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Overview:

Designing an intuitive, user-friendly and great looking etideel graphical user interface (GUI) is a
tedious and time-consuming task. The traditional methai@sign a system with embedded GUI is to use
one 16 or 32-bit processor for both the GUI and theesysnain functions. While this method is a good
choice for some systems as it will reduce the syst@shand complexity but, on the other hand, it has
many drawbacks:

- The GUI is designed in code, which requires to comp#enhole code and program the main
processor to see the graphics on the LCD and tdesiser input. The embedded engineer needs to
repeat this step every time he or she alters thedBtl#, graphics, fonts etc.

An addition burden on the embedded engineer, as he or shetoatesign the GUI in addition to the
system main function®esigning a graphic-rich user interface requires spedaitd and knowledge in
graphic (font, bitmap, colors, theme etc.) which masbedded engineers have not.

The requirements for the main processor is higher as memory and bandwidth are required to
handle the extra GUI tasks.

Many simulations are required during the development phasedte the most attractive, robust and
user-friendly GUI.

Time to market and development cost can be higher

Haidar Technology solution for designing an embedded Gthriwpletely different from the above
traditional method. The SEG-Cx handles all the LCDthredouch panel functions so the main or the host
controller does not have to. Hardware wise, the hwsraller needs only to have a UART to communicate
with the SEG-Cx board. On the software side, the embesitlgideer needs to create a serial handler to
send commands and receive data to/from the SEG-CH.boar

SEG-Cx uses the same techniques used in objective oriengramming (OOP) to create the embedded
GUI without any additional code for the LCD or the toy@nel. A powerful set of objects and a window
based software “LCDMaster” are used to make this taskragty easy, fast and simple.

LCDMaster is a true WYS|WYG visual GUI builder for cottisplays. It allows you to design the GUI
application visually from your PC screen using simple Eaad-Drop tools with absolutely no coding for
the GUI design.

The predefined object set which includes Screen, Balngiutton, Textbox, Picturebox, Numberbox,
Image, Slider, Needle and Shape are the GUI building bl&tkslar to OOP, each object has properties,
methods and events. Each object has also a touchwhicke can enabled or disabled at design time. When
the user touch one of those zones, touch event wijeherated to notify the host controller and to execute
user defined macro without the host supervision. Objeititbe discussed in details later in this manual.

Hardware Features:

Driving any TFT LCD up to WQVGA resolution
16 bit per pixel (bpp) color depth
RS232/RS485 CMOS serial interface

4-wire touch screen controller

4X4 keypad interface

8 MByte flash memory for bitmaps, fonts, and GUI
4 8-bit PWM outputs

4 10-bit analog to digital (ADC) inputs

8 digital inputs

8 digital outputs

ON/OFF Back light control

Digital brightness control

Operates from single 3.3V power supply

Real Time Clock (Optional).



Operation:

Below is the block diagram of the SEG-Cx board andythieal interface to the host controller. Only Rx
and Tx signals are required to interface your contrtdi¢he SEG-Cx board.
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Upon arrival, the command and its data stored ircéimemand buffer, then processed by the command
interpreter to be executed. Once the controller exetiuesommand, it will send an ACK/NAK code
depends on if the command executed successively or not.

The host controller need to wait until it receiviee ACK/NAK code before sending another command to
the controller (simple ACK/NAK interface). This wipkevent the host from jamming the interface and
filling the command buffer and also keep the hostla@D controller in synch.

Note:
RS232/RS485 signals are at CMOS level (3.3V).

Graphic Controller:

The graphic LCD controller on board is SSD1906 frorfo®on Technology. It is a powerful controller
with 256KB of frame buffer and hardware image rotation (0180,and 270), 2 cursors and floating
window. It is capable of driving TFT displays up to 480X272&bbp color depth or 65536 colors.
SSD1906 generates all the necessary signals to driveblbhevihich includes PCLK, VSYNCH,

HSYNCH, ENABLE, R0-R5, GO-G5 and BO-B5.

The pixel color is stored in the frame buffer in the R&B-5 format, which is a 16-bit value with 5 bits for
Red, 6 bits for Green and 5 bits for Blue as shown below:

Pixel Color MS Byte | RS| R4| R3] R4 Rl

Pixel Color LS Byte B5| B4| B3| B2| Bl

Where: R5 is Red MS bit
G5 is Green MS bit
B5 is Blue MS bit



The host controller must send the color data in {68565 format for the color to be displayed correctly
on the LCD. The following macro can be used by the tuosbnvert the standard RGB888 format to
RGB565 format.

/ *kkkkkhkkkhkk *kkkhkkhk

* Macros: RGB565CONVERT (red, green, blue)

*

* Overview: Converts true color into 5:6:5 RGB format.

*

* PreCondition: none

*

* Input: Red, Green, Blue components.

*

* Qutput: 5 bits red, 6 bits green, 5 bits blue color.
*

* Side Effects: none

*

*hkkkkhkkkhkk *kkkkkk /

#define RGB565CONVERT(red, green, blue)\
(WORD)(((red >>3)<<11) ]|\
((green>>2)<<5 )|\

( blue >>3))

Interface:

RS232/RS485 CMOS

Baud Rate: User defined 19200, 38400, 57900 and 115200 bps (Default)
Number of data bits: 8

Number of stop bits: 1

Parity : OFF

Handshacking: None

Communication address or Device ID: User defined from to 254 (Default = 16)
Transmitter Enable Signal (Only for RS485)

Warning: RX and TX use a CMOS level of 3.3V. Connecting them todstah(PC) RS232 with +/- 12V
or other will damage the controller and void your warranty

Software Configuration:

32 bytes in the flash memory are available for the wseradify the controller to fit specific needs.
LCDMaster software has a utility to write the usetisgs into the flash memory. The board must be
turned off and then on for the new settings to bwect

The DIP Switches on board allow the user to switcivéen the default settings and the user settings.

Name Defaull Descriptior

Device IC 16 Communication Addre

Baud Rat 115.2KB/se | Communication baud ré

Enable TS Enable Enable/Disable Touch Screen Contrc

APU Show Scree NO At power up or after a reset, load and show a scree

APU BackLight O | ON At power up or after a reset, turn back light ON or

APU Digital Outpu | All Low At power up or after a reset, the 8 digital output arh bit
low




ID 0 The Screen ID that will be displayed if enak
3D light colol OxDEFC Light shadov

3D lightest cola OxFFFF Lightest shado

3D dark colo OxA53E Dark shadoy

3D darkest colc 0x843: Darkest shado

Highlight colol Ox32F: Object highlight colc

Text HL colol OxXFFFF Object text highlight colc

Back colo OxXFFFF LCD back color at power up (Whi

Communication Protocol:

The interface between SEG-Cx and the host contrgllarsimple ACK/NAK protocol where the host is
always the master and SEG-Cx is the slave. Aftamamand has been received and processed, SEG-Cx
will send a response packet to the host. The firg bithis packet is the response code, which tells the
host if the command was executed successively (ACK) tofNAK). The host must wait to receive the
response packet before sending another command. Theazahwill be ignored if:

1- The command code is not in the command list

2- The device ID is incorrect

3- Check sum error

If the command does not ask for data like “Drawing comiwathen, only the response code will be sent.
The command maximum length including the check sum musixeceed 1056 bytes and the response
maximum length including the check sum is 64 bytes.

Command Format
Device ID
NOB H
NOB L
Command Code
Data Field up to 1051 byt
Check Sum (C¢

Response Format
Respons Code
NOB
Data Field up to 61 byt
Check Sum (C¢

Where:

H: is the MS Byte

L: are the LS Byte

NOB: is the number of bytes to follow excluding the cheat

Check Sum (CS): is the LSB of the summation of @llilites in the packet

Response Code:

Response Col Descriptior
0x06 (6 ACK
0x15 (21 NAK




Touch & KeyPad Interface:

SEG-Cx contains a touch screen controller that intesfaw 4-wire restive touch screen panel. Touch
sensitive area of the screen is defined as Touch Rbost. objects can have a touch zone that when is
pressed or released, a touch event will be generatetifpthe host and/or to execute predefined macros.
Three points touch screen calibration algorithm is impigatkto translate the touch data into true screen
coordinates. The algorithm permits the elimination ofsiteding factors and mechanical misalignment of
the touch screen. Six calibration coefficients (Ax, Bx, Ay, By, Cy and Kt) are calculated and saved in
the flash memory. Calibration must be performed fahedevice that contains a touch screen before use.
There is no need to perform calibration every timgeedbvice is powered on.

Touch coordinates (Xt,Yt) are calculated as following:

Xt = (Ax*X + Bx*X + Cx)/Kt

Yt = (Ay*Y +By*Y + Cy)/Kt

Touch pressure (Pt) is also calculated as following:

Pt = X*(22/71 - 1)

Touch pressure is most often used to determine therme®f a finger or pen touch and not the intensity
of the contact.

SEG-Cx also contains a keypad controller that can bdanget to 4X4 keypad matrix. The controller can
detect and decode two keys pressed at the same timkeyhedes are shown below:

Row/Co |C1 |C2 |C3 |C4
R1 0 1 2 3
R2 4 5 6 7
R3 8 9 10 | 11
R4 12 |13 |14 | 15
Bitmaps:

The look and feel of the GUI is created by using stahdémdow bitmaps (.bmp files) which will be used
for the screen background, buttons and controls. Bitroapde designed using any graphic design
software like Adobe PhotoShop. LCDmaster also hadity tti design bitmaps in 24 bits format and tools
to convert them to binary files (RGB565 format) whilkkyt can be sent to the SEG-Cx to be displayed on
the screen and saved in the flash memory. The bitmsip fteemory is divided into 5 sections or
ImagelLists, each ImageList can hold certain numbertofdps with certain maximum size. Each bitmap
must have a unigue ID number and ImageList Code. The widthight of the bitmap should not exceed
255. ImagelList5 is only used to save full screen bitmapaages. The size and count of the bitmap for
ImagelList5 is determined by the LCD resolution. For QUG20X24), 16 (150Kbyte) full screen images
can be stored while only 8 full screen images can bedsfor&VQVGA (480X272) LCD.

Bitmap size in Byte is calculated as:

Size = 2 * Bitmap Width * Bitmap Height

For example: 64X64 bitmap has a size of 2*64*64 = 8192 Bytes = 8192£18RByte. This bitmap can

be saved in ImageListO, ImageListl, ImageList2, ImagelastghageList4.

128X128 bitmap has a size of 2*128*128 = 32768 Bytes = 32Kbyte whicltanlpe saved in
ImageList2, ImageList3 or ImageList4

ImageList ImagelList Code # of Bitmaps Bitmap Max Size
ImageList( 0 12¢ 8Kbyte
ImageList: 1 12¢ 8Kbyte
ImageList. 2 24 32Kbyte
ImageList: 3 24 32Kbyte
ImageList: 4 24 32Kbyte
ImageList! 5 16 for QVGA 150Kbyte for QVG#
8 for WQVGA 255Kbyte for WQVGA




Also, Bitmaps can be saved and shown in two differecit beyles: Transparent or Opaque. For opaque
backstyle, all the bitmap pixels will be drawn on the ldigpHowever, for transparent backstyle, only the
pixels with a color are not equal to the transparent aglbbe drawn on the display. The figure below
shows the difference between both backstyles

Opaque Backsty Transparent Backsty

Transparent Coli
~ -

Fonts:

SEG-Cx can have up to 8 user defined proportional fontsM&3Der has a utlity to convert a system font
to binary file, which can be saved in the flash memonly@NSI mode is supported in the current
firmware. In ANSI mode, each font contain up to 244 ottera (character codes from 32 to 255). 8 bit
character codes (ASCII) are used to write text on th@alis

Each font character is defined in a matrix or cell. teximum cell width is 24 pixels and the maximum
cell height is 40 pixels. The font character width aghtshould not exceed the maximum cell width or
height. The font character is placed according to cefited positions, which are determined during the
conversion by the Font Converter utility.

In proportional writing, the cell width is equal to theachcter width and the cell height is equal to the font
height. One pixel space is used between the charathterfont height and each character width are saved
in the flash memory for each installed font. The firane uses those parameters to determine the next
character cell starting (x,y) position. Each font hasique code that must be used by the host to set the
current active font. After power up or reset, the enriactive font is Font0. The table below listsftire
codes:

Font Font Code # Of Characters
Font( 0 244 (32 to 25¢
Font] 1 244 (32 to 25¢
FontZ 2 244 (32 to 25¢
Font:? 3 244 (32 to 25¢
Fonts 4 244 (32 to 25¢
Fontt 5 244 (32 to 25¢
Fonte 6 244 (32 to 25¢
Fonti 7 244 (32 to 25¢

Windows TTF font is vector based, and will be drawmgshe full color depth of the Windows system.
This results in many shades of gray being used to repriegeimdividual character. SEG-Cx only supports
monochromatic (only two colors, or pixel states, on @ffjdfont style which is more suitable for the
limited resolution displays generally used in embedded sgsf€ne Font Converter utility has a tool to
import windows TTF fonts and convert the gray pixelblazk or white depending on user defined
threshold.



Capital F from 11X21 font is shown below

EEEE Font Heigh
|| 21 pixels

Width
9 pixels




TERMINAL COMMANDS:

Terminal commands are a set of serial commands thdtecased by the host controller at any time to
draw unsolicited graphic primitives and/or to contietl monitor the SEG-Cx hardware. Terminal
commands are different from the object commands inhwihiey can be used at any time regardless if a
screen is loaded and shown on the LCD or not. Thenbigble lists the terminal command codes and

functions:

Command Name Code in decima | Function
GetProductNumb 1 SECG-Cx Informatior
GetSerialNumbe 3 SECG-Cx Informatior
GetSystemStat! 2 SEC-Cx Statu
ClearScree 5 Graphic:
SetBackColc 6 Graphic:
SetBackligh 9 Back ligh
SetBrightnes 7 Back ligh
SetBee 10 Soun(
TurnLCDOr 27 LCD
TurnLCDOff 28 LCD
GetTouchMessa 16 Touch Scree
GetCALCoeffient 17 Touch Scree
CalibrateTouchScre: 18 Touch Scree
GetKeypadMessai 20 Keypac
GetDigitalln 21 Digital I/O
SetDigitalOu 22 Digital I/O
GetTime/ndDate 24 RTC
SetTimeAndDate 25 RTC
GetAnaloglr 23 Analog Inpu
SetPWMOuU 26 PWM Outpu
SetForeColc 30 Drawing and Te)
SetDrawWidtl 31 Drawing Setting
SetDrawTyp 32 Drawing Setting
DrawLine 33 Drawinc
DrawRectang| 34 Drawinc
DrawBeve 35 Drawinc
DrawCircle 36 Drawinc
DrawPixe 37 Drawinc
DrawFilledBeve 38 Drawinc
DrawFilledCircle 39 Drawinc
DrawFilledRectang 40 Drawinc
ShowBitma| 48 Bitmay

SetFon 55 Text

Print 57 Texi
GetTextWidtl 58 Texi
GetTextHeigh 59 Texi
GetTextLengt 60 Texi
GetTextLineCour 61 Texi

CopyAre 62 Graphic:
PasteAre 63 Graphic:
GetBitmapDimensia 64 Bitmar
GetBitmapStyl 65 Bitmar

*Only if the Real Time Clock (RTC) is installed.




Below is the description of each command in details. Foity, comma (,) is used to separate between the

command bytes or the response bytes.

GetProductNumber

Description

Returns the 10 digits product number and the 5 digitsoreraimbe

Command Code | 1

Command DvID, 0, 1, 1, C!

Respons ACK, 15, PN1, PN2, PN3, PN4, PN5, PN6, PN7, PN8, PN9, PMiQ,VN2,VN3,
VN4, VN5, CS

Arguments None

Example

GetSerialNumber

Description Returns the 6 digits serial num

Command Code¢ | 3

Command DVID, 0, 1, 3, C!

Respons ACK, 6, SN1, SN2, SN3, SN4, SN5, SN6,
Arguments None

Example

GetSystemStatus

Description Returns the system status |

Command Code | 2

Command DVID, 0, 1, 2, C!

Respons: ACK, 1, StatusByte, C

Arguments The System Status Byte is a copy of thedware DII-Switch state:

Bit0: Mode

0 = Demo Mode

1 = Normal Mode

Bit1: Programming Mode

0 = Programming Mode is in progress
1 = Normal

Bit2: Settings

0 = User Settings (from flash)
1 = Default Settings

Bit3: Communication

0 = RS232

1 = Reserved

Bit4: Touch Screen Calibration
0 = Touch Screen Calibration is in progress
1 = Normal

Bit5: LCD On/Off

0 = Off

1=0n

Bit6: Ul Enabled/Disabled

0 = Disabled

1 = Enabled

Bit7: Power Save Mode

0 = Normal

1 = Power save mode

10




Example

ClearScreen
Description Fills the screen with the default back ci
Command Code¢ | 5
Command DVID, 0, 1, 5, C!
Respons: ACK
Arguments None
Example
SetBackColor
Description Fill the screen with a ColorH&Colol
Command Code¢ | 6
Command DVID, 0, 3, 6, ColorH, ColorL, C
Respmse ACK
Arguments ColorH: Color high byt

ColorL: Color low byte

Color must be in RGB565 format
Example Set the backcolor to Wh

DVID, 0, 3, 255, 255, CS
SetBrightness
Description Adjust the LCD back light brightness. The brightnessllesmot saed in the flast

memory. At power up or after reset, the brightnessl lisvset to maximum (128).

Command Code

7

Command DVID, 0, 2, 7, Level, C
Respons: ACK
Arguments Level: Brightness level from O to 1
Example Set the LCD brightness to 1
DVID, 0, 2, 7, 100, CS
SetBackLight
Description Turn backlight ON or OF
Command Code¢ | 9
Command DVID, 0, 2, 9, Control, C
Respons: ACK
Arguments 1=0N
0 = OFF
Example Turn the backlight o
DVID, 0, 2,9, 0, CS
SetBeep
Description Turn the beepern for a time specified by the Tinr
Command Code | 10
Command DVID, 0, 1, 10, Timer, C

11




Respons: ACK
Arguments Timer: is the duration of the beep in msec from 0 tc
Example Beep for 250 ms:¢
DVID, 0, 1, 10, 250, CS
TurnLCDOff
Description Turn the LCD Off. This command will cut the LCD powairn the backlight off an

suspend (force to low) all LCD timing signals. The feabuffer memory will not be

changed so when you turn the LCD on again, the same gsapitlibe shown on the
screen. Please. Do not send any command that reqagessing the LCD or the frame
buffer when the LCD is OFF.

Command Code | 28

Command DVID, 0, 1, 28, C

Respons: ACK

Arguments None

Example

TurnLCDOn

Description Turn the LCD (n. This command will return the LCD power, turn thektigbt on
and provide all LCD timing signals.

Command Code | 27

Command DVID, 0, 1, 27, C

Respons: ACK

Arguments None

Example

GetTouchMessage

Description Return the 7 bytes touch mess

Command Code | 16

Command DVID, 0, 1, 16, C

Respons ACK, 7, Status, XH, XL, YH, YL, PH, PL, C

Arguments Status: Touch screen ste

0 = PenUp (the screen is not being touched)
1 = PenDown (the screen is being touched)

XH&XL: Touch X coordinate
YH&YL: Touch Y coordinate
PH&PL: Touch Pressure

Example

GetCALCoefficients

Description Return the 7 touch screen calibration coeffici

Command Code | 17

Command bvib, 0, 1, 17, C

Respons: ACK, 28, K3, K2, K1, KO, Ax3, Ax2, Ax1, Ax0, x3, Bx2, Bx1, Bx0, Cx3, Cx2, Cx.
Cx0, Ay3, Ay2, Ayl, Ay0, By3, By2, Byl, By0O, Cy3, Cy2, Cyl, C¥5

Arguments K3(MSB)-K2-K1-KO(LSB): K coefficient as lon
Ax3(MSB)-Ax2-Ax1-Ax0(LSB): Ax coefficient as long

12



Bx3(MSB)-Bx2-Bx1-Bx0(LSB): Bx coefficient as lcg

Cx3(MSB)-Cx2-Cx1-Cx0(LSB): Cx coefficient as long
Ay3(MSB)-Ay2-Ay1-Ay0(LSB): Ay coefficient as long
By3(MSB)-By2-By1-By0O(LSB): By coefficient as long
Cy3(MSB)-Cy2-Cy1-Cy0(LSB): Cy coefficient as long

Example

CalibrateTouchScreen

Description Calibrae the touch scre
Command Code | 18
Command DvID, 0, 1, 18, C:
Respons: ACK
Arguments None
Example
GetKeypadMessage
Description Return the 4 bytes keypad mes:
Command Code | 20
Command DvVID, 0, 1, 20, C:
Respons ACK, 7, Status, Count, KeyCod, KeyCode2, C
Arguments Status: Keypad stat
0 = No keys are currently pressed
1 = At least one key is being pressed
Count: Number of pressed keys
KeyCodel: The code of the first pressed key
KeyCode2: The code of the second pressed key if any
Example
GetDigitalln
Description Return the Digital In byt
Command Code | 21
Command DbviD, 0, 1, 21, C:
Respons ACK, 1, Value, C:
Arguments Value represents the Digital Inputs (DIO to DI7) ¢
BitO: DIO state (low or high)
Bit1: DI1 state (low or high)
Bit2: DI2 state (low or high)
Bit3: DI3 state (low or high)
Bit4: D14 state (low or high)
Bit5: DI5 state (low or high)
Bit6: DI6 state (low or high)
Bit7: DI7 state (low or high)
Example
SetDigitalOut
Description Set the digitl output DOO to DO
Command Code | 22
Command DVID, 0, 2, 22, Value, C

13




Respons:

ACK

Arguments

Value represents the Digital Outputs (DOO to DO7)
Bit0: DOO state (low or high)
Bitl: DO1 state (low or high)
Bit2: DO2 state (low or high)
Bit3: DO3 state (low or high)
Bit4: DO4 state (low or high)
Bit5: DOS state (low or high)
Bit6: DO6 state (low or high)
Bit7: DOY state (low or high)

Example

Set Digital Output 0 (DOO) to hi
DVID, 0, 2,22, 1, CS

GetTimeAndDate

Description

Return Time and Da

Command Code

24

Command

DVID, 0, 1, 24, C

Respons:

ACK, 9, Mode, Second, Minute, Hour, AM/PM, DOW, DOM, Mbn¥ear, C!

Arguments

Mode: 12 or 24 syste
0=24
1=12
Second: from 0 to 59
Minute: from 0 to 59
Hour: from 1 to 12 for 12 mode or 1 to 24 for 24 system
AM/PM: AM or PM
0=AM
1=PM
DOW: Day of the week from 1 to 7
DOM: Day of the month from 1 to 31
Month: from 1 to 12
Year: from O to 99

Example

SetTimeAndDate

Description

Set Time and ate

Command Code

25

Command

DVID, 0, 8, 25, Second, Minute, Hour, DOW, DOM, Montrea, C!

Respons:

ACK

Arguments

Second: from 00 to 59 in BCD format [B-3 = LS Digit, Bit¢-7 = MS Digit]

Minute: from 00 to 59 in BCD format [Bit0-3 = LS Digit, 87 = MS Digit]

Hour: from 00 to 12 or 00 to 23 in BCD format [Bit0-3 = D8yit, Bit4 = MS Digit]
[Bit5 = AM/PM, Bit6 = Mode, Bit7 = O]

DOW: Day of the week from 01 to 07 in BCD format [Bit0-2.$ Digit, Bit3-7 = 0]

DOM: Day of the month from 01 to 31 in BCD format [Bit0-3.§ Digit, Bit4 = MS

Digit, Bit5-7 = 0]

Month: from 01 to 12 in BCD format [Bit0-3 = LS Digit, Bit= MS Digit, Bit5-7 = 0]

Year: from 00 to 99 in BCD format [Bit0-3 = LS DigitjtB-7 = MS Digit]

For more information, please see Maxim DS3234 data sheet

Example

14




GetAnalogin

Description Return the 4 1-bit analog input chann
Command Code | 23
Command DVID, 0, 1, 23, C
Respons ACK, 8, CHOH, CHOL, CH1H, CH1L, CH2H, CH2L, CH3H, CH3LE
Arguments CHOH&CHOL: Channel 0 value from 0 to 1C
CH1H&CH1L: Channel 1 value from 0 to 1023
CH2H&CH2L: Channel 2 value from 0 to 1023
CH3H&CH3L: Channel 0 value from 0 to 1023
Example
SetPWMOut
Description Set the 4 -bit PWM output
Command Code | 26
Command DVID, 0, 3.26, Index, Value, C
Respons: ACK
Arguments Index: PWM inde»
0 = PWMO
1=PWM1
2 = PWM2
3 =PWM3
Value: from 0 to 255
Example

SetForeColor

Description Set the Fore Color. This color will be used for cing and writing
Command Code | 30
Command DVID, 0, 3, 30, ColorH, ColorL, C
Respons: ACK
Arguments ColorH: Color high byt
ColorL: Color low byte
Color must be in RGB565 format
Example Set the forecolor to Bla
DvID, 0, 3,0, 0, CS
SetDrawWidth
Description Set the Draw Widt
Command Code | 31
Command DVID, 0, 2, 31, Value, C
Respons: ACK
Arguments Value: DrawWidtl
0 = Normal (1 pixel)
1 = Thick (3 pixels)
Example Set the draw width to thi

DVID, 0, 2,31, 1, CS
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SetDrawType

Description Set the Draw Tyg
Command Code | 32
Command DVID, 0, 2, 32, Value, C
Respons: ACK
Arguments Value: DrawTyp
0 = Solid
1 =Dash
2 = Dot
Example Set the draw type to de
DVID, 0, 2, 32, 1, CS
DrawLine
Description Draw a line with the current ForeColor, DrawWidth andvdrgpe
Command Code | 33
Command DVID, 0, 9, 33, X1H, X1L, Y1H, Y1L, X2H, X2L, Y2H, Y2L, C
Respons: ACK
Arguments X1H&X1L: X1 coordinate
Y1H&Y1L: Y1 coordinate
X2H&X2L: X2 coordinate
Y2H&Y2L: Y2 coordinate
Example Draw a line from (0,0) to (319,239) [Data in H

DVID, 0x00, 0x09, 0x21, 0x00, 0x00, 0x00, 0x00, 0x01, Ox3F, 0x00, OXEF, CS

DrawRectangle

Description Draw a rectangle with the current ForeColor, DrawWidtt BrawTyps
Command Code | 34
Command DVID, 0, 9, 34, X1H, X1L, Y1H, Y1L, X2H, X2L, Y2H, Y2L, C
Respons: ACK
Arguments X1H&X1L: X1 coordinate

Y1H&Y1L: Y1 coordinate

X2H&X2L: X2 coordinate

Y2H&Y2L: Y2 coordinate
Example Draw a rectangle from (0,0) to (319,239) [Din Hex]

DVID, 0x00, 0x09, 0x22, 0x00, 0x00, 0x00, 0x00, 0x01, 0x3F, 0x00, OXEF, CS
DrawBevel
Description Draw a bevel (round rectangle) with the current FoteC DrawWidth and DrawTyy
Command Code | 35
Command DVID, 0, 10, 35, X1H, X1L, Y1H, Y1L, X2F X2L, Y2H, Y2L, R, C¢
Respons: ACK
Arguments X1H&X1L: X1 coordinate

Y1H&Y1L: Y1 coordinate

X2H&X2L: X2 coordinate

Y2H&Y2L: Y2 coordinate

R: Corner radius
Example Draw a bevel from (0,0) to (64,64) with R = 30 [Data in }

DVID, 0x00, 0x0A, 0x23, 0x00, 0x00, 0x00, 0x00, 0x00, 0x40, 0x00, 0x40, OX1E,
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DrawCircle

Description Draw a circle with the current ForeColor, DrawWidth @rdwT ype
Command Code | 36
Command DVID, 0, 9, 36, XOH, XOL, YOH, YOL, RH, RL, 0, 0O, C
Respons: ACK
Arguments XOH&XO0L: X 0 coordinat
YOH&YOL: YO coordinate
RH&RL: Radius
Example Draw a circle centered at (64,64) with a radius of 32 [[atdex]
DVID, 0x00, 0x09, 0x24, 0x00, 0x40, 0x00, 0x40, 0x00, 0x20, 0x00, 0x00, CS
DrawPixel
Description Draw a pixel with the ForeCor at (x,y
Command Code | 37
Command DVID, 0, 5, 37, XH, XL, YH, YL, C¢
Respons: ACK
Arguments XH&XL: X coordinate
YH&YL: Y coordinate
Example Draw a pixel at (64,64) [Data in He

DVID, 0x00, 0x05, 0x25, 0x00, 0x40, 0x00, 0x40, CS

DrawFilledBevel

Description Draw a filled bevel (round rectangle) with the cutreareColor, DrawWidth an
DrawType
Command Code | 38
Command DVID, 0, 10, 38, X1H, X1L, Y1H, Y1L, X2H, X2L, Y2H, Y2L, R, C
Respons: ACK
Arguments X1H&X1L: X1 coordinate
Y1H&Y1L: Y1 coordinate
X2H&X2L: X2 coordinate
Y2H&Y2L: Y2 coordinate
R: Corner radius
Example Draw a filled bevel from (0,0) to (64,64) with R = 30 [Rdh Hex

DVID, 0x00, 0x0A, 0x26, 0x00, 0x00, 0x00, 0x00, 0x00, 0x40, 0x00, 0x40, OX1E,

DrawkFilledCircle

Description Draw a filled circle with the current ForeColor, Bi&/idth and DrawTyp
Command Code | 39
Command DVID, 0, 9, 39, X0H, XOL, YOH, YOL, RH, RL, 0, 0O, €
Respons: ACK
Arguments XOH&XOL: X0 coordinate
YOH&YOL: YO coordinate
RH&RL: Radius
Example Draw a flled circle centered at (64,64) with a radius of 32 [Dataér]

DVID, 0x00, 0x09, 0x27, 0x00, 0x40, 0x00, 0x40, 0x00, 0x20, 0x00, 0x00, CS
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DrawFilledRectangle

Description Draw a filled rectangle with the current ForeCobDrawWidth and DrawTyg
Command Code | 40
Command DVID, 0, 9, 40, X1H, X1L, Y1H, Y1L, X2H, X2L, Y2H, Y2L, C
Respons: ACK
Arguments X1H&X1L: X1 coordinate
Y1H&Y1L: Y1 coordinate
X2H&X2L: X2 coordinate
Y2H&Y2L: Y2 coordinate
Example Draw a rectangle from (0,0) to (319,239) [DatiHeXx]
DVID, 0x00, 0x09, 0x28, 0x00, 0x00, 0x00, 0x00, 0x01, 0x3F, 0x00, OXEF, CS
ShowBitmap
Description Show a bitmap saved in the flash memory at (x,yjh# bitmap is a full screen imag
(x,y) will be ignored and it will be displayed at (0,0)
Command Code | 48
Command DVID, 0, 7, 48, Code, ID, XH, XL, YH, YL, C
Respons: ACK
Arguments Code: Bitmap code (0, 1, 2, 3,4, 0
ID: Bitmap ID
XH&XL: X coordinate
YH&YL: Y coordinate
Example Show a bitmap saved in ImageList4 (code = 4), ID = 20a4(64,64) [Data in He»
DVID, 0x00, 0x07, 0x30, 0x04, 0x14, 0x00, 0x40, 0x00, 0x40, CS
SetFont
Description Set the current active font. Text will be writtenngsihis fon
Command Code | 55
Command DVID, 0, 2, 55, Value, C
Respons: ACK
Arguments Value: Font Code (0,1, 2,3,4,5,6,0
Example Set the current font to Font7 (Font Code
DVID, 0, 2,55, 7, CS
Print
Description Write or print text with the current Font, ForeColadat (x,y
Command Code | 57
Command DVID, NOBH, NOBL, 57, XH,XL, YH, YL, <String>, C¢
Respons: ACK
Arguments NOBH&NOBL = 6 + NOC, where NOC is the String Lendttumber of charactel
XH&XL: Cursor X coordinate
YH&YL: Cursor Y coordinate
<String>: Up to 256 ASCII character codes including thaiteation code (NULL).
To start with a new line, insert return code (0x0D) fokdvby new line code (0x0A).
Note: The string must be terminated by 0x00.
Example Write “HELLO” at (0,0,

DVID, 0x00, 0x0B, 0x39, 0x00, 0x00, 0x00, 0x00, 0x48, 0x45, 0x4C, 0x4C, 0x4H

0x00, CS
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GetTextWidth

Description Return text width. If the text is a multi line, then thielest line will be returne

Command Code | 58

Command DVID, NOBH, NOBL, 58, <String>, C

Respons: ACK, 2, WH, WL, C¢

Arguments NOBH&NOBL = 2 + NOC, where NOC is the éng Length (number of characte
<String>: Up to 256 ASCII character codes including thaiteation code (NULL).
To start with a new line, insert return code (0x0D) fokdvby new line code (0x0A).
Note: The string must be terminated by 0x00.
WH&WL: Text Width in Pixels. If the text has more than dine, the widest line will
be returned.

Example Get the width of “HELLO
DVID, 0x00, 0x08, Ox3A, 0x48, 0x45, 0x4C, 0x4C, 0x4F, 0x00, CS

GetTextHeight

Description Return text heigh

Command Code | 59

Command DVID, NOBH, NOBL, 59, <String>, C

Respons: ACK, 2, HH, HL, C¢

Arguments NOBH&NOBL = 2 + NOC, where NOC is the String Lendttumber of charactel
<String>: Up to 256 ASCII character codes including thaiteation code (NULL).
To start with a new line, insert return code (0x0D) fokdvby new line code (0x0A).
Note: The string must be terminated by 0x00.
HH&HL: Text Height in Pixels

Example Get the height of “HELLC
DVID, 0x00, 0x08, 0x3B, 0x48, 0x45, 0x4C, 0x4C, 0x4F, 0x00, CS

GetTextLength

Description Return text lengtl

Command Code | 60

Command DVID, NOBH, NOBL, 60, <String>, C

Respons: ACK, 2, LH, LL, C<

Arguments NOBH&NOBL = 2 + NOC, where NOC is the String Lendttumber of charactel
<String>: Up to 256 ASCII character codes including thaiteation code (NULL).
To start with a new line, insert return code (0x0D) fokdvby new line code (0x0A).
Note: The string must be terminated by 0x00.
LH&LL: Text Length in characters

Example Get the length of “HELLC
DVID, 0x00, 0x08, 0x3C, 0x48, 0x45, 0x4C, 0x4C, 0x4F, 0x00, CS

GetTextLineCount

Description Return text number of line

Command Code | 61

Command DVID, NOBH, NOBL, 61, <String>, C

Respons: ACK, 2, LCH, LCL, C¢

Arguments NOBH&NOBL = 2 + NOC, where NOC is the String Lgth (humber of characte
<String>: Up to 256 ASCII character codes including thaiteation code (NULL).
To start with a new line, insert return code (0x0D) fokdvby new line code (0x0A).
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Note: The string must be terminated by O:
LCH&LCL: Text number of lines

Example Get the line count of “HELLC

DVID, 0x00, 0x08, 0x3D, 0x48, 0x45, 0x4C, 0x4C, 0x4F, 0x00, CS
CopyArea
Description Copy a screen area to internal buffer. The internal bigf€024 pixels (2Kbyte) wid

so, the copied number of pixels should not exceed 1024 pixels.

Command Code

62

Command DVID, 0, 7, 62, XH, XL, YH, YL, W, H, C!
Respons: ACK
Arguments XH&XL: Area left top corner X coordina
YH&YL: Area left top corner Y coordinate
W: Area Width
H: Area Height
Note: W * H <= 1024
Example Copy a screen area at (0,0) with W =32 and H
DVID, 0x00, 0x07, Ox3E, 0x00, 0x00, 0x00, 0x00, 0x20, 0x20, CS
PasteArea
Description Paste an area from the internal buffer. The interndébid 1024 pixels (2Kbyte) wid

so, the pasted number of pixels will not exceed 1024 pixels.

Command Code | 63
Command DVID, 0, 7, 63, XH, XL, YH, YL, W, H, C!
Respons: ACK
Arguments XH&XL: Area left top corner X coordina
YH&YL: Area left top corner Y coordinate
W: Area Width
H: Area Height
Note: W * H <= 1024
Example Paste an area from the internal buffer at (0,0) witk 82 and H = 3

DVID, 0x00, 0x07, Ox3F, 0x00, 0x00, 0x00, 0x00, 0x20, 0x20, CS

GetBitmapDimension

Description Return the bitmap width and hei
Command Code | 64
Command DVID, 0, 3, 64, Code, ID, C
Responsi ACK, 4, WH, WL, HH, HL, C¢
Arguments Code: Bitmap Coc
ID: Bitmap ID
WH&WL: Bitmap Width in Pixels
HH&HL: Bitmap Height in Pixels
Example
GetBitmapStyle
Description Return the bitmap style and transparent

Command Code

65
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Command DVID, 0, 3, 65, Code, ID, C
Respons ACK, 3, S, TCH, TCL, C
Arguments Code: Bitmap Coc
ID: Bitmap ID
S: Bitmap Back Style
0 = Opaque
1 = Transparent
TCH&TCL: Transparent Color in RGB565 format
Example

21




OBJECTS:

“Desktop software engineers never have to write codén@idrawing or even for a button, so why should
embedded engineers?”

This is very familiar in VB and most desktop programmangguages where a control like a Button is an
object and has, for example, a Caption property and a Gigkt &0 which you can attach a method. It acts
as a black-box, as you the programmer do not have ty Wwow the button responds to the click input or
how it looks — that has been sorted out for you.

At Haidar Technology, we believe that embedded engineeusdshave the same capability that desktop
developers have when it comes to Graphical User Ing(fadl). Our solution is a combination of Serial
Enabled Graphic Engine (SEGE) and a true WYS|WYG dnalgdaop Visual GUI builder “LCDMaster”
that allows the embedded engineer to design the GUI lgguhgthe objects onto a simulated screen and
then altering their properties. When the designer is hafthythe layout, the tool will automatically
generate code (Hex file) for the target hardware.

If the layout or some bitmaps need to be redesignedig=innects the target hardware from the
controlling processor (host) and moves it to aas@art of a PC. Program the new code and you have the
new user interface in place! Pure visual changes dcegatre modifications to the host controller code!

Since “SEGE” interacts with the host controller throagterial protocol, integration with a specific
processor or platform, RTOS, or compiler is not reqglirdso, the requirements for the host controller
(memory and speed) are significantly less!

Similar to OOP, “SEGE” contains a group of powerful poeled objects. Each object has a set of
properties, methods and events that define the behdvtoe object and how will be manipulated by the
host controller. The designer only needs to know twinput data to the object to get certain results out
but does not need to know what goes inside the objeeth@$t controller interacts with the objects via a
set of serial commands called “Object Commands”. Tds¢ tontroller will use those commands to alter an
object property, set a new value, invoke a method, getthe user interface message.

Object Code
Each object has a unique code, which specifies the type objbet by its class name.
The table below lists the objects and their codes:

Object Class Nam: | Code in De« | Description

TextBox 1 Displays a dynamic text based on ASCII string received thor
host. Static text can be also displayed.

Button 2 Invokes a “Toggle Method” when pressed or released. Ibea
spring-loaded or toggle button. The button style can be onl
bitmaps or bitmaps and dynamic label. Disable stedéss
supported

Needl¢ 3 Displays a radial gaugehe needle can have a background bit
for the gauge or it can use the screen background imaggeasge
bitmap.

NumberBo: 4 24 user editable bitmaps are used to mimic a -segmen
display.

Slidet 5 2 user editable bitmaps are used to form a hoial or vertical
slider. It invokes a “Move Method” when touched

Char 6 Displays YT or XY line grapl

BarGrapl 7 3 user editable bitmaps are used to form a horizontartical bar
graph or progress bar. It can be also used as 3 colornditators

PictureBo» 8 An area of the screen that can be used for shape drawitigg\
dynamic text, viewing pictures, hand drawing and a lotemor
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Image 9 Displays a single bitmap or an array of bitmaps. t displays GIF
animation with internal or external trigger.

Shap 10 Displays shaf

Screel 11 Screen is basically the same as a Form. It is a@an object
container, which can hold one or more objects. Onlysoneen can
be displayed at any time. A screen can have a full screen
background bitmap or just a solid background.

Borders

All objects have no border but the designer can add 3Cetweshd frames as a part of the screen
background bitmap. In this case, stunning screens carstgnee using any of the graphic design tools
like PhotoShop. Only screen can have a border.

Object ID

At design time, each object will have a unique numbkea@lD”. This number is generated automatically
by “LCDMaster” and can not be altered at run time. fibst will use this number to interact with the
object.

Input Interface (Touch Screen)

All objects except “Needle” have a “TouchZone” propeviien it is enabled, an invisible touch zone or
hotspot will be associated with the object. The defazidt sf the touch zone is the same as the object but i
can be little bigger than the object by altering “TZ®ffproperty.

When an object hotspot is being touched, the objdctageive a “Touch Event” which will trigger other

Touch Zone o
Hotspot

Left + TZC
Top + TZO

Left , Tor

TZO
Touch Zone Offset

events (if enabled) and populate the user interface me@dsidessage). The other events if enabled and
valid for the object will invoke a method to automallig perform a predefined function without the host
supervision.

Event Description
Beeg Invoke Beep Method. Beep for 250 m
NotifyHost Invoke NotifyHot Method.

Drive NotifyHost hardware pin Active (Low) for 10 msec.

For Buttons, NotifyHost Pin will be active when thetbatis released.

For Sliders, NotifyHost Pin will be active when thentiee is moved to new
position.

This pin can be used to interrupt the host controlleedd the UIMessage and then
responses to the user input. This minimizes the frequaniaterruptions to the
normal work of the host.
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Toggle

Invoke Toggle Method. Only valid for Buttons. Toggle thedmtstate. If the
button is disabled (State = 2) then, it will ignore Tloeich Event

Move

Invoke Move Method. Only valid for sliders. Move thelsli hand|

User Interface Message (UIMessage)
The UIMessage will be updated every time an objectvedea “Touch Event”. In order to design a
responsive GUI with no missing events, the host need=atl this message at rate of 4 HZ (every
250msec) or higher. This can be done using one of tlosvfoy methods:

The host uses a timer in ISR or in a loop to read tive$age using “Screen_GetUIMessage”

method.

(Preferred method)The host uses an external interrupt pin tied to “NotifyHostSR at falling edge.
When the interrupt occurred, the host will use “ScreenUMessage” to read the UlMessage.

The UlMessage is:

Variable

Type

Description

uiStatu:

Byte

User Interface Stat

0 = Invalid Event: ui data (in blue) are invalid andwdddoe ignored

1 = Valid Event: ui data (in blue) are valid and new éVas occurred
For momentary buttons, valid event occurred when thehpressed and
released.

uiObjCode

Byte

User Interface Object Co
The object code who had received the touch event

uiObjID

Byte

User Interface Object |
The object ID who had received the touch event

uiObjVvalue

Byte

User Interface Object Val

Only Valid for Buttons and Sliders
For buttons, is the button state

0 = Not pressed

1 = Pressed

For sliders, is the slider value

TSStatu

Byte

Touch screen stat
0 = PenUp
1 = PenDown

XT

Word

Touch X Positio

YT

Word

Touch Y Positio

P

Word

Touch Pressu

Object Properties

The data inside an object is known asgheperties of the object. In familiar terms, it correspondsite
values of variables, which are stored inside the obfextexample, all objects have IDs and it is a
property. Object properties are just like variable inciwtthey can have a type. They can be Byte, Word,
DWord, or String and can be retrieved and set using “©ltProperty “ and “Object_Set Property”.
Not all properties can be set “Read-Only” at run tiifteose properties are set at design time and can not
be changed at run time.

Each property has a unique number called “Property Indéms.number is used by the host to access the

property.

The table below lists all possible object properties:

Property Name Index in Dec Type Acces!
Code - Byte -

ID - Byte -

Left 2 Word Read Onl
Top 4 Word Read Onl
Width 6 Word Read Onl
Heighi 8 Word Read Onl
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Groug 13 Byte Read Onl
Style / Shag 10 Byte Read Onl
Type / Input Type 11 Byte Object Specifi
Mode

Orientatior 14 Byte Read Onlhy
Alignment 15 Byte Read / Writ
DrawType 16 Byte Read / Writ:
DrawWidth 17 Byte Read / Writ:
Font 18 Byte Read / Writ
OffsetX 19 Byte Object Specifi
OffsetY 20 Byte Object Specifi
BackColo 21 Word Read / Writ
ForeColo 23 Word Read / Wite
Coun 35 Byte Object Specifi
HasBitma| 26 Byte Read / Writ:
ImageListCod 27 Byte Object Specifi
BitmaplIDC 28 Byte Object Specifi
BitmaplD1 29 Byte Object Specifi
BitmaplDz 30 Byte Object Specifi
Min 31 Word Object Specifi
Max 33 Word Object Specifi
TZOffsel 25 Byte Read / Writ:
TouchZon 36 Byte Read Onl
BeepEver 37 Byte Read / Writ:
NotifyHostEven 38 Byte Read / Writ:
ToggleEven 39 Byte Read / Writ:
MoveEven 40 Byte Read / Writ:
General 41 Byte Object Specifi
General 42 Byte Object Specifi
General. 43 Byte Object Specifi
Value Byte / Stai 45 Byte Read / Writ
Value_Wor( 44 Word Read / Writ:
Value_DWor( 46 Double Wort Read / Writ:
Value_String / Labt 64 Strinc Write Only
Series1Colc 65 Word Read / Writ
Series.Color 66 Word Read / Writ
Series3Colc 67 Word Read / Writ
Series4Colc 68 Word Read / Writ

The properties in blue are common among all objectgtedare only can be read at run time. The
function and access of some properties are object spdtigcGroup property is not supported in the
current version and it reads “0".

Get, Set and ReDraw Methods

Object properties can be read or set using Object_GmtRyand Object_Set Property methods. Another
method is provided “Object_Readraw” to redraw or refrbshobject. The host will use those three
methods to access the object valid properties.

Also, when you set a property that effects the look aflgect likes BackColor, Text etc. You can set the
“RedrawMode” to YES which will redraw the object aftee new property has been set, or you can set it
to “NO” which will not redraw the object after thegperty has been set. This is very useful when more
than one property need to be set and then redraw jiaet @bone time.

For example, you can set the BackColor and ForeColor grepef a TextBox with the RedrawMode set
to “NO” and then, use “Object_Redraw” to draw the Bext with the new back and fore colors.
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See “Object Method Commands” For more Information

Method

Description

Object_GetFoperty(Code, 1D, Inde:

Return the object property value as an array
bytes [ByteO, Bytel, Byte2, Byte3]

If the property type is Byte:

[Value, O, 0, O]

If the property type is Word:

[ValueH, ValueL, 0, 0]

If the property is Dword:

[ValueO (MSB), Valuel, Value2, Value3 (LSB)]

Object_SetProperty (Code, ID, Index, Redr
Value)

Set the object property as an array of 4 bytes i
property type Byte, Word or Dword or as an array
of up to 64 bytes (ASCII Codes) if the property type
is a string.

If the property type is Byte:

[Value, O, 0, O]

If the property type is Word:

[ValueH, ValueL, 0, 0]

If the property type is Dword:

[ValueO (MSB), Valuel, Value2, Value3 (LSB)]
If the property type is String:

[CHRO, CHRL, ......... CHR63]

The string must be terminated by NULL Characte

=

Object_Redraw(Code, II

Redraw an object. It is used to redraw the ot
after one or more properties have been altered b
Object_SetProperty with RedrawMode set to “N(
method. For example, You can change the
BackColor, ForeColor and Font of a TextBox and
then use Object_Redraw to redraw the TextBox
with the new look at one time. This will reduce th
screen flickering and maximize the speed.

S

D
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Object Descriptions:

Screen

BackGrounc - Sunday, June 06, 2010
Bitmar 10:32 A

Heater: ON

image —— 72 «

S TextBox

NumberBo:
Or TextBox

Button é

Screen is basically the same as a Form. It is a@ar object container, which can hold one or more
objects. Only one screen can be displayed at any tirmere&n can have a full screen background bitmap
or just a solid color background.

A GUI program can have up to 32 screens and each screéwldaup to 64 different objects. A total of
2048 objects per program! This is more than enough for rpp$itations!

| Picture
Box

Screen Properties

Screen properties are only available at design time.

Property Description
Code Screen code =
ID Screen ID numbi
Top Screen top (Y) coordinate -
Left Screen left (X) coordinate =
Width Screen width in pixels = Target LCD X Resolu
Heighi Screen height in pixels = Target LCD Y Resolu
Background Styl | 0 = Soid color backgroun
1 = Full screen bitmap
Background Colc | Screen Background color in RGB565 format (only if Styl@)

Screen Methods

See “Object Method Commands” For more Information

Method Description

Screen_Load (IL Move the screen(ID) data frc the flash memory to the object internal RAM ¢
set the ActiveScreenlD to the loaded screen ID. Tleithod will not draw the
screen and its object. The host can initialize theescobjects before showing
the screen.

Screen_Sho Draw the loaded screcon the target display. The screen is drawn first and
the objects as following:

Shapes, PictureBoxs, Images, Buttons, BarGraphs, TextRoxsberBoxs,
Sliders, Charts, and then all Needles.
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Note: Screen_Load(ID) must be used before Screen_

Screel_Redrav Redraw all objects that their properties have beeredltiey Object_SetProper
method and the draw mode set to "NO”. For examplehtst can change the
label property of five buttons and then use Screen_Redreefrésh the screen.
Only those five buttons will be redrawn with new labels

Screen_GetUIMessa | Return the User Interface Message. The Ul Messagdttellsost if an object h:
received a touch event and its state or value. Thechngssue this method
periodically (every 250 msec or more) to response taskeinput.

Screen_GetActivel Return the active screen ID (ActiveScreer
TextBox:
BackColor
Top
Left
«—» Text Box 1 Height
Width
ForeColo
Static Style

It used to display text. Two styles are provided: Stathdad Static. The standard style is used to write
dynamic text received from the host. The backgrourmdrectangle filled with the back color. The static
style is used to place static text without the backgroantngle (transparent). Generally, is used to print
labels on the screen, which do not need to be changed titne. The text saved in the “Text Property”
will be displayed when the screen is initially loaded simolwn. The text will be clipped if its width or
height higher than the text box width or height.

Properties

Name Index | Type | Acces: | Desciiption
Left 2 Word | R X coordinate in pixe
Top 4 Word | R Y coordinate in pixe
Width 6 Word | R Width in pixels
Heighi 8 Word | R Height in pixel:
Groug 13 Byte | R Grouping is not supported. Reads
Style 10 Byte | R 0 = Standar

1 = Static
Alignment 15 Byte | R/W Text Alignmen

0 = Left

1 = Center

2 = Right
Font 18 Byte | R/W Font from O to
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ForeColo 23 Word | RIW Text color in RGB565 form

BackColo 21 Word | R/W Background color in RGB form
TouchZon 36 Byte | R Enable/Disable touch eve
TZOffsel 25 Byte | R/W Touch zone offset from O tc
Beep Ever 37 Byte | R/W 0 = Do not beep when is touct

1 = Beep when is touched

NotifyHost Even | 38 Byte | R/W 0 = Do not notify host when is touck
1 = Notify host when is touched

Value_String 64 Strinc | W Up to 64ASCII characters including the terminati
character. To start with a new line, inserts retate
(Ox0D) followed by new line code (Ox0A).

Methods
See “Object Method Commands” For more Information
Method Description
Object_GetProper See Get/Set Mhod:
Object_SetProper See Get/Set Metha
Object_Redra See Get/Set Metha
TextBox_HighLight(ID Highlight a TextBox(ID)

BackColor = Highlight color
ForeColor = TextHL color

TextBox_UnHighLight(ID Unhighlight a TextBox(ID!
Redraw the textbox with the initial back and fore colofse Tighligh
and unhighlight methods can be used to implement a ksbiboombo

box.

TextBox_Invert(ID Replace the TextBox(ID) backcolor with forecolor and ¢oter with
backcolor

TextBox_Number(ID Display a numbe from -99999999 to +99999999 on a TextBox(ID). T

is very useful when the text box is used to display nuwaktiata.
Leading zeros, Decimal point and Sign are all supported.

TextBox_Clear(ID Clear TextBox(ID). This will fill the textbox with thbackewolor.

Important Note: If the text box style is Static themgsany of the above methods except “GetProperty”
can cause unpredictable results.
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Button:

I Top B_ackGroum
Bitmap

Left

«—» I Height

& »

Width \_ ForeColo

Bitmapé&Label
Style

@ o O O O
a B

Not Pressed Pressed Diable

Three bitmaps are used to create a button. One bitmépefdtot Pressed state, the second for the Pressed
state and the third one for Disable state (optiofalp styles are supported, Bitmaps or Bitmaps&Label.
Bitmaps style is only used bitmaps to create the butidma label can be added or changed at run time.
Bitmapsé&Label is the same as Bitmaps style exceptsihlabel that can be changed at run time. Also,
buttons can be set up to be either Momentary (spring-loadédtching (toggle). When a momentary
button is pressed (PenDown), its state will changPressed” (the “Pressed” bitmap will be displayed).
Once the screen is not being touched (PenUp), the betdwill change back to “Not Pressed” again (the
“Not Pressed” bitmap will be displayed). The same thiagplened for Latching button except its state
would not change back when the screen is not being toul€tiee.button is disabled, then it will ignore

the touch event.

A new style for the button is the “Transparent” oe&lButton. It is basically a hidden touch zone with
Alfa blending color and Alfa blending ratio of 50%. When lthton is touched by the user (Pressed), then
the Alfa blending color will be blended with the undssth graphics. When the button is “NotPressed”
then, the graphics under the button will come back toab This style does not need bitmaps.

Properties

Name Index | Type | Acces: | Description

Left 2 Word | R X coordinate in pixe

Top 4 Word | R Y coordinate in pixe

Width 6 Word | R Width in pixels

Heighi 8 Word | R Height in pixel:

Groug 13 Byte | R Grouping is not stported. Reads *(

Style 10 Byte | R 0 = Bitmap
1 = Bitmaps&Label
2 = Transparent

Type 11 Byte | R 0 = Momentar
1 = Latching

Font 18 Byte | R/W Font from O to

ForeColo 23 Word | RIW Text color in RGB565 form

Label 64 Strinc | W Up to 64 ASCII characterncluding the terminatio
character. To start with a new line, inserts retunte
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(Ox0D) followed by new line code (0x0:

ImageListCod 27 Byte | R/W Bitmaps Image List Code from 0 to 4. All tht
bitmaps must be saved in the same ImageList
UpBitmapIC 28 Byte | R/W NotPressed Bitmap |
DownBitmaplC 29 Byte | R/W Pressed Bitmap |
DisableBitmapll[ 30 Byte | R/W Disable Bitmap Il
TouchZon 36 Byte | R Enable/Disable touch eve
TZOffsel 25 Byte | R/W Touch zone offset from O tc
Beep Ever 37 Byte | R/W 0 = Do notbeep when is touch
1 = Beep when is touched
NotifyHost Even 38 Byte | R/IW 0 = Do not notify host when is touck
1 = Notify host when is touched
Toggle Ever 39 Byte | R/IW 0 = Do not change the button state when is tot
1 = Change the button state when is touched
Statt 45 Byte | R/W Button Stat
0 = Not Pressed
1 = Pressed
2 = Disable
Methods

See “Object Method Commands” For more Information

Method

Description

Object_GetProper

See Get/Set Methao

Object_SetProper

See Get/Set Methao

Object_Recaw

See Get/Set Methao
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Needle:

“NeedleOnly” Style. Gauge body bitmaps BackGrounc
embedded in the screen background bitmap Bitmap 18¢
Needle Colc
And Type
90 27C
OffsetX,
OffsetY
Amin 0° Amax

Needle is basically a rotating line and generally usezteate an analog meter or radial gauge. Needle
object has two styles: NeedleOnly or RadialGauge. Needifesdyle has no background bitmap while
RadialGauge has background bitmap. In the first stytegéiuge or meter body bitmap is embedded in the
screen background bitmap. When a needle moves to newopptie pixels of the new position are copied
to internal buffer and the pixels of the current positice retrieved from the internal buffer and pasted to
the current position then the needle is drawn at thepmsition. This allows for smooth rotation without
screen flickering.

To save memory, only 8 needles can be added to a scrtkea nvaximum length of 85 pixels

Needle Rang = from 0° to 360° — (Amin + Amax)

Properties

Name Index | Type | Acces: | Description
Left 2 Word | R X coordinate in pixe
Top 4 Word | R Y coordinate in pixe
Width 6 Word | R Width in pixels
Heighi 8 Word | R Height in pixel:
Groug 13 Byte | R Grouping is not supported. Reads
Style 10 Byte | R 0 = NeedleOnl

1 = RadialGauge
Type 11 Byte | R 0 = Normal Lin

1 = Thick Line
Lengtt 41 Byte | R Needle lengt
Color 23 Word | R Needle color in RGB56%rma
OffsetX 19 Byte | R Offset X
OffsetY 20 Byte | R Offset Y
ImageListCod 27 Byte | R Bitmaps Image List Code from O t
BGBitmaplIC 28 Byte | R NotPressed Bitmap |
Min 31 Word | R Minimum Angle
Max 33 Word | R Maximum Angle
Value_Wor( 44 Word | R/W Needle \alue
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Methods

See “Object Method Commands” For more Information

Method Description
Object_GetProper See Get/Set Metha
Object_SetProper See Get/Set Metha
Object_Redra See Get/Set Metha
NumberBox:

I Top W

A
v

Left

DO D1 D2 D3 D4

NumberBox is used to display numerical data. It mimickight Digit Seven-Segment display by using 24
bitmaps for the digits. The bitmaps are user editaldenamst be saved in ImageList2, ImageList3 or/and
ImagelList4 with back style set to opaque and with the ssmmeence as shown in the table below. This
allows for using three different sizes, styles and/twrsalong the GUI screens! BCD decoding, Leading
zeros and Sign are all supported internal to the SEGHEggteonly needs to set the 4 bytes value!

Bitmap IC Bitmar

0

1

2
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10

11
12
13
14
15
16
17
18
19
20
21
22
23 Blank or OFF bitma
Properties
Name Index | Type Acces: | Description
Left 2 Word R X coordinatein pixels
Top 4 Word R Y coordinate in pixe
Width 6 Word R Width in pixels
Heighi 8 Word R Height in pixel:
Groug 13 Byte R Grouping is not supported. Reads
Style 10 Byte R 0 = Bitmap
InputType 11 Byte R/W 0 = Unsigned Long (0 to 999999
1 = (+/-) Signed Long (-999999 to +9999999)
2 =(-) Signed Long (-9999999 to 9999999)
3 = Discrete. Each Digit is individually controlled
by its Address (0 to 7) and its value (0 to 23)
DecimalPoin 41 Byte R/W 0 = No Decimal Poir
1=00
2=0.00
3 =0.000
4 = 0.0000
5 =0.00000
6 = 0.000000
7 = 0.0000000
LeadingZera 42 Byte R/W 0 = Do not delete leading ze
1 = Delete leading zeros
DigitCount 35 Byte R 0 =1 Digi
1 = 2 Digits
2 = 3 Digits
3 =4 Digits
4 =5 Digits
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5 = 6 Digits

6 = 7 Digits

7 = 8 Digits
ImageListCod 27 Byte R/W 0 = ImagelList

1 = ImagelList3

2 =ImagelList4
TouchZon 36 Byte R Enable/Disable touch eve
TZOffsel 25 Byte R/W Touch zone offset from O tc
Beep Ever 37 Byte R/W 0 = Do not beep when is touct

1 = Beep when is touched
NotifyHost Even 38 Byte R/W 0 = Do not notify host when is touck

1 = Notify host when is touched
Value_DWor( 46 DWord | R/W NumberBox Valu

For InputType 0, 1 and 2

[ByteO(MS), Bytel, Byte2, Byte3(LB)]

For InputType 3

[0, O, DA, DV]

DA = Digit Address from 0 to DigitCount — 1
DV = Digit Value = Digit Bitmap ID from 0 to 23
If DA = 16, set all digits to DV

Methods
See “Object Method Commands” For more Information
Method Description
Object_GetProper See Get/Set Metha
Object_SetProper See Get/S' Method:
Object_Redra See Get/Set Metha
Slider:
OffsetX Channel Body
OffsetY \ Top l Bitmar
«—>
Left j Height
| [y
Contro_/ Width g
Bitmap «—»
Max

Two user editable bitmaps are used to create a horizontertical linear slider. One bitmap for the slider
body or background while the second for the slider cootrblandle. When the slider handle is touched
and dragged along the slider channel, “Move Event” willibenabled) generated which will invoke
“Move method” to draw the handle at the new positiomwid supervision from the host. The new slider
value will be updated on every movement of the handle andeepo the UIMessage. Touching
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anywhere on the slider body bitmap causes the handbapots that location. The maximum travel is the
channel width for horizontal slider or channel heightentical slider. The body bitmap size (width and
height) should be large enough to hold the handle bitmaphdinde offset (X,Y) determine the position
of the handle relative to the body bitmap top left eorithe travel direction for horizontal slider isrfro
left (min) to right (max) and for vertical slider i®i bottom (min) to top (max). The minimum value is
always 0.

Properties
Name Index | Type Acces: | Description
Left 2 Word | R X coordinate in pixe
Top 4 Word | R Y coordinate in pixe
Width 6 Word | R Width in pixel:
Heighi 8 Word | R Height in pixel:
Groug 13 Byte R Grouping is not supported. Reads
Style 10 Byte R 0 =Linea
Orientatior 14 Byte R 0 = Horizonte
1 = Vertical
OffsetX 19 Byte R Handle offset x relative to the body bitn
OffsetY 20 Byte R Handle offset y relative to the body bitn
ImageListCod 27 Byte R Image List Code. The body and control bitmaps r
be saved in the same ImageList
BodyBitmapIL 28 Byte R Body or background bitmap
ControlBitmaplC 29 Byte R Control or handldbitmap IC
Min 31 Word | R Minimum value =1
Max 33 Word | R Maximum valur
TouchZon 36 Byte R Enable/Disable touch eve
TZOffsel 25 Byte R/W Touch zone offset from O tc
Beep Ever 37 Byte R/W 0 = Do not beep when is touct
1 = Beep when is touched
NatifyHost Even 38 Byte R/W 0 = Do not notify host when is touck
1 = Notify host when is touched
Move Even 40 Byte R/W 0 = Do not move handle when is touched
dragged
1 = Move handle when is touched and dragged
Value Byt¢ 45 Byte R/W Slider Value fom 0 to Ma:
Methods
See “Object Method Commands” For more Information
Method Description
Object_GetProper See Get/Set Metha
Object_SetProper See Get/Set Metha
Object_Redra See Get/Set Metha
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Chart:

I Top /—Chart Arei
e T T Plot
€ > Area
Yma ——//\ Height

/ \
v —

XY Chart |« Width >

‘XSBaCl YT Char

Xmax

(/R
\—)

The chart object is used to graphically display input (dfd) points. Two types are supported: YT and
XY. Inthe YT (Y-Time or Oscilloscope mode) type, tireek are drawn from left to right, continuously
wrapping and does not get erased upon the wrap. In YT typethenpoints Y coordinates are used to
draw the lines at specified sampling rate or XsamplenUWpoeiving a new point, Xsample increments by
one and a new line will be drawn from the previousodgrdinate to the new Y coordinate (the previous line
will be erased first). Xsample will be set to 0 whesvialue reaches Xmax . The YT chart origin (0,0) is at
the left bottom corner.

The XY type, is a two dimensional chart where the poian® Y coordinates are used to draw the lines.
The plot area is divided into 4 quadrants with the origth@icenter of the plot area. The input X and Y
data range for XY type is:

-Xmax/2 <= X <= Xmax/2

-Ymax/2 <=Y <= Ymax/2

4 series can be drawn at the same time and each oite ¢@er but all use the same PenWidth. In YT
type, all series must be updated at the same sampleng ra

Chart Array method is used to draw an array of pointsavitimgle command! This is very useful to
graphically review data saved in the host memory otdibgofunction or processed data at one time.
Ymax is the number of points along the Y axis.

Xmax is the number of points along the X axis.

Xspace is the number of pixels between the X points.

Plot Area Width = Xmax * Xspace

Plot Area Height = Ymax

Chart Area Width = Plot Area Width + 2 * OffsetX

Chart Area Height = Plot Area Height + 2 * OffsetY
Where OffsetX = OffsetY = 2

Properties
Name Index | Type Acces: | Description
Left 2 Word | R X coordinate in pixe
Top 4 Word | R Y coordinate irpixels
Width 6 Word | R Width in pixels
Heighi 8 Word | R Height in pixel:
Groug 13 Byte R Grouping is not supported. Reads
Style 10 Byte R 0 = Line
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Type 14 Byte R 0=YT

1=XY
OffsetX 19 Byte R Plot Area X offse
OffsetY 20 Byte R Plot Area Y offel
Serie: 35 Byte R/W Series Cout

0 =1 Series

1 =2 Series

2 = 3 Series

3 =4 Series
Xspact 40 Byte R Space in pixels between X poi
PenWidtt 17 Byte R 0 = Normal ( 1 pixel wide

1 = Thick ( 3 pixels wide)
Xmax 31 Word | R Number of points along tFX axis
Ymax 33 Word | R Number of points along the Y a
BackColo 21 Word | R/W Chart back color in RGB565 forn
Series1Colc 65 Word | R/W Series 1 color in RGB565 forn
Series2Colc 66 Word | R/W Series 2 color in RGB565 forn
Series3Colc 67 Word | R/IW Series 3 color in RGB565 forn
Series4Colc 68 Word | R/IW Series 4 color in RGB565 forn
TouchZon 36 Byte R Enable/Disable touch eve
TZOffsel 25 Byte R/W Touch zone offset from 0 tc
Beep Ever 37 Byte R/W 0 = Do not beep when is touct

1 = Beep when is touched
NotifyHost Even 38 Byte R/W 0 = Do not notify host when is touck

1 = Notify host when is touched

Methods

See “Object Method Commands” For more Information

Method

Description

Object_GetProper

See Get/Set Methao

Object_SetProper

See Get/Set Methao

Object_Redra

See Get/Set Methao

Chart_Clear(IC

This will fill the chart area with the BackColor whiavill effectively
delete all series

Chart_Point(ID, S, X, Y

Draw signal Point(X,Y) to the Series (!
If the chart type is YT, then only the Y value will beeds
If the chart type is XY, then both Y and X values Wi used

Chart_Hline(ID, Y, C

Draw a constant horizontal line at Y and with Colo). (The width of the
line is determined by PenWidth

Chart_Vline(ID, X, C

Draw aconstant vertical line at X and with Color (C). Thelthi of the
line is determined by PenWidth

Chart_Array(ID, S, X0, Y(
...Xn, Yn)

YT: n =512 points (Only Y)
XY: n =256 points (X,Y)

Draw an array of Points(X,Y) to the Series

If the chart type is YT, then 512 points (Y only) can &etdy the host tq
fill the chart

If the chart type is XY, then 256 points (X,Y) can be ¢snthe host to
fill the chart.

Chart_MultiPoint(ID, X0, YO,
X1,Y1,X2,Y2,X3,Y3)

X0,Y0: Seriesl
X1,Y1: Series2
X2,Y2: Series3
X3,Y3: Series4

Draw signal Point(X,Y) to each seri

If the chart type is YT, then only the Y value will beeds

If the chart type is XY, then both Y and X values Ww# used

Use this command to update the chart if the chart has than one
series. Set X and Y to zero for the unused series.
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BarGraph:

OFF BM
Left | Top Bitmap Stvl¢ f
«—>
i Height
<«—H I o >
—» e Width  \
SegmentSpa ON2 BM

ON1 BM

FcreColol i Line Style /BackCOIO

The BarGraph or (Progress bar) object is basicdiiye-based indicator. It allows you to visualize the
progress of a process graphically. Also, it can be usddva Colored Status LED Indicators. Two styles
are supported: Bitmap style and Line style.

The bitmap style uses three bitmaps to form the segnoétiie object. The first bitmap is for the inactive
(or OFF) segment, the second is for the activel (ot)3&gment and the third one for the active2 (or
ONZ2) segment. The three bitmaps must have the same widtresyid and must be saved in the same
ImagelList. “SegmentSpace” specifies the space bettheesegments and this space is transparent to the
background image.

For horizontal orientation, the object width and hemytet

Width = SBW * SegmentCount + SegmentSpace * (SegmentCount — 1)

Height = SBH

For vertical orientation, the object width and heigtd:

Width = SBW

Height = SBH * SegmentCount + SegmentSpace * (SegmentCount — 1)

Where:

SBW: Segment bitmap width

SBH: Segment bitmap height

SegmentCount: Number of segments

The range of the bargraph is:

Range: from 0 to SegmentCount

The line style uses the fill color (ForeColor) and BazkColor to draw the object. The segment is a
vertical/horizontal normal (1 pixel wide) line. The widind height are determined at design time, which
will give the bargraph its range.

For horizontal orientation:

Range: from 0 to Width — 1

For Vertical orientation:

Range: from 0 to Height - 1

For both styles, the bargraph is drawn form lefigbtror from bottom to top.

The Mode property specifies how the bargraph will disghayinput value. Three modes are provided: Bar,
Dot or LED. Only the bar mode is available for theelstyle.

For the bar mode, the number of active segments (ORINQ) is equal to the bargraph value.
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For the dot mode, only one segment will be active (ONDN2) at any time depending on the bargraph
value.

The LED mode is a discrete mode which can be used tocriiiw-Color Status LED indicators. In this
mode, any segment can be active (ON1 or ON2) or ina@@i#€) depending on the bargraph value.

The “Value” property of the BarGraph object is littiéferent than other object. It is a 4 bytes array
(Double Word) where the first two bytes specifies thki® as word, the third byte is the Segmentindex
and the fourth is not used:

[ValueH, ValueL, Segmentindex, X]

Where:
ValueH&ValueL: The value of the bargraph.
ValueMin =0

ValueMax = SegmentCount for Bitmap style

ValueMax = Width — 1 for Line style and horizontalesriation
ValueMax = Height — 1 for Line style and vertical orggidn
Segmentindex: Determines the segment bitmap

0 = Inactive or OFF bitmap

1 = Activel or ON1 bitmap

2 = Active2 or ON2 bitmap

For Line style, this byte will be ignored

Examples:

For Bar Mode:

[0x00, 0x00, 0x00, 0x00] => All segments are Inactive or OFF
[0x00, 0x05, 0x01, 0x00] => The first 5 segments are ON1

For Dot Mode:

[0x00, 0x00, 0x00, 0x00] => All segments are Inactive or OFF
[0x00, 0x05, 0x02, 0x00] => Segment#5 is ON2

For LED Mode:

[0x00, 0x00, 0x00, 0x00] => All segments are Inactive or OFF
[Ox00, 0x05, 0x02, 0x00] => LED#5 is ON2

[Ox00, 0x07, 0x01, 0x00] => LED#5 is ON2 and LED#7 is ON1
For Line Style (Bar mode only)

[0x00, 0x00, 0x00, 0x00] => All lines are drawn with the backcolor
[0x00, 0x05, 0x00, 0x00] => The first 5 lines are drawn with tihecalor

Properties

Name Index | Type Acces: | Description

Left 2 Word R X coordinate in pixe

Top 4 Word R Y cooidinate in pixel

Width 6 Word R Width in pixels

Height 8 Word R Height in pixel:

Groug 13 Byte R Grouping is not supported. Reads

Style 10 Byte R 0 = Bitmay
1 =Line

Type 11 Byte R 0 =Ba
1 = Dot
2=LED

Orientatior 14 Byte R 0 = Horizonte
1 = Vertical

SegmentCoul 35 Byte R Number of Segments (only valid for Bitmap St

SegmentSpa 19 Byte R The space between the segments (only vali
Bitmap Style)

ForeColo 23 Word R/W Fill color in RGB565 format (only valid for Lin
Style)
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BackColo 21 Word R/W BackGround color in RGB565 format (only va
for Line Style)
ImageListCod 27 Byte R/W Bitmaps Image List Code from 0 to 4. All tht
bitmaps must be saved in the same ImageList
OFFBitmaplC 28 Byte R/W Inactive or OFF Bitmap |
ON1BitmaplIC 29 Byte R/W Activel or ON1 Bitmap I
ONZ2BitmaplIC 30 Byte R/W Active2 or ON2 Bitmap I
TouchZon 36 Byte R Enable/Disable touch eve
TZOffsel 25 Byte R/W Touch zone offset from 0 tc
Beep Ever 37 Byte R/W 0 = Do not beep when is touct
1 = Beep when is touched
NotifyHost Even 38 Byte R/W 0 = Do not notify host when is touck
1 = Notify host when is touched
Value_DWor( 44 DwWord | R/W The BarGraph Valt
Byte0O = ValueH
Bytel = ValueL
Byte2 = Segmentindex
Byte3 = X (Don't Care)
Methods

See “Object Method Commands” For more Information

Method

Description

Object_GetProper

See Get/Set Methao

Object_SetProper

See Get/Set Methao

Object_Redra

See Get/Set Methao
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PictureBox:

Left I Top

< > A
Channel 1 = 0.0«
Channel 2 = 98.¢

Height

\
»
>

Width

&
<

The Picture Box object is basically an area of theestwhich you can use it to print text, draw shapes,
show bitmaps from the flash or directly from theagvort, hand (stylus) drawing and a lot more.

The back style can be set to be a solid back colarbitmap. The background bitmap can be changed at
run time and placed at the origin (0,0) which is the éfipdorner. A clipping control is enabled for the
picture box to prevent any drawing outside the its area.

Properties
Name Index | Type Acces: | Desription
Left 2 Word R X coordinate in pixe
Top 4 Word R Y coordinate in pixe
Width 6 Word R Width in pixels
Heighi 8 Word R Height in pixel:
Groug 13 Byte R Grouping is not supported. Reads
Style 10 Byte R 0 = Standar
DrawType 16 Byte R/W 0 = Solic
1 =Dash
2 = Dot
DrawWidth 17 Byte R/W 0 = Norma
1 = Thick
Font 18 Byte R/W Font from O to
BackStyle 26 Byte R/W 0 = Solid color backgrout
1 = Bitmap background
ForeColo 23 Word R/W Fore Color in RGB565 formi
BackColo 21 Word R/W Back Color in RGB565 forme
ImageListCod 27 Byte R/W Bitmaps Image List Code from 0O to
BGBitmaplIC 28 Byte R/W Background bitmap |
EnableStylusDrawir | 41 Byte R/W Enable stylus (hand) drawi
TouchZon 36 Byte R Enable/Disable touch eve
TZOffsel 25 Byte R/W Touch zone offset from O tc
Beep Ever 37 Byte R/W 0 = Do not beep when is touct
1 = Beep when is touched
NotifyHost Even 38 Byte R/W 0 = Do not notify host when is touck
1 = Notify host when is touched
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Methods

See “Object Method Commands” For more Information

Method

Description

Object_GetProper

See Get/Set Methao

Object_SetProper

See Get/Set Methao

Object_Redra

See Get/Set Methao

PictureBox_LoadBGBitmap(ID, ImageListCoc
BitmaplID)

Load a background bitmap from the fl memory.
This will clear the picture box

PictureBox_RemoveBGBitmap(l

Remove the background bitmap. This will clear
picture box and fill it with the back color

PictureBox_Bitmap(ID,X,Y,ImageListCode,Bitmr
ID)

Show a bitmap at (X,Y) from the fla

PictureBox_DynBitmap(ID,X,Y,W,H

Show a bitmap at (X,Y) from the serial

PictureBox_Line(ID,X1,Y1,X2,Yz

Draw a lint

PictureBox_Rect(ID,X1,Y1,X2,Y2,R,

Draw a Rectang

PictureBox_Circle(ID,X0,Y0,Rad, Draw a Circl
PictureBox_CopyArea(lD,X,Y , W, Copy an are
PictureBox_PasteArea(ID,X,Y,W, Paste an an

PictureBox_Clear(IC

Clear the picture bc

PictureBox_Print(ID,X,Y,Strinc

Print text at (X,Y

PictureBox_SetPixel(ID,X,\

Set a pixel at (X,Y

PictureBox_GetPixel(ID,X,Y

Get a pixel colc at (X,Y)

PictureBox_GetLine(ID,Mode,Line

Get a full line
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Image:

Top Icon

Left

ImageSeq GIF Animatior

The Image Object is used to display a single bitmap Xiopa group of bitmaps that can be linked to a
timer event or to byte value. This object has two styimage Sequence or Animation. The image
sequence is very useful to display a process (like batitemging, tank filling etc.) status using an array of
bitmaps. One bitmap from the array will be displayedmgttime based on the byte value property. The
animation style is similar to the image sequence btgaisof linking the bitmap ID to a value, it is linked
to an internal or external timer event. At every tiragent, the next bitmap in the queue will be displayed
depending on the movement direction.

For example, most embedded devices have a widget to shdwattiery charging process and the amount
of remaining power. This widget can be easily created usmintage object with its style set to image
sequence as shown in the table below. Host measureslthge of the battery and calculates the
remaining power and then sends to set the value afidnge sequence. The bitmaps must be saved in
sequence where the Array Start Index (AS]I) is the ffitstap 1D in the array.

The displayed bitmap ID = ASI + Value

Value Property | Battery Power Bitmap 1D Shown Bitmag
0 90 to 1009 ASI +C
1 80 to 89Y ASI +1
2 70 to 799 ASI + 2
3 60 to 69Y ASI + G
4 50 to 59Y ASI + 4
5 40 to 499 ASI + &
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6 30 to 39% ASI + 6

7 20 to 299 ASI +7

8 0 to 19% ASI + €

The same thing can be done to create animation. Instemsihg the value property to determine the
displayed, a timer event will trigger the animation nexirfe or bitmap. The timer can be internal to SEGE
with a single animation running at one time. This linntatis because the large processing power required
to run the animation. The “MoveType” property speciftes direction in which the animation bitmaps or
frames will be displayed. For forward direction, thetfibitmap in the array will be displayed first and then
the second and so on. The backward direction is theletenopposite. Animation wraps to the beginning
or the end of the array depending on the direction.

For example, the table below shows how to make revplearth animation linked to internal timer at high
speed (500msec)

Internal Timer Bitmap or Frame
Fast Forward direction
Omse
ASI + 0
500mse
ASI + 1
1sel
ASI| + 2
1.5se
ASI + 3
2se(
ASI + 4
2.5se
ASI + 5
3se(
ASI + 6
3.5se
ASI + 7
4se(
ASI + 8
4.5se
ASI +9
Properties
Name Index | Type Acces: | Description
Left 2 Word R X coordinate in pixe
Top 4 Word R Y coordinate in pixe
Width 6 Word R Width in pixels
Heighi 8 Word R Height in pixel:
Groug 13 Byte R Grouping is not supported. Reads
Style 10 Byte R 0 = Image Sequen
1 = Animation
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MoveType 11 Byte R/W Only valid for animatio

0 = Forward

1 = Backward
Spee: 41 Byte R/W Only valid for animatio

0 = External control

1 = Internal Timer Slow (1sec)

2 = Internal Timer Fast (500msec)
BitmapCoun 35 Byte R Number of bitmaps in the array. Set to O for a sil

bitmap
ArrayStartinde 28 Byte R First bitmap ID in the arr¢
ArrayEndinde: 42 Byte R Last titmap ID in the arra’

ASI + BitmapCount - 1
ImageListCod 27 Byte R/W Bitmaps Image List Code from 0 to
TouchZon 36 Byte R Enable/Disable touch eve
TZOffsel 25 Byte R/W Touch zone offset from 0 tc
Beep Ever 37 Byte R/W 0 = Do not beep wheis touche

1 = Beep when is touched
NotifyHost Even 38 Byte R/W 0 = Do not notify host when is touck

1 = Notify host when is touched
Value Byt¢ 45 Byte R/W Only valid for image sequen

Methods

See “Object Method Commands” For more Information

Method

Description

Object_GetProper

See Get/Set Methao

Object_SetProper

See Get/Set Methao

Object_Redra

See Get/Set Methao

Animation_Play(ID

Play an animatic

Animation_Stop(ID

Stop or pause an animat

Animation_Refresh(IC

Set the animatiorrame counter to
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Shape:

Fllled Rectangle

<—>

Width

This object is used to place a shape on a screen. It cesetlé¢o draw a frame or border for an object or a
group of objects.

Properties
Name Index | Type Acces: | Description
Left 2 Word | R X coordinate in pixe
Top 4 Word | R Y coordinate in pixe
Width 6 Word | R Width in pixels
Heighi 8 Word | R Height in pixel:
Groug 13 Byte R Grouping is not supported. Reads
Shap 10 Byte R 0 = Line
1 = Rectangle
2 = Bevel
3 = Circle
4 = FilledBevel
5 = FilledCircle
6 = FilledRectangle
DrawType 16 Byte RIW 0 = Solic
1 =Dash
2 = Dot
DrawWidth 17 Byte RIW 0 = Norma
1 = Thick
ForeColo 23 Word | R/IW Draw and Fill color in RGB565 form
TouchZon 36 Byte R Enable/Disable toth even
TZOffsel 25 Byte R/W Touch zone offset from O tc
Beep Ever 37 Byte R/W 0 = Do not beep when is touct
1 = Beep when is touched
NotifyHost Even 38 Byte R/W 0 = Do not notify host when is touck
1 = Notify host when is touched

47



Methods

See “Object Method Commands” For more Information

Method

Description

Object_GetProper

See Get/Set Methao

Object_SetProper

See Get/Set Methao

Object_Redra

See Get/Set Methao
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OBJECT METHODS COMMANDS

Object methods commands are a set of serial commartdsiltize used by the host to interact with the
objects. The host processor (Master) can send 34 diffgqees of messages to the SIGC-Cx board (Slave).
If the message is valid, the slave will respond W€K and the requested data for “Get” messages or just
the ACK for the other messages. If the message igatiot, the slave will respond with NAK or it will ho
respond at all. SIGC-Cx will respond with NAK if:

If the host tried to Set a Read only property or to@étrite only property

If the host tried to Set/Get invalid property index tfoe object

If the host tried to interact with invalid object @dr ID

If the host tried to interact with the objects butstoeen is already loaded

The table below lists all available object methodsmands.

Command Name Code Valid For Command Method
Screen_Loa 10C Screel Load a screen(Il
Screen_Sho 10z Screel Display a the loaded scre
Screen_GetUiMs 10z Screel Get the user interface mess
Screen_Redat 10¢€ Screel Redraw the active scre
Screen_GetActiv 107 Screel Get active screen

EnableU 14¢ Screel Enable or Disable User Interf:
Object_GetProper 104 All Get object proper
Object_SetProper 10t All Set object proper
Object_Redra 10¢ All Redraw an obje
TextBox_HighLigh 11C TextBox Highlight a textbo
TextBox_UnHighLigh 111 TextBox UnHighlight a textbo
TextBox_Inver 11z TextBox Invert a textbo
TextBox_Clea 11z TextBox Clear a textbc
TextBox_Numbe 114 TextBx Display a number on a textkt
PictureBox_LoadBGBitme 117 PictureBo: | Load a background bitm
PictureBox_RemoveBGBitm:; 11¢ PictureBo: | Remove the background bitr
PictureBox_Bitma 11¢ PictureBo: | Display a bitmap from flas
PictureBox_DynBitma 12C PictureBo: | Display a bitmap from serial pi
PictureBox_Lin 121 PictureBo: | Draw a line
PictureBox_Rectang 122 PictureBo: | Draw a rectang
PictureBox_Circl 124 PictureBo: | Draw a circli
PictureBox_CopyAre 12t PictureBo: | Copy an are
PictureBox_PaeAret 12¢€ PictureBo: | Paste a copied at
PictureBox_Clet 127 PictureBo: | Clear a picture bc
PictureBox_Prir 12¢ PictureBo: | Print tex

PictureBox_SetPix 12¢ PictureBo: | Set a pixe
PictureBox_GetPix 13C PictureBo: | Get a pixe
PictureBox_GetLin 148 PictureBo: | Get or return a full line pixe
Animation_Pla 131 Image Play animatio
Animation_Sto| 132 Image Stop animatio
Animation_Refres 13¢ Image Refresh animatic

Chart_Poir 134 Char Add a new poir

Chart_Clee 13t Char Clear a cha

Chatt_Array 13€ Char Add an array of poin
Chart_VerticalLin: 137 Char Draw a constant vertical lii
Chart_HorizontalLin 13¢ Char Draw a constant horizontal li
Chart_MultiPoin 13¢ Char Add a new point for each ser
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Below is the description of each command in details. Foity, comma (,) is used to separate between the

command bytes or the response bytes.

Screen_Load

Description

Load a screen. This command will retrieve the screenfdam the flash memory ai
place them in the object RAM without displaying theesar. After loading the screen
the host can initialize (similar to “Form_Load method/B) the objects and then serj
“Screen_Show” to display the screen. The host neesknth this command to switch
or jump to a specific screen. This command will akatse “ActiveScreenID” to the
loaded screen ID.

Command Code | 10C

Command DVID, 0, 2, 100, ScriD, C

Respons ACK/NAK

Arguments ScrID = Screen ||

Example Load MainScreen (MainScreen ID =

DVID, 0, 2, 100, 0, CS

Screen_Show

Description

Show a screen. This command will show (draw) the loaciebs (active screen)
the target Display. The screen must be loaded first.

Command Code | 10z

Command DviD, 0, 1,102, C

Respons ACK/NAK

Arguments None

Example Show MainScren (assuming it is already load

DVID, 0, 1, 102, CS

Screen_GetUiMsg

Description

Returns the User Interface Mess

Command Code

10¢

Command

DVID, 0, 1, 103, C

Respons:

ACK, 11, uiStatus, uiObjCode, uiObjID, uiObjValue, TSStais${, XtL, YtH, YtL,
PtH, PIL, CS

Arguments

Please see “User Interface Message” on page 23 fordetai

UiStatus: user interface status byte

UiObjCode: the code of the object who received the Tawent

UiObjID: the ID of the object who received the Touclektv

UlObjValue: the current value or state of the objelsbweceived the Touch Event
TSStatus: Touch Screen Status byte

XtH&XtL: The touch X coordinate

YtH&YtL: The touch Y coordinate

PtH&PtL: The touch pressure

Example

Get the user interface mess
DVID, 0, 1, 103, CS

50



Screen_Redraw

Description

Redraw all objects that their properties have beeredltiey Object_SetProper
method and the draw mode set to "NO”. For examplehtst can change the label
property of five buttons and then use Screen_Redraw &shefhe screen. Only thosg
five buttons will be redrawn with the new labels.

3%

Command Code | 10€

Command DVID, 0, 1, 106, C

Respons ACK/NAK

Arguments None

Example Redraw MainScreen (assuming it is already loe

DVID, 0, 1, 106, CS

Screen_GetActivelD

Description Return the active (current) screer
Command Code | 107
Command DVID, 0, 1, 107, C
Respons: ACK, 1, ID, C¢
Arguments ID = The active screen
Example Get the active screen |
DVID, 0, 1, 107, CS
EnableUl
Description Enable r Disable User Interface. When it is disabled, objaglisstop responding t

the user touch (no TouchEvent will be generated). Thadtlis will be reflected on
the SystemStatus <6>.

Command Code | 14€

Command DVID, 0, 2, 149, Mode, C

Respons ACK/NAK

Arguments Mode = 0 => Disab
Mode = 1 => Enable

Example

Object_GetProperty

Description Return the object property value as an array of 4 bytae(BBytel, Byte2, Byte
Command Code | 104

Command DVID, 0, 4, 104, ObjCode, ObjID, Prolndex,

Respons¢ ACK/NAK, 4, Byte0, Bytel, Byte2, Byte3, (

Arguments ObjCode = The object co

ObjID = The object ID

Prolndex = The object property index
ByteO = Property value byte 0 (MSB)
Bytel = Property value byte 1

Byte2 = Property value byte 2

Byte3 = Property value byte 3 (LSB)
If the property type is Byte:

ByteO = property value

Bytel = Byte2 = Byte3 =0

If the property type is Word:

ByteO = property value high byte
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Bytel = property value low by
Byte2 = Byte3 =0

If the property type is DWord:
ByteO = property value MSB
Bytel = property value bytel
Byte2 = property value byte2
Byte3 = property value byte3

Note: ByteO, Bytel, Byte2 and Byte3 are invalid if tagponse code is NAK

Example

Get the font of a text box (ObjCode = 1, ObjID = 2@IRdex = 18
DvID,0 ,4, 104, 1, 20, 18, CS

Response: Font3

ACK, 4,3,0,0,0, 13

Get the back color of a text box (ObjCode = 1, ObjIRO=Prolndex = 21)
DVID,0 ,4, 104, 1, 20, 21, CS

Response: White (RGB565 format)

ACK, 4, 255, 255, 0, 0, 8

Get the value of a number box (ObjCode = 4, ObjID = 8irfélex = 46)
DVID,0 ,4, 104, 4, 8, 46, CS

Response: 99999999

ACK, 0x04, 0x05, OxF5, OXEOQ, OxFF, OXE3

Object_SetProperty

Description Set the object property value as an array of 4 bytes (Bfagtel, Byte2, Byte3] ors
String
Command Code | 10

Command

If the property type is not a String (Property Inc 64):

DVID, 0, 9, 105, ObjCode, ObjID, Prolndex, DrawMode, BytBgtel, Byte2, Byte3,
CSs

If the property type is a String (Property Index = 64):

DVID, (5+n+1), 105, ObjCode, ObjID, Proindex, DrawModé&JRD, CHR1,...,
CHRn, CS

Where n: is the string length (number of characteduding the termination charact
“NULL". The maximum length is 64 characters (n = 63)

Respons:

ACK/NAK

Arguments

ObjCode = The object co

ObjID = The object ID

Prolndex = The object property index

DrawMode = 0 => Do not redraw the object
=1 => Redraw the object

ByteO = Property value byte 0 (MSB)

Bytel = Property value byte 1

Byte2 = Property value byte 2

Byte3 = Property value byte 3 (LSB)

CHRO ....CHRn = The string ASCII codes

If the property type is Byte:
ByteO = property value

Bytel = Byte2 = Byte3 =0

If the property type is Word:
ByteO = property value high byte
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Bytel = property value low by

Byte2 = Byte3 =0

If the property type is DWord:

ByteO = property value MSB

Bytel = property value bytel

Byte2 = property value byte2

Byte3 = property value byte3

If the property type is String:

CHRO ....CHRn = The string ASCII codes. Maximum 64 and museétminated by
NULL (0x00)

Example

Set the font of a text box to Font3 and redraw (ObgCed,, ObjID = 20, Prolndex
18, DrawMode = 1)

DviD,0,9, 105, 1, 20, 18, 1, 3,0, 0, 0, CS

Response: Font3

ACK/NAK

Set the back color of a text box to Red (RGB565 formatF808) and Redraw
(ObjCode = 1, ObjID = 20, Proindex = 21, DrawMode = 1)

DvID,0,9, 105, 1, 20, 21, 1, 248, 0,0, O, CS

Response:

ACK/NAK

Write “Hello” to a text box and Redraw (ObjCode =(ihjID = 20, Prolndex = 64,
DrawMode = 1)

DVID, 0, 11, 105, 1, 20, 64, 1, 72, 101, 108, 108, 111, 0, CS

Response:

ACK/NAK

Set the value of a number box to -9999 and redraw (ObjE@d@bjID = 8, Prolndex
= 46)

DVID, 0, 9, 105, 4, 8, 46, 1, 255, 255, 216, 241, CS
Response:

ACK/NAK

Object_Redraw

Description Redraw an Obje
Command Code | 10¢
Command DVID, 0, 3, 108, ObjCode, ObjID, (
Respons ACK/NAK
Arguments ObjCode = The object co
ObjID = The object 1D
Example Redraw a text box (ObjCode = 1, ObjID =

DvID,0,3, 108, 1, 20, CS
Response:
ACK/NAK

TextBox_HighLight

Description Highlight a Text Bo
Command Code | 11C

Command DVID, 0, 2, 110, TextBoxID, C
Respons ACK/NAK

Arguments TextBoxID = The text box |
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Example

Highlight a text box (ObjID = 2C
DvID,0,2, 110, 20, CS
Response:

ACK/NAK

TextBox_UnHighLight

Description UnHighlight a Text Bo

Command Code | 111

Command DVID, 0, 2, 111, TextBoxID, C

Respons ACK/NAK

Arguments TextBoxID = The text box |

Example unhighlight a text box (ObjID = 2(
DvID,0,2, 111, 20, CS
Response:
ACK/NAK

TextBox_Invert

Description Invert a Text Bo

Command Code | 112

Command DVID, 0, 2, 112, TextBoxID, C

Respons ACK/NAK

Arguments TextBoxID = The text box |

Example Invert a text box (ObjID = 2(
DvID,0,2, 110, 20, CS
Response:
ACK/NAK

TextBox_Clear

Description Clear a Text Bo

Command Code | 11<

Command DVID, 0, 2, 113, TextBoxID, C

Respons ACK/NAK

Arguments TextBoxID = The text box |

Example Clear a text box (ObjID = 2(
DvID,0,2, 110, 20, CS
Response:
ACK/NAK

TextBox_Number

Description Display anumber on a Text B«

Command Code | 114

Command DVID, 0, 8, 114, TextBoxID, LZ, DP, NumByteO, NumBytel, NBgte2, NumByte3
CS

Respons ACK/NAK

Arguments TextBoxID = The text box I

LZ : Leading Zeros

0 = Do not delete leading zeros
1 = Delete leading zeros

DP: Decimal Point
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0 = No Decimal Poir

1=00

2=0.00

3 =0.000

4 = 0.0000

5 =0.00000

6 = 0.000000

7 = 0.0000000

NumByteO = Number ByteO (MSB)
NumBytel = Number Bytel
NumByte2 = Number Byte2
NumByte3 = Number Byte3 (LSB)
Number range from —99999999 to +99999999

Example

Display-23.3456 on a text box with no leading zeros (ObjID =
DVID,0 ,8, 114, 20, 1, 4, 255, 252, 112, 16, CS

Response:

ACK/NAK

PictureBox_LoadBGBitmap

Description Load (display) a background bitrr
Command Code | 117
Command DVID, 0, 4, 117, PicBoxID, ILCode, BmID, (
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il
BmID: Bitmap ID
ILCode: Image List Code
Example Load bitmap(ID =8) saved in ImageList2 as background fdupgdoox (ID = 5,

DvID,0 ,4, 117,5, 2, 8, CS
Response:
ACK/NAK

PictureBox_RemoveBGBitmap

Description Remove the background bitn

Command Code | 11€

Command DVID, 0, 2, 118, PicBoxID, C

Respons ACK/NAK

Arguments PicBoxID: Picture Box Il

Example Remove the background of picture box (ID =

DvID,0,2, 118, CS
Response:
ACK/NAK

PictureBox_Bitmap

Description Display a bitmap from the flash memory on a pictune &io(X,Y)
Command Code | 11€

Command DVID, 0, 8, 119, PicBoxID, XH, XL, YH, YL, ILCode, BmIDCS
Respons ACK/NAK

Arguments PicBoxID: Picture Box IL

XH&XL: The X coordinate of the point at which the bitmagl be placed
YH&YL: The Y coordinate of the point at which the bitmagl be placed
BmID: Bitmap ID
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ILCode: Image List Coc

Example

Display a bitmap(ID = 100) saved in ImageL on picture box (ID = 5) at (64,¢€

DvID,0,8, 119, 5, 0, 64, 0, 64, 0, 100, CS
Response:
ACK/NAK

PictureBox_DynBitmap

Description Display a dynamic bitmap from the serial port on aypebox at (X,Y
Command Code | 12C
Command DVID, 2, 9, 120, PicBxID, XH, XL, YH, YL, W, H, B, [Block Bytes ], C:
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il
XH&XL: The X coordinate of the point at which the bitmagl be placed
YH&YL: The Y coordinate of the point at which the bitmagl be placed
W: Bitmap width
H: Bitmap height
B: Data block number.
Block Bytes: 512 bytes
Example Display a bitmap (W = 40, H = 30) from the serial porparure box (ID =5) a

(64,64)

Total number of blocks = Round((2 * W * H) /512)) = 5 => tb@snmand must be

sent 5 times to fully display the bitmap.

DVID,2 ,9, 120, 5, 0, 64, 0, 64, 0, 40, 30, First blbtR bytes], CS

0,0,
DvID,2 ,9, 120, 5, 0, 64, 0, 64, 0, 40, 30, 1, [ Second bkdckbytes], CS
DVID,2 ,9, 120, 5, 0, 64, 0, 64, 0, 40, 30, 2, [ Third block bytes], CS
DVID,2 ,9, 120, 5, 0, 64, 0, 64, 0, 40, 30, 3, [ Fourth bBER bytes], CS
DVID,2 ,9, 120, 5, 0, 64, 0, 64, 0, 40, 30, 4, [ Fifth block bytes], CS
Response:
ACK/NAK

PictureBox_Line

Description Draw a line from (X1,Y1) to (X2,Y2) on a pictt box
Command Code | 121
Command DVID, 0, 10, 121, PicBoxID, X1H, X1L, Y1H, Y1L, X2H, X2L, Y2H(2L, CS
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il
X1H&X1L: X1 coordinate
Y1H&Y1L: Y1 coordinate
X2H&X2L: X2 coordinate
Y2H&Y2L: Y2 coordinate
Example Draw a line from (0,0) to (64,64) picture box (ID -

DviD,0,10, 121, 5,0, 0, 0, O, O, 64, 0, 64, CS
Response:
ACK/NAK

PictureBox_Rectangle

Description Draw a rectangle from (X1,Y1) to (X2,Y2) on a picture

Command Code | 127

Command DVID, 0, 1z, 122, PicBoxID, X1H, X1L, Y1H, Y1L, X2H, X2L, Y2H, Y2L, R, IZ<
Respons ACK/NAK

Arguments PicBoxID: Picture Box Il
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X1H&X1L: X1 coordinate
Y1H&Y1L: Y1 coordinate
X2H&X2L: X2 coordinate
Y2H&Y?2L: Y2 coordinate
R: Round Corners

0 = Straight corners

1 = Round corners

F: Filled

0 = No Fill

1 = Filled

Example

Draw a straight corners filled rectangle from (0,0§84,64) on a picture box (ID =

DviD,0,12, 122,5,0,0,0,0,0, 64,0, 64,0, 1, CS
Response:
ACK/NAK

PictureBox_Circle

Description Draw acircle centered at (X0,Y0) on a picture
Command Code | 124
Command DVID, 0, 9, 124, PicBoxID, XOH, XOL, YOH, YOL, RadH, RadL, €S
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il
XOH&XOL: X0 coordinate
YOH&YOL: YO coordinate
RadH&RadL: Radius
F: Filled
0 = No Fill
1 = Filled
Example Draw a filled circle centered at (64,64) with radius = 3iature box (ID = £

DVID,0,9, 124, 5, 0, 64, 0, 64, 0, 32,1, CS
Response:
ACK/NAK

PictureBox_CopyArea

Description Copy an area (WXH) from a picturox at (X,Y) to the internal buff
Command Code | 12°
Command DVID, 0, 8, 125, PicBoxID, XH, XL, YH, YL, W, H, C
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il
XH&XL: X coordinate of the point at which the copy witiast
YH&YL: Y coordinate of the point at which the copy witiast
W: Area width
H: Area height
Note: W * H <= 1024
Example Copy an area (32X32) from a picture box (ID =5) at (6+

DVID,0 ,8, 125, 5, 0, 64, 0, 64, 32, 32, CS
Response:
ACK/NAK
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PictureBox_PasteArea

Description Paste an area (WXH) from the internal buffer to a petuwx at (X,Y
Command Code | 12¢
Command DVID, 0, 8, 126, PicBoxID, XH, XL, YH, YL, W, H, C
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il
XH&XL: X coordinate of the point at which the paste witrg
YH&YL: Y coordinate of the point at which the paste withrg
W: Area width
H: Area height
Note: W * H <= 1024
Example Paste an area (32X32) from the internal buffer to agg@dtax (ID =5) at (64,6

DVID,0 ,8, 126, 5, 0, 64, 0, 64, 32, 32, CS
Response:
ACK/NAK

PictureBox_Clear

Description Clear a picture bc

Command Code | 127

Command DVID, 0, 2, 127, PicBoxID, C
Respons ACK/NAK

Arguments PicBoxID: Picture Box Il
Example Clear a picture box (ID = ¢

DvID,0,2, 127, 5, CS
Response:
ACK/NAK

PictureBox_Print

Description Print a text (up to 255 characters) on a picture boxirstigirom (X,Y)

Command Code | 12¢

Command DVID, (6 + n + 1), 128, PicBoxID, XH, XL, YH, YL, CHROCHRL1 ...,CHRn, C
Where n: is the text length (humber of charactersydicl the termination character
“NULL". The maximum length is 256 characters (n = 255)

Respons ACK/NAK

Arguments PicBoxID: Picture Box Il
XH&XL: X coordinate of the point at which the print willagt
YH&YL: Y coordinate of the point at which the print willagt
CHRO .... CHRn: The text ASCII characters. The text roaserminated by NULL
charater.

Example Print “Hello” on a picture box (ID = 5) at (0

DvID, 0, 12, 128, 5, 0, 0, O, O, 72, 101, 108, 108, 111, 0, CS
Response:
ACK/NAK
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PictureBox_SetPixel

Description Set the color of a pixel (X,Y) to the picture box faaor
Command Code | 12€
Command DVID, 0, 6, 129, PicBoxID, XH, XL, YH, YL, C
Respons ACK/NAK
Arguments PicBoxID: Picture Box Il

XH&XL: Pixel X coordinate

YH&YL: Pixel Y coordinate
Example Set a picture box (ID = 5) pixel (32,3

DvID,0 ,6, 129, 5, 0, 32,0, 32, CS
Response:

ACK/NAK

PictureBox_GetPixel

Description Get the color of a picture box pixel (X,
Command Code | 13C
Command DVID, 0, 6, 129, PicBoxID, XI, XL, YH, YL, CS
Respons ACK/NAK, 2, ColorH, ColorL, C!
Arguments PicBoxID: Picture Box Il

XH&XL: Pixel X coordinate

YH&YL: Pixel Y coordinate

ColorH&ColorL: Pixel color in RGB565 format
Example Get the color of a picture (ID = 5) box pixel (32,

DVID,0,6, 130, 5, 0, 32, 0, 32, CS
Response: White
ACK, 2, 255, 255, CS

PictureBox_GetLine

Description

Get the pixels colors of one horizontal line. Thigir@mmand or method
specifically used to read the user drawing on a pictoxe for example, a picture bo!
can be used for the user to sign. The host then wilhiseommand to read the
signature line by line.

Command Code

14¢

Command DVID, 0, 5, 148, PicBoxID, Mode, Line# H, Line# L,
Respons ACK/NAK, 255, [Line Pixels], C.
Arguments Mode = 0 => 1-bit RGB565 pixel color will be read and returned. Maximunmmber

of pixels in this mode is 126 pixels per Line.

Mode = 1 => Only LSB of the pixel color will be readdareturned. . Maximum
number of pixels in this mode is 253 pixels per Line.

Mode = 2 => Only MSB of the pixel color will be read aeturned. . Maximum
number of pixels in this mode is 253 pixels per Line.

For example: add a picture box with a width of 126 andghhef 64 pixels. Make the

back color Black and draw color White. Enable theu&tydrawing of the picture box.
Now, the user signature will be in white (OxFFFF) andda&ekground color will be in
black (0x0000).

If mode = 0 then you need to read 64 lines (from O taf8)each time you will
receive 253 bytes. Each 2 bytes represents a Pixel caR&sB565 format. The first 2
bytes are for the first pixel in the line.

For mode 1 or 2 then you can make the picture box wider (288 pnd only use the

LSB or the MSB which is (OxFF). This will give you teeme result as mode 0 but fc

pr
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a wider picture bo:

Example

Animation_Play

Description Play an animation (Image object with Style set to Aniamg
Command Code | 131

Command DVID, 0, 2, 131, ImagelD, C

Respons ACK/NAK

Arguments ImagelD: Image object |

Example Play an animation (ID = ¢

DvID,0,2, 131, 8, CS
Response:
ACK/NAK

Animation_Stop

Description Stop an animation (Image object with Style set to Aatiom’
Command Code | 132

Command DVID, 0, 2, 132, ImagelD, C

Respons ACK/NAK

Arguments ImagelC: Image object Il

Example Play an animation (ID = ¢

DvID,0,2, 132, 8, CS
Response:
ACK/NAK

Animation_Refresh

Description Refresh an animation (Image object with Style sétrimation’
Command Code | 13¢
Command DVID, 0, 2, 133, ImagelD, C
Respone ACK/NAK
Arguments ImagelD: Image object |
Example Refresh an animation (ID =
DvID,0,2, 133, 8, CS
Response:
ACK/NAK
Chart_Point
Description Add a point to a chart ser
Command Code | 134
Command DVID, 0, 7, 134, ChartID, S, XH, XL, YH, YL, S
Respons ACK/NAK
Arguments ChartID: Chart object |

S: Series number

0 = Seriesl

1 = Series?2

2 = Series3

3 = Series4

XH&XL: Point X coordinate (set to O if the chart ty[eYT)
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YH&YL: Point Y coordinatt

Example Add a point (Y = 65, Series3) to a Yhart (ID = 2)
DVID,0,7, 134,2, 2,0, 0, 0, 65, CS
Response:
ACK/NAK
Chart_Clear
Description Clear all the chart seri
Command Code | 13£
Command DVID, 0, 2, 135, ChartID, C
Respons ACK/NAK
Arguments ChartlD: Chart object |
Example clear chai (ID = 2)
DVID,0,2, 135, 2, CS
Response:
ACK/NAK
Chart_Array
Description Add an array of points to a chart series. Use the Chaar €bmmand to clear all t

chart series before adding the new array. If the ¢cteimore then one series, then y
need to update all of them even if you only need to upmiete

ou

Command Code

13¢

Command

If the chart type is Y1

DVID, (5 + 2*P), 136, ChartID, S, PH, PL, YOH, YOL, Y1H, YlL..,YnH, YnL, CS
If the chart type is XY:

DVID, (5 + 4*P), 136, ChartID, S, PH, PL, X0OH, XOL, YOH, YPK1H, X1L, Y1H,
Y1L, ....,.XmH, XmL, YmH, YmL, CS

Where:

n is the chart Xmax. The maximum value for nis 511

m is the chart Xmax. The maximum value for m is 255

Respons:

ACK/NAK

Arguments

ChartlD: Chart object |

S: Series number

0 = Series0

1 = Seriesl

2 = Series2

3 = Series3

XH&XL: Point X coordinate
YH&YL: Point Y coordinate
PH&PL: Array number of points (P)
Pmax for YT chart is 512 points
Pmax for XY chart is 256 points
P=Xmax+1

Example

Plot a Sinusoidal functn on a YT chart with one series (S = 0). Xmax = 30 =3
=> Array Number of Bytes = 2 * 31 = 62 bytes
bvib,0,67,136,0,0,0,31,0,50,0,85,0,100,0,85,0,50,0,14,0,0,0,14,0,49,0&5®85,0
,50,0,14,0,0,0,14,0,49,0,85,0,99,0,85,0,50,0,14,0,0,0,14,0,49,0,85,0,99,0,83,0,6
,0,CS

Plot a Circle [X = Cos(t) , Y = Sin(t)] on a XY chavitth one series(S = 0). Xmax =
200 => P = 201 => Array Number of Bytes = 4 * 201 = 804 bytes

O

DvID,3,41,136,0,0,0,201,0,100,0,0,0,99,0,3,0,99,0,6,0,99,0,9,0,99,0,10,058,98,
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0,18,0,97,0,21,0,96,0,24,0,96,0,27,0,95,0,30,0,94,0,33,0,92,0,36,0,91,0,6912,9

89,0,45,0,87,0,48,0,86,0,50,0,84,0,53,0,82,0,56,0,80,0,58,0,79,0,61,0,7776,6 %6,
,0,72,0,68,0,70,0,70,0,68,0,72,0,66,0,75,0,63,0,77,0,61,0,79,0,58,0,80,0,86(58,82
84,0,50,0,86,0,48,0,87,0,45,0,89,0,42,0,90,0,39,0,91,0,36,0,92,0,33,0,946,3(20,
,0,96,0,24,0,96,0,21,0,97,0,18,0,98,0,15,0,98,0,12,0,99,0,9,0,99,0,6,009990030, 0,
100,255,252,0,99,255,249,0,99,255,246,0,99,255,243,0,99,255,240,0,98,255,23
255,234,0,97,255,231,0,96,255,228,0,96,255,225,0,95,255,222,0,94,255,219,0,
216,0,91,255,213,0,90,255,210,0,89,255,207,0,87,255,205,0,86,255,202,0,84,2
0,82,255,197,0,80,255,194,0,79,255,192,0,77,255,189,0,75,255,187,0,72,255,1

7,0,98,

D2,255,
55,199,
35,0,70,

255,183,0,68,255,180,0,66,255,178,0,63,255,176,0,61,255,175,0,58,255,173,0,56,255,

171,0,53,255,169,0,50,255,168,0,48,255,166,0,45,255,165,0,42,255,164,0,39,2
0,36,255,161,0,33,255,160,0,30,255,159,0,27,255,159,0,24,255,158,0,21,255,1
255,157,0,15,255,156,0,12,255,156,0,9,255,156,0,6,255,156,0,3,255,156,0,0,25
55,252,255,156,255,249,255,156,255,246,255,156,255,243,255,157,255,240,25
55,237,255,158,255,234,255,159,255,231,255,159,255,228,255,160,255,225,25
55,222,255,163,255,219,255,164,255,216,255,165,255,213,255,166,255,210,25
55,207,255,169,255,205,255,171,255,202,255,173,255,199,255,175,255,197,25
55,194,255,178,255,192,255,180,255,189,255,183,255,187,255,185,255,185,25
55,183,255,189,255,180,255,192,255,178,255,194,255,176,255,197,255,175,25
55,173,255,202,255,171,255,205,255,169,255,207,255,168,255,210,255,166,25
55,165,255,216,255,164,255,219,255,163,255,222,255,161,255,225,255,160,25
55,159,255,231,255,159,255,234,255,158,255,237,255,157,255,240,255,157,25
55,156,255,246,255,156,255,249,255,156,255,252,255,156,255,255,255,156,0,
56,0,6,255,156,0,9,255,156,0,12,255,156,0,15,255,157,0,18,255,157,0,21,255,1
,255,159,0,27,255,159,0,30,255,160,0,33,255,161,0,36,255,163,0,39,255,164,0,
165,0,45,255,166,0,48,255,168,0,50,255,169,0,53,255,171,0,56,255,173,0,58,2
0,61,255,176,0,63,255,178,0,66,255,180,0,68,255,183,0,70,255,185,0,72,255,1
255,189,0,77,255,192,0,79,255,194,0,80,255,197,0,82,255,199,0,84,255,202,0,
205,0,87,255,207,0,89,255,210,0,90,255,213,0,91,255,216,0,92,255,219,0,94,2

55,163,
57,0,18,

5,156,2
5,157,2
5,161,2
5,168,2
5,176,2
5,187,2
5,199,2
5,213,2
5,228,2
5,243,2

3,255,1

58,0,24
42,255,

55,175,

37,0,75,
86,255,
55,222,

0,95,255,225,0,96,255,228,0,96,255,231,0,97,255,234,0,98,255,237,0,98,255,240,0,99,

255,243,0,99,255,246,0,99,255,249,0,99,255,252,0,100,255,255,CS

Chart_VerticalLine

Description Draw a constant vertical line to a ct
Command Code | 137
Command DVID, 0, 6, 137, ChartlD, XH, XL, ColorH, ColorL, (
Respons ACK/NAK
Arguments ChartID: Chart object |

XH&XL: Line X coordinate

ColorH&ColorL: Line color in RGB565 format
Example Draw a black vertical line at X = 64 to a chart (IR}

DviD,0 ,6, 137, 2,0, 64,0, 0, CS
Response:
ACK/NAK

Chart_HorizontalLine

Description Draw a constant horizontal line to a cl

Command Code | 13€

Command DVID, 0, 6, 138, ChalD, YH, YL, ColorH, ColorL, C¢
Respons ACK/NAK

Arguments ChartID: Chart object |

XH&XL: Line Y coordinate
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ColorH&ColorL: Line color in RGB565 form

Example

Draw a black horizontal line at Y = 64 to a chart (IR)=
DvID,0 ,6, 138, 2,0, 64,0, 0, CS

Response:

ACK/NAK

Chart_MultiPoint

Description Add a point to each enabled se
Command Code | 13€
Command DVID, 1, 2, 139, ChartID, XOH, XOL, YOH, YOL, X1H, X1L, Y1HYy1L, X2H, X2L,
Y2H, Y2L, X3H, X3L, Y3H, Y3L, CS
Resporse ACK/NAK
Arguments ChartID: Chart object |
X0,Y0: Seriesl Point
X1,Y1: Series2 Point
X2,Y2: Series3 Point
X3,Y3: Series4 Point
XH&XL: Point X coordinate (set to O if the chart ty[mYT)
YH&YL: Point Y coordinate
Example Add multi point (YO = 65, Y1=100) to YT chart (ID = 2) with 2 series enable

DbviD,1,2, 139, 2,0, 0, 0, 65, 0, 0, 0, 100, 0, 0,0, 0, 0,0, CS
Response:ACK/NAK
ACK/NAK
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ASCII Character Codes:

ASCII control characters (character code 0-31)

The first 32 characters in the ASCII-table are urtphbte control codes and are used to control peripherals
such as printers.

DEC HEX Symbol Description

0 00 NUL Null chai

1 01 SOF Start of Headin

2 02 STX Start of Tex

3 03 ETX End of Tex

4 04 ECT End of Transmissic
5 05 ENQ Inquiry

6 06 ACK Acknowledgmer

7 07 BEL Bell

8 08 BS Back Spac

9 09 HT Horizontal Tal

10 0A LF Line Feel

11 0B VT Vertical Tal

12 0C FF Form Fee

13 0D CR Carriage Retut

14 OE SC Shift Out / x-On

15 OF Sl ShiftIn / X-Off

16 10 DLE Data Line Escaj

17 11 DC1 Device Control 1 (oft. XON
18 12 DC?2 Device Control

19 13 DC3 Device Control 3 (oft. XOF}
20 14 DC4 Device Control

21 15 NAK Negative Acknowledgeme
22 16 SYN Synchronous Id

23 17 ETB End of Transmit Blocl
24 18 CAN Cance

25 19 EM End of Mediun

26 1A SUB Substitut:

27 1B ESC Escap

28 1C F< File Separatc

29 1D GS Group Separat

30 1E RS Record Separat

31 1F U Unit Separatc

ASCII printable characters (character code 32-127)

Codes 32-127 are common for all the different variatidnseASCII table, they are called printable
characters, represent letters, digits, punctuatioksnand a few miscellaneous symbols. You will find
almost every character on your keyboard. Character 125seyis the command DEL.

DEC HEX Symbol Description

32 20 Spac

33 21 ! Exclamation mar

34 22 " Double quotes (or speech mal
35 23 # Numbe

36 24 $ Dollar
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37 25 % Percen

38 26 & Ampersan

39 27 ' Single quot
40 28 ( Open parenthis (or open bracke
41 29 ) Close parenthesis (or close brac
42 2A * Asterisk

43 2B + Plus

44 2C , Comme

45 2D - Hypher

46 2E . Period, dot or full stc
47 2F / Slash or divid
48 30 0 Zerc

49 31 1 One

50 32 2 Two

51 33 3 Three¢

52 34 4 Four

53 35 5 Five

54 36 6 Six

55 37 7 Sevel

56 38 8 Eight

57 39 9 Nine

58 3A : Colon

58 3B ; Semicolot

60 3C < Less than (or open angled brac
61 3D = Equal:

62 3E > Greater than (or close angled brac
63 3F 7 Question mar
64 40 @ At symbo

65 41 A Uppercase .
66 42 B Uppercase
67 43 C Uppercase
68 44 D Uppercase
69 45 E Uppercase
70 46 F Uppercase
71 47 G Uppercase
72 48 H Uppercase
73 49 I Uppercase
74 4A J Uppercase
75 4B K Uppercase
76 4C L Uppercase
77 4D M Uppercase |
78 4E N Uppercase
79 4F O Uppercase
80 50 P Uppercase
81 51 Q Uppercase
82 52 R Uppercase
83 53 S Uppercase
84 54 T Uppercase
85 55 ) Uppercase
86 56 V Uppercase '
87 57 W Uppercase \
88 58 X Uppercase .
89 59 Y Uppercase
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90 5A Z Uppercase

91 5B [ Opening bracki
92 5C \ Backslas

93 5D ] Closing bracke
94 5E N Caret- circumflex
95 5F _ Underscor

96 60 ) Grave accel
97 61 a Lowercase

98 62 b Lowercase

99 63 C Lowercase
10C 64 d Lowercas d
101 65 € Lowercase
10z 66 f Lowercase
10¢ 67 g Lowercase
104 68 h Lowercase
10& 69 i Lowercase
10€ 6A j Lowercase
107 6B k Lowercase
10¢ 6C | Lowercase
10¢ 6D m Lowercase r
11C 6E n Lowercase
111 6F 0] Lowercase
117 70 p Lowercase
11: 71 q Lowercase
114 72 r Lowercase
11E 73 S Lowercase
11€ 74 t Lowercase
117 75 u Lowercase
11¢€ 76 \% Lowercase
11¢ 77 w Lowercase \
12C 78 X Lowercase
121 79 y Lowercase
122 TA Z Lowercase
12¢ 7B { Opening brac
124 7C | Vertical ba
12t 7D } Closing brac
12¢€ 7E ~ Equivalency sigr- tilde
127 7F Delete

The extended ASCII codes (character code 128-255)

There are several different variations of the 8-I8CAl table. The table below is according to ISO 8859-1,
also called ISO Latin-1. Codes 129-159 contain the Miét®s#/indows Latin-1 extended characters.

DEC HEX Symbol Description

12¢ 80 Euro sigr

12¢ 81

13C 82 , Single low-9 quotation mat
131 83 f Latin small letter f with hoc
132 84 " Double lov-9 quotation mat
13¢ 85 Horizontal ellipsi:

134 86 t Dagge
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13t 87 ¥ Double dagge

13¢€ 88 B Modifier letter circumflex acce
137 89 %0 Per mille sig

13¢ 8A S Latin capital letter S with car
13¢ 8B < Single lef-pointing angle quotatic
14C 8C E Latin capital ligature O

141 8D

142 8E Latin capital letter Z with carc
14: 8F

144 90

14E 91 ‘ Left single quotatiommark

14€ 92 ' Right single quotation ma
147 93 ! Left double quotation ma
14¢ 94 ” Right double quotation ma
14¢ 95 . Bullet

15C 96 - En das|

151 97 — Em das|

152 98 Small tilde

15¢ 99 ™ Trade mark sig

154 9A g Latin small letter S witharor
15E 9B > Single righ-pointing angle quotation me
15€ 9C (03 Latin small ligature c

157 9D

15¢ 9E Latin small letter z with carc
15¢ 9F Y Latin capital letter Y with diaere:
16C AO Non-breaking spax

161 Al i Inverted exclamation ma

162 A2 ¢ Cent sig

163 A3 £ Pound sig

164 A4 a Currency sig

16E A5 ¥ Yen sigr

16€ A6 | Pipe, Broken veical bal

167 A7 8 Section sig

16¢ A8 B Spacing diaeres- umlau

16¢ A9 © Copyright sigi

17(¢ AA é Feminine ordinal indicat

171 AB « Left double angle quot

172 AC . Not sigr

17¢ AD - Soft hyphe

174 AE ® Registered trade mark si

17t AF B Spacing macrol- overline

17¢ BO ° Degree sig

177 Bl + Plus-or-minus sigi

17¢ B2 2 Superscript twe- square

17¢ B3 3 Superscript thre- cubec

18C B4 ’ Acute accen- spacing acu
181 B5 U Micro sigr

182 B6 1 Pilcrow sign- paragraph sic
18¢ B7 : Middle dot- Georgian commn
184 B8 , Spacing cedill

18t B9 1 Superscript or

18¢€ BA © Masculine ordinal indicat
187 BB » Right double angle quot
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18¢ BC Y Fraction one quart

18¢ BD Y Fraction one ha

19C BE Y. Fraction three quarte

191 BF é Inverted question ma

192 CO A Latin capital letter A with gray
19: C1 A Latin capital letter A with acu

194 C2 A Latin capital letter A with circumfle
19t C3 A Latin capital letter A with tild

19¢ C4 A Latin capital letter A with diaere:
197 C5 A Latin capital letter A with ring abo'
19¢ C6 FE Latin capital letter Al

19¢ C7 C Latin capital letter C with cedil
20(C C8 E Latin capital letter E with gra’
201 C9 E Latin capital letter E with acL

20z CA E Latin capital letter E with rcumflex
20: CB E Latin capital letter E with diaere:
204 CcC | Latin capital letter | with gray

20¢ CD i Latin capital letter | with acu

20€ CE I Latin capital letter | with circumfle
207 CF I Latin capital letter | with diaere:
20¢ DO b Latin capital letter ET!

20¢ D1 N Latin capital letter N with tild

21C D2 ¢} Latin capital letter O with gra
211 D3 ¢} Latin capital letter O with acL
212 D4 O Latin capital letter O with circumfle
213 D5 O Latin capital letter O with tilc

214 D6 ) Latin capital letter O with diaere
21k D7 X Multiplication sigr

21¢ D8 %] Latin capital letter O with sla

217 D9 u Latin capital letter U with gra
21¢ DA U Latin capital letter U with acu
21¢ DB U Latin capital letter U with circumfle
22( DC U Latin capital letter U with diaere:
221 DD Y Latin capital letter Y with acu
222 DE = Latin capital letter THOR!

227 DF 2 Latin small letter sharp- es«-zec
224 EC a Latin small letter a with gra

22t El 4 Latin small letter a with actL

226 E2 a Latin small letter a with circumfle
227 EZ a Latin small letter a with tilc

22¢ E4 a Latin small letter a with diaere
22¢ EE a Latin small letter a with ring abo
23C E€ & Latin small letter &

231 E7 o Latin small letter ¢ with cedil

232 EE € Latin small letter e with gra

23: ES € Latin small letter e with acL

234 EA é Latin small letter e with circumfle
23t EB é Latin small letter e with diaere
23€ EC i Latin small letter i with grax

237 ED i Latin small letter i with sute

23¢ EE i Latin small letter i with circumfle
23¢ EF T Latin small letter i with diaeres
24( FQ o) Latin small letter et
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241 F1 i Latin small letter n with tild

242 F2 0 Latin small letter o with gra

24z F3 o} Latin small letter o with acu

244 F4 o} Latin small letter o with circumfle
24t F5 0 Latin small letter o with tild

24¢€ F6 o] Latin small letter o with diaere:
247 F7 + Division sigr

24¢ F8 @ Latin small letter o with sla:

24¢ F9 u Latin small letter u with gra

25( FA U Latin small letter u with acu

251 FB a Latin small letter u with circumfle
252 FC u Latin small letter u with diaere:
25¢ FD y Latin small letter y with acu

254 FE b Latin small letter thor

25k FF y Latin small letter y with diaere:

Standard HTML Colors:

Color | | (s 0
Name |Aque Black Blue Fuchsii Gray Greet Lime Maroor
RGB |OxOOFFFI JOx00000( JOx0000FI JOXFFOOFI J|0x80808( |0x00800( JOXO0FFO( [0x80000!
Fgég Ox07FF 0x0000 0x001F OxF81F 0x8410 0x0400 Ox07EC( 0x800!
Color || N e

Name |Navy Olive Purple Rec Silver Tea White Yellow
RGB |0x00008( [0x80800( [0x80008( JOxFFO00t JOXCOCOC! |O0x00808! |OxFFFFFE JOXFFFFO(
Fgég 0x0010 0x8400 0x8010 0xF800 0xC618 0x0410 OXFFFF OXFFE
Manual Change History:

Date Revisior Change

5/25/2011 REV1.0( Initial Version of the Software Comma

Reference
11/14/201 REV1.0] New updates for firmware version 1
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