7):

WProfessnonal. Creditable. Successful DGUS Development Guide V3.1.0
» Register
A 256B register is designed for hardware setting and process control. Refer to the table below:

Register Definition l;;"‘fﬁ' Description
| 0x00 Version 1 DGUS version number, BCD code, 0x10 indicates V1.0.

0x01 LED_NOW 3 LED brightness, 0x00-0x40.

0x02 BZ_TIME 1 Buzzer beeping time, by every 10ms.
Read: read current picture ID.

0x03 PIC_ID 2 Write: jump to appointed picture ID.
0x5A: there is update of touching coordinates.

- - Others= no undatina

send: SR 03 00 01

Description:  00: Register for DGUS Version
01: Read data by a byte

4.1.3 Response from the DGUS module

Receive: NG 04 o0 01 &9

Description: — B#8The version is 47 (V 4.7)

A e
Elaaene

DpenfileIIF11eNm SendFile | Savelata| Clear |¥ HexData
Condiar [CONT v | @ ClozeCon Help | EXT
—

BaudRai 115200 [~ DTR I~ RTS

DataFi [~ Send eve |1UDU mz/Time
StopBi ¥ SendtEX I Sendiew
Veri fy] Data input ETTRERNCTT
FlowCo: |5A A5 03 81 000

[R7 |COMT opened 115200bps 8 (CTS=0 DSR=0 RLSC /|
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4.2 Access Variable SRAM

4.2.1 Write Data into variable SRAM

Write Data 100 to VP=0x0010

VP=0x0010 VP=0x0010

|

send: FENINE 05 00 10 DONNGE

Description: ~ 0010: Variable pointer
Data 100 in hexadecimal format

4.2.2 Read Data from variable SRAM

send: BB 04 00 10 01

Description: ~ 0010: Variable pointer
01: Read data by a word

4.2.3 Response from the DGUS module

Receive: N 05 00 10 01 [OON20

Description: -Data 32 in hexadecimal format

11
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4.3 Dynamic Trend Curve Display

Send: BB 12 BB 12 00320072009F 00040017 0036009300 1A
Description:  12: Channel 4 & Channel 1, 8bit(0001 0010)

Display the trend curve in the same area

Display the trend curve in the different area simultaneously

12
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4.4 Basic Graphic Display

DGUS Command Demonstration

String Format
Address Definition Description
VP CMD Command.
Max number of data packs.
VP+1 Data_Pack_Num_Max For command 0x0002, it's number of graph.
VP+2 DATA_Pack

Date Pack For Basic Graphic

Description of Data Format, by word
CMD Function :
Relative Data L -
Address Length Definition Description
0x00 2 xy) Coordinate of dot.
0x0001 Dot
0x02 1 Color Color of dot.
0x00 1 Color Color of line.
0x01 2 (x,y)0 Coordinate of vertex 0.
0x0002 Line
0x03 2 (xy)1 Coordinate of vertex 1.
0x01+2*n 2 (x, y)n Coordinate of vertex n.
0x00 2 (%, y)s Coordinate of top-left.
0x0003 Rectangle 0x02 2 (% y)e Coordinate of bottom-right.
0x04 1 Color Color of rectangle.
0x00 2 (%, y)s Coordinate of top-left.
Rectangle - .
0x0004 Area Fill 0x02 2 (% y)e Coordinate of bottom-right.
0x04 1 Color Filled color.
0x00 2 xy) Coordinate of center of circle.
0x0005 Circle 0x02 1 Rad Radius of circle.
0x03 1 Color Color of circle.
0x00 1 Pic_ID Image ID of cutting area.
0x0006 Picture 0x01 2 (%, y)s Coordinate of top-left of cutting area.
Cut/Paste 0x03 2 (%, y)e Coordinate of bottom-right of cutting area.
0x05 2 x V) Paste position on current screen.
0x00 2 x V) Coordinate of top-left of icon.
0x**07 | Icon Display I e hi e
0x02 1 ICON_ID Fcon I_D in icon file, hlgh byte of command specifies address of
icon file, display mode is transparent.
0x00 2 x V) Coordinate of sampling dot.
0x0008 Area Fill &
0x02 1 Color Filled color.
0x00 1 Color0
0x01 1 X0
0x0009 | Vertical Line Connect (X0, Y0s), (X0, YOe) with color0.
0x02 1 YO0s
0x03 1 YOe
Status Flag:
O0xFF  Current drawing operation finished.
OxFE  This operation will be skipped (ignored).
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Take Circle Drawing for example

1Al S TS

P

Rectangle Circle

1) Add a basic graphic display via DGUS SDK software and set vp to 0x00AO as below:

——— —— D
= DGUS ToolV34 Porject Path: D:\ilyxu\ L ELERPH\ZE X AH 528\ DGUS\software\DGUS_SDK V3 [F=EX)
New | Open | Save | SaveAs Close | Resolution | System Properties = Create Config. = Import Config. | Variable Export | Help
Images <« || Button and Display Contig ‘ Properties »
Click “Add" To Add Pictures ER24RDao [ |8 100% N Selected Area
‘ Add Delete ~ Up Down AddBTN | L [ -+ (= re ) B @ 2 128 [ v[e B \
| | Position File AddVAR | W) ] B 4 & Ca 2 Be @f Z 0 ® m‘: T T Preview
o o | .
1 1. bap /Basic Graphic Display -
L AR ANT ’ —
@@U /s 1IN Nome  BascGraphic
SP (B  FFFF
[ — . r &

VP (@) 00AO

ectangle

Partially
Copy

‘ DEUS Ersle Siepe Dening Deme § -

Display
Al -

Get Pixel
Color(HEX)

2) Send commands by serial port

0x00 2 (x, ¥) Circle center coordinates.
0x0005 Circle 0x02 1 Rad Radius of circle.
0x03 1 Color Circle color.

send: BEIIE 11 ¥ oo a0 o0 o5 oo o1 OINNCHNOONEE 00NNGd FEEGE - oo
14
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Hex Description

Data kength
00 A0
0001

00 EF Y coordinate of center of circle:239

F8 00

15
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