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Precaution

FCC

WARNING

CAUTION

This device is designed to meet the requirement in part 15 of the FCC rules. Operation is subject
to conditions ruled under FCC part 15.
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Please check packing content upon receiving BEGV643A parcel, make sure that all materials
and options are packed inside parcel according to your order.

-

Packing Contents Check-List
o BEGV643A LCD Embedded module

o Touch panel

~ )

o Software Utility Disc
o ISP Cable (option)
o ATMEL software development tool
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Chapter 1 Introduction

Abstract

This chapter is to offer you basic information regarding
BEGV643A, to help you incorporate BEGV643A into your
system.

Contents include:
1-1 Features
1-2 Board Layout
1-3 Block Diagram
1-4 Mechanical Dimension
1-5 Board Specifications

1-6 Ordering information
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1-1 Features

This BEGV643A is designed based on ATmega644p microprocessor, which requires no operating system to run
on. Together with a 320x240 STN LCD and LED backlight built-in, this all-in-one LCD embedded system BEGV643A
help designer enhance a compact design with cost saving, space saving, and design phase saving.

Armed with RS232, RS422/485, I°C and SPI interface port, this BEGV643A communicates many devices and
peripherals. The BEGV643A is therefore suitable to sit as a industrial control panel for factory automation equipment,
electronics instrument, HMI (human-machine interface), office automation equipment, medical equipment, parking
system, ticketing system.. and so on.

There are five LCD colors among choices: STN/gray, STN/yellow-green, STN/blue, FSTN/Positive, and
FSTN/negative. All comes with LED/white backlight.

64KB in-system self-programmable Flash offers sufficient ROM size for designer to develop software, further to
control LCD, touch panel, and interfaces.

Designer may simply design this BEGV643A into your application as you are designing a ATMEL CPU board,
without worrying LCD module and other interfaces, since they are all on one board.

1-2 Board Layout

This layout shows the location of each important IC, connector and jumper. Please refer to chapter 2 for further
information on jumper and connector.

(Drawing 1.2)
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1-3 Block Diagram

(Drawing 1.3)
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1-4 Mechanical Dimension
(Drawing 1.4)
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1-5 Board Specifications

(Table 1.5)
MCU High-performance, Low-power AVR® 8-bit microprocessor
ATMEL ATmega644P
Memory 64K Bytes In-System Self-Programmable Flash

2K Bytes Internal EEPROM

4K Bytes Internal SRAM

3 x 64K Bytes External EEPROM(optional)

Display Support 8-bit single-scan resolution 320 x 240 monochrome STN LCD, with
edge LED white backlight only

Touch Panel(optional) Support four-wired resistive touch panel

Serial Ports Support 1 x RS232 port, and 1 x RS232/RS422(isolated)/RS485(isolated)
co-shared port

Support 1 x full-duplex, three-wired synchronous data transfer SPI port
Support 1 x two-wired serial interface to 250 KHz data transfer speed

1-6 Ordering Information

(Table 1.6)

Part No. Description RS232-A | RS232-B | RS422 RS485
BEGV643A Dual RS232 % %

BEGV643A1 One RS232 %

BEGV643A2 One RS232/0One RS422 % %

BEGV643A3 One RS232/0One RS485 % %

Display: FSTN/Positive LCD,LED/White Backlight(Default)
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Chapter 2 Installation

Abstract

This chapter is to offer designer fundamental information
of BEGV643A jumpers and connectors, in order to help
designer configure correct setting and connection between
BEGV643A and system application.

Contents include:
2-1 Jumpers

2-2 Connectors
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2-1 Jumpers

This section is to indicate location and function of each jumper on BEGV643A, which user can arrange according
to the needs of different application desired. Be careful when setting jumper, user maybe need tool such as
needle-nose pliers to help setting. Please note, jumpers not described here are intended to keep as factory default
setting. Please consult Bolymin before trying to change default setting.

The table listed below describes location and function of each available jumper.

Jumpers: (Table 2.1)

Label Function

VR LCD contrast control

RG Frame ground

S2,S3 RS-422/RS-485 VDD/ground
JHG Screw hole ground

Detail location and function of each jumper is illustrated below.

2-1-1 Contrast Adjust

(Drawing 2.1.1)
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2-1-2 Frame Ground

(Drawing 2.1.2)
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2-1-3 RS-422/RS-485 VDD/Ground
(Drawing 2.1.3)
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open open External VDD/ground for isolated RS-422/485 default
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2-1-4 Screw hole ground

(Drawing 2.1.4)
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JHG Frame ground
short Connect screw hole with GND
open Not connected screw hole with ground default

2-2 Connectors

Connectors are the key link between BEGV643A and external devices. Detail locations and functions of available

connectors are tabled and illustrated below.

Connectors: (Table 2.2)

Label Pin No. Function

CN1 32 Connector

2-2-1 Connectors & Pin Definition

® Connector CN1 (Drawing 2.2cn1)

@ [l 1 1 [l [ol [ 17@
© Q@u
O e BEG\/643A V. O
_ |||||||||||||||||||||||F _ ||||||||||||||||||||||||| _ _ ||||||||||||||||||||||||| _ _ |||||||||||||||||||||||F_
E g g § g g g - JUTTTTTTITTTTTT -
- : T = %
@ = H = = = = H H =
[T [T [T [T = Eq
[T
y
_Mimih_ e
- L i 5 g; E E % %
- E E = i E g = =
MY TITTY E E = =S
E g [T
E||||||||||||||||||||E e 32
A -»[|,|,|,",|,|,|,|,|,|,|,|,|,|,|}
g o B L
m oo nm E s on
v = == . = e
@ = |= Ic1o LTI
. S o
oe On
©  — i O

BEGV643A User Manual Ver.02



J@Lvmm
L BTl

Pin Types

| =Input

O =Qutput

Bi =Input / Output (Bi-Directional)
u =User defined

P =Power

® Pin Definition: BEGV643A-Dual RS232 (Table 2.2.1a)

Pin No. Signal Pin No. Signal
1 GND 2 EEPSDA
3 VDD 4 EEPSCL
5 NC 6 EEPWP
7 NC 8 10B
9 /Reset 10 NC
11 /SS 12 NC
13 MOSI 14 NC
15 MISO 16 NC
17 SCK 18 NC
19 RX0 20 NC
21 TX0 22 NC
23 RX1 24 NC
25 X1 26 NC
27 SDA 28 NC
29 SCL 30 NC
31 I0A 32 NC

® Pin Definition: BEGV643A1-One RS232 (Table 2.2.1b)

Pin No. Signal Pin No. Signal
1 GND 2 EEPSDA
3 VDD 4 EEPSCL
5 NC 6 EEPWP
7 NC 8 I0B
9 /Reset 10 NC
11 /SS 12 NC
13 MOSI 14 NC
15 MISO 16 NC
17 SCK 18 NC
19 RX0 20 NC
21 TXO0 22 NC
23 NC 24 NC
25 NC 26 NC
27 SDA 28 NC
29 SCL 30 NC
31 I0A 32 NC
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® Pin Definition: BEGV643A2-One RS232/One RS422 (Table 2.2.1c)

Pin No. Signal Pin No. Signal
1 GND 2 EEPSDA
3 VDD 4 EEPSCL
5 NC 6 EEPWP
7 NC 8 10B
9 /Reset 10 NC
1 /SS 12 422RP
13 MOSI 14 422RN
15 MISO 16 422TP
17 SCK 18 422TN
19 RX0 20 VDD2
21 TXO0 22 VDD2
23 NC 24 GND2
25 NC 26 GND2
27 SDA 28 NC
29 SCL 30 NC
31 I0A 32 NC

® Pin Definition: BEGV643A3-One RS232/One RS485 (Table 2.2.1d)

Pin No. Signal Pin No. Signal
1 GND 2 EEPSDA
3 VDD 4 EEPSCL
5 NC 6 EEPWP
7 NC 8 I0B
9 /Reset 10 NC
11 /SS 12 NC
13 MOSI 14 NC
15 MISO 16 485P
17 SCK 18 485N
19 RX0 20 VDD2
21 TXO0 22 VDD2
23 NC 24 GND2
25 NC 26 GND2
27 SDA 28 EN485
29 SCL 30 NC
31 I0A 32 NC

2-2-1-1 Power & Ground (Table 2.2.1.1)

Signal Type Pin No. Description
GND P 1 Logic power supply (ground)
VDD P 3 Logic power supply (+5V)
VDD2 P 20 External Power for isolated RS-422/485(+5V)
VDD2 P 22 External Power for isolated RS-422/485(+5V)
GND2 P 24 External Ground for isolated RS-422/485(ground2)
GND2 P 26 External Ground for isolated RS-422/485(ground?)

BEGV643A User Manual Ver.02 -14 -



2-2-1-2 Serial /0 (Table 2.2.1.2)

Signal Type Pin No. Description
/1SS U 11 SPI Chip select
MOSI is the mater data output line, when SPI on module is
MOSI U 13 configured as a master. When SPI is configured as a slave. This
pin reverse the role.
MISO U 15 MISO is the master data input line, when SPI is configured master.
When SPI Is configured as a slave. This pin reverse the role.
SCK U 17 SPI clock
RX0 I 19 Receiver of first RS232 with driver
X0 0] 21 Transmitter of first RS232 with driver
RX1 I 23 Receiver of second RS232 with driver
X1 0 25 Transmitter of second RS232 with driver
SDA U 27 Data of 2-wire serial interface, it can be programmed as IO.
SCL ) 29 Clock of 2-wire serial interface, it can be programmed as [O.
EEPSDA Bi 2 Data of 2-wire serial interface for additional EEPROM update.
EEPSCL Bi 4 Clock of 2-wire serial interface for additional EEPROM update
EEPWP | 6 Write protect of additional EEPROM
422RP | 12 no inverting receiver of RS422
422RN I 14 inverting receiver of RS422
. When it configured as RS422 it act as no inverting transmitter,
422TP/485P Bi 16 When is configured as RS 485 it acts as positive differential 1O.
. When it configured as RS422 it acts as inverting transmitter, When
422TN/485N Bi 18 is configured as RS 485 it acts as negative differential 10.
EN485 0] 28 Enable RS-485
2-2-1-3 General /O (Table 2.21.3)
Signal Type Pin No. Description
/Reset I 5 Auxiliary moment reset for external input
IOA U 31 I/O port (ATmega644P portA.4)
I0B U 8 I/0O port (ATmega644P portA.7)
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2-2-2 Pin vs. Function Diagram

2-2-2-1 Power/LCD/Backlight

J@LYM[N
S

Diagram of system power supply, and contrast adjustment.
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VDD

GND
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e
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Reset
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BEGVG43A

2-2-2-2 In-System Programming

BEGV643A offers in-system software burn-in function, which allows designer to write software into
ATmega644p via ATMEL AVR ISP MKII writer without taking ATmega644p IC off board.
Please visit following website for more information on AVR ISP MKII writer.

http://www.atmel.com/dyn/products/tools card.asp?tool id=3808

BEGVB43A

+5VO VDD
GND——GN\D
MOSI
—MSO
/Reset
— SCK
2-2-2-3 RS-232

BEGV643A offers RS-232 port to contact PC or other RS232 device directly without ICL232.

BEGVB43A

+5VO——\/DD
4 5 aGN\D
o | 1

o GND

O—

o3 RX0
07

ol 2 X0
07

Oi

T

DB9

RS232 Host/'Slave
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2-2-2-4 SPI

BEGV643A offers SPI port. Designer has to define this port as SPI by software, or to use Bolymin SPI

driver (free utility).

VDD 045V 45VO VDD
GND T GND
o5 GND o3 BEGV643A
MISO MISO
SCK SCK
SS SS
Slave Mester
VDD 045V +5VO VDD
GND T GND
oS GND o5 BEGV643A
MISO MISO
SCK SCK
SS SS
Mester Slave

2-2-2-5 |°C/EEPROM

BEGV643A offers I1°C port. Via this 1’C port, designer may control 64Kbytes x 3 EEPROM in-system

and external I°C devices.

Mcroprocessor

SO VDD
D GND
BEGVB43A
EEPSCL
EEPSDA
EEPWP
{ EEPROM } [ EEPROM }
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2-2-2-6 RS-422

BEGV643A offers 1 x RS-422(isolated) port.

45VO VDD
aNp—— AP
RS422 isolated poweroivDD2 BEGVEA3A

RS-422 Transmitter - RS-422 Recever +
RS-422 Transmitter + WR&QZ Recever -
RS-422 Recever - RS-422 Transmitter +
RS-422 Recever + :><>OOO<:RS-422 Transmitter -

RS422 isolated ground }7GND2

2-2-2-7 RS-485

BEGV643A offers 1 x RS-485(isolated) port.

+syo_ VDD
G} A\
BEGVE43A
VDD2

RS485 isolated power O————————

RS485 Transmitter/Recever - RS-485 Transmitter/Recever +
RS-485 Transmitter/Recever + WR&%S Transmitter/Recever -

RS485 isolated ground }73\@2
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Chapter 3 MCU port mapping

Abstract

This chapter explains ATmega644p MCU pin
configuration and port mapping toward key
elements such as LCD, Touch Panel, RS-232,
RS-422, RS-485, LED Backlight, EEPROM/I’C,
2-wire serial port, SPI, and General I/O.
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3-1 MCU Pin Configuration

(Drawing 3.1, ATmega644p MCU)
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3-2 MCU Port Mapping

3-2-1 LCD Controller

(Table 3.2a)
MCU ATmega644P LCD Controller
PORTB.0 DBO(LSB)
PORTB.1 DB1
PORTB.2 DB2
PORTB.3 DB3
PORTD.4 DB4
PORTD.5 DB5
PORTD.6 DB6
PORTD.7 DB7(MSB)
PORTC.7 LCD /RESET
PORTC.5 LCD RD
PORTC.4 LCD WR
PORTC.6 LCD C/D
3-2-2 Touch Panel
(Table 3.2b)
MCU ATmega644P Touch Panel
PORTA.O X1
PORTA1 Y1
PORTA.2 X2
PORTA.3 Y2
3-2-3 RS-232/RS-422/RS-485
(Table 3.2¢)
MCU ATmega644P RS-232/422/485
PORTD.0 RX0
PORTD.1 TXO0
PORTD.2 RX1
PORTD.3 TX1
(Table 3.2d)
MCU ATmega644P RS-485
PORTA.5 Enable RS-485
3-2-4 Enable Backlight
(Table 3.2¢e)
MCU ATmega644P LED backlight
PORTA.6 Enable Backlight
3-2-5 EEPROM/I’C
(Table 3.2f)
MCU ATmega644P EEPROM/ I°C
PORTC.2 EEPROM SDA
PORTC.3 EEPROM SCL
3-2-6 2-wire serial port
(Table 3.2g)
MCU ATmega644P 2-wire serial port
PORTC.1 SDA
PORTC.0 SCL
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3-2-7 SPI
(Table 3.2h)
MCU ATmega644P SPI
PORTB.4 /SS
PORTB.5 MOSI
PORTB.6 MISO
PORTB.7 SCK
3-2-8 General I/O
(Table 3.2i)
MCU ATmega644P General I/0
PORTA.4 I0A
PORTA.7 IOB
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Chapter 4 Software Development Tool & Utility

Abstract

This chapter explains ATmega644p MCU
software development tool AVR ISP mkll writer
and Bolymin free software utilities.
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4-1 ATMEL ATmega644p Software Development Tool

Designers may download software development tool from AVR Studio website
http://www.atmel.com/dyn/products/tools card.asp?tool_id=2725, or from BOLYMIN utility disk.

4-1-1 Download software from AVR Studio website

step1: Download design software

0&&‘ AVR Studio 4.16 (build 628) (126 MB, updated 2/09)
&

includes new device support and nurnerous ovaerall enhancernants;
AVR QTouch Studio;
Reporting (WER) system a
Famnily.

rt for rnultiple socket/routing card cornbinations, Windows Errar
i upport for AMEGA device

Click here to download AVR Studio 4.16

First lame* | |

Last Hame ™ I_ |
Title | |
Job Function* | Select V|
Company™ |

Address 1* |

Address 2 |

City" |

StateProvince” (US and Canada only) |Sa|e_ct ‘VI
Province® (only if outside US and Canada) | |
Postal Code ™ | . |

Country* | Select. i

Telephone™ | |

E-miail Address® | |

Fax

‘What is the annual unit quantity usage ?*

Fill in necessary information and
What is the estimated timeframe for
need?*

click to download

Wwould you like to receive news about Atmel

Click to Download

Step2: install AVR studio on designer PC

Avratdind 1 Gsetop exel
Setup exe
S pressn Software Tnc.

Doubile click to install AVR studio4.16 ’
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AYEStudiod - InstallShield Wizard

Welcome to the InstallShield Wizard for AYRStudiod

The InstallShield wizard will inztall &R Studiod on your computer. To continue, click Mest.

Carcel
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AYEStudiod - InstallShield Wizard

Licenze Agreement

Fl read the fallowing lic

YWelcome to AWH Studio from Atmel Corporation, ~

AWE Studio iz a Development Tool for the entire AVE family of microcontrollers, including
tirpdtR, megadt'R, picoPower, and #MEGA 2WE devices. The &R Studio iz free of charge
and may be freely copied and diztributed in its anginal form.

AR Studio enables the uzer to fully contral execution of programs on the &WE In-Circuit

E mulatar ar on the included AYE Instruction Set Simulator, 2WF Studio supports sounce level
execution of Aszembly and C/AC++ programs aszembled with the Atmel Corporation's included
AR Azzembler or toolz from 3rd party vendors.

AWE Studio rung under Microsaft Windows 98, Windows NT, Microsoft Wwindows 2000,

" YWindows 3P and Windows Yista,
O‘ ‘ .-i'-.f'\-"_FE Studio iz _u:u:untinu:uusl_l,l developing. |norder to get latest upgrades of 2WH Studio, please
, wizit our web zite
_,..--'

iy, atrel. com

and check out the AYF page.

i | accept the terms of the license agreement

i | do not accept the terms of the license |

L

InstallShield I Cancel |

Accept terms to continue
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A¥EEtdiod - InstallShield Wizard

Choose Destination Location

Select folder where setup will inztall files.

1S hudiod to:
o E Tools

InstallShield Mewt > Cancel

Select folder to install and continue ’
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A¥RStudiod - InstallShield Wizard

Select Features

p will ingtall

:ct the features you want to install, and dezelect the features you do not want to install.

Install/uparade Junga LISE Driver

nstalled later by
etup pragrarn and

uired o C:
ilable on

InstallSheld

Select features to install and continue ’
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AYEStudiod - InstallShield Wizard

Ready to Install the Program

The wizard iz ready to begin installation.

Click Inztall to begin the installation.

|F wows want ko reviess or change any of pour installation zettings k. Back. Click Cancel to exit the

InistallShigld B Cancel

Click install to begin installation ’
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A¥RStudiod - InztallShield Wizard

Setup Status

Studiod is configuring wour ne sare inztallation.

Iriztalling

InstallSheld

Wait for seconds for installation
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AYEStudiod - InstallShield Wizard

InztallShield Wizard Complete

The InstallShield Wizard b fully inztalled Studiod. Click Finizh to exit the wizard.

InestallShield Finish: Cancel

Click finish to exit the installation ’
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4-1-2 Additional tool for C language

For C language designers, additionally please download and install AVR gcc from
http://sourceforge.net/project/downloading.php?group id=68108&filename=WinAVR-20090313-
install.exe&a=6759369

WinAVE-20090321 3-install exe

Double click to install WinAVR ’

Installer L.angnage §|
@ Flease select a language.
Chinese (Traditional) w
Chiness (Traditionall RS

Choose your language to install ’

WinAYE 200003213 Setup E“E|E|

Welcome to the WinAYR 20090313
Setup Wizard

This wizard will guide vou through the installation of WinAYR
20090313,

It is recommended that vou close all other applications
before starking Setup, This will make it possible to update
relevant system files without having to reboat vour
computer,

Click Mexk to continue,

E Cancel |

Close other applications to continue
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', WinA¥R 20090313 Setup ZII:le

License Agreement
Please review the license terms before installing WindWR 20090313, @

Press Page Down ko see the rest of the agreement,

WindWR Licensing Information

(1]

GMU Binotils is distributed under the GNU GPL License,

GHU Compiler Collection {GCC) is distribuked under the GHII GPL License,
avr-libe is distributed under a BSD License.

avrdude is distribuked under the GMU GPL License,

GMU Debugger (GDE) is distributed under the GRU GPL License,

Insight is distributed under the GHU GPL License

SimulayR is diskributed under the GMU GPL License

AWaRICE is distributed under the the GRU GPL License,

(51

If wou accept the terms of the agreement, click I Agree to conkinue, You must accepk the
agreement to install WinAYR 20090313,

o WinA ¥R 20090213 Setnp

Choosze Install Location
Choose the Folder in which ko install WindYR 20090313, @

Setup will install \WingYR 20090313 in the fallowing Folder, Tainstall in a different Falder, click
Browse and select another Folder, Click Next ko continue,

Destination Folder

i WinANR-Z | Browse. .,

Space required: 122 6ME
Space available: 51.7G6

« Back Cancel

Choose folder to continue
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5 WinAYE 20090312 Setup

Choose Components
Choaose which Features of WinAWR 20090313 wau want ko inskall, @

Check the components you wank bo install and uncheck the components you don't want ko
install, Click Install ko start the installakion,

Select components o install: Install Files

&dd Directories bo PATH (Recommended)
Install Programmers Motepad

Space required: 122.6ME

Cancel ]

Choose components to install ’

o WinAYR 20090313 Setup

Installing
Please wait while WinAYR 20090313 is being installed, @

Extract: libc.a

L L LLLL] ]

- Show details

< Back Mext = Zancel

Wait for seconds for installation
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Completing the WinAVR 20090313
Setup Wizard

WindWR 20090313 has been installed on wour computer,

Click. Finish ko close this wizard,

Einish

Click finish to exit installation

** AVR Studio and AVR gcc software are also available on Bolymin utility disk or Bolymin
website.
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4-2 Execute AVR Studio 4.16 on designer PC

Start—All programs—Atmel AVR Tools—AVR Studio 4

L'H :.'l [N INIEF:N r

@ Atmel A¥E Tools + AVE Stodio 4

Wind VR-20000313 Pl B AVR Tools Help
B Plug-in Manager
1 4R Battery Stodio
GT AVE QTouch Stodin
5 AVR Wireless Stodio

Welcome to AYR Studio 4

Wew Project

_Recert projects | Modified

Ver 416628 ¥ Show dialog at start . A
“ Paeeas Saw‘ Click New Project to start L‘

Project name:
¥ Createinitalfile [T Create folder
Initial file:
| am
Location:
ID:'\A\-’F! A\BE 240128 _demates] _l
Ver4.16628 ¥ S —
Choose Atmel AVR Assembler (assembly language), Relp I
or AVR GCC(C code)
/
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- Create new project —

Project type: Project name:

& Atmel AR Assembler \iBEGVEMA_demotest /

W Create initialfle | Create folder
Initial file:
;Main

Location:

[D:\VR\BE240128_demotest |

Yer 416628 W Show dislog at startup

Effchk ] Mestz» I Firfeh J LCancel Help

Choose AVR GCC here (All Bolymin utility drivers are

designed with C code), and key in Project Name and

Initial file.

Welcome to AYR Studio 4

Select debug platform and device

Debug platform: Device:
A ATmegadBP ~
R ONE! £TmegadBPa )
AWE Simulator ATmegabd
AR Simulatar 2
ATmegabdd
ICE40 ATmegabddP
ICERO A Tmegabdb =
JTAG ICE
JTAGICE mkll ATmegabdd
ATmegabd 90
ATmegabdd, hd

Ver 4.16.628

£ Back | | Finigh Cancel Help

Choose AVR Simulator, ATmega644P, and click

Finish to continue
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AYR Studio - DAAYR\BEGYG641A\BEGYG41A_demotest.c

© File Foeot Buld Bdit Yiew Toils Debug Window Help
FRN=1" - BRI N i) o R N T RN o R B e |
C TwceDissbled - % g
| AVR (0 > S
= 4} BEGVE414_demmotest (efanl) EEX s
+453 Source Files
/23 Header Filss = Valus
/23 Externsl Dependenciss ) AD_CONVERTER
/23 Other Files DY ANALOG_COMPAR...
+/E)B00T_LOAD
wBcrr
- EJEEPROM
4/ SHEXTERNAL INTERR.
W 3TITAG
2 FORTA
422 PORTB
R FORTC
42 FORTD
LIRS
MER_COUNTER_0
/) TIMER_COUNTER_1
4D TIMER_COUNTER 2
EERRL
437 USARTO
43 USARTI
4¢3 WATCHDOG
Neme Address  Vele  Eits
! - ]
|BD:\AVR\BEGV641A\BEGVM1A_¢.:M;I,-: 4 b
Build - x
[E1Buld | € Messsss | 55 Find in Files | [ Buesbpeants snd Tescapaints
ATegsbME @ Laicdl CAF NUM R

Here you can see software design screen, yet no hurry

to start software design yet.

AYE Studio - DAAYEABEGY64 1AABEGYO41A demotest c
i File | Bwject | Build Fdit Wiew Trcls Debug  Window Help
QG PtV G0 e DGl 6 6 %
[ Tasce Hew Puject SEOEIR I RN . N BRI

AVE Crpen Project
E‘g Hare Picject B DAAYRIBEGYO41A\BEGYO41A demotest.c
[+ Close Pugject

Choose Project > Configuration Options to continue
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BEGY¥641A demotest Froject Options |
}h\ . Letive Edit Configurations
!1_\.; E

[ Use Exdernal Makefile |

Chatput File Mame: |BEG?E4lﬂ_demntest.e]f

E Output File [default

Litusudes [ Unsgned Chars (-funsgned-char)
[ Unzigned Bitfields (-funsigned-bitfield:
}’ [ Pack 3toctore Members (-fpack-stmet)
Mermery ettings [ Short Enumes (-fshort-enmms)
:r*/’ 5 [vw Create Hex File [ Cenerate Map File [ Generate List File

fiEE | RTiH Eied

Choose General and key in necessary information to

continue

BEGY041A demotest Project Options

Tnchude File Search Pathy @x t .

A 7

=
L H___,___@ J Choose Include Directories, and Include File Search Path to continue L
| ®= [ m#E | @ |
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AEEHK
{b Svystern Volwme Informeation ~
{h termp
{E] TALTTEADD
T weiled

®-3) WindVR-20081205
=) WindVR-20090313

"} include
N Lib
H-{7) doc
&3 Tib
F#-7) libexec
H3) po

r

W
—

Choose Include as File Search Path to continue

BEGY041A demotest Project Ophions

S Include File Search Path: [C)(%)(2](+]
le /s Y B 000 A T e i Lo
Crenexal

Include Dhectodes

Litwanes

Mermony Sethings

K,

CEDm | a9 |

Click Yes to continue ’
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o

After executing AVR Studio 4.16 on PC, designer can see key information on 5 windows:

A¥R Sindin - MALYRIRF2ANI 28 demateciMain o1

File Emject Buld BEdit ¥iew ITools Detug Window Help

-ax
DS AEETNE Bod =L 22 = 0@ o4 .,_ugJ,.J
Toe Disabled = o
HoEee > #include "stdINC.B — v X
= %G} BEGV6414_demotest (defanlt) #include "wart.h” 5 =
=23 Source Files #include "i2ceeprom.h” 3
a3de ﬁjn:}uie <a;r!eeprom‘h>
Include "a "
DemoPrze H : |:)T) AD_CONVERTER
s #include <string b [ T ANALOG_COMPAR
Mainc extem void MainProgran(); .| BEOOT_LOAD
MeinTtility.c extern wold uart_Inlt(); N | BEE
. . EEFROM
e extern void drv_wCnd(unsigned char);] =]
%63 extermn void drv_DspData(unsigned char); H%EKTERNALJNTERR--
TestParten.c extem void drv_wDat{unsigned char,unsigned char); ] 5 ITAG
sarte extem vold drv_Init{); .| =2 PORTA 3
Fil exterm woid FULL_ON(); . 2 PORTE
er Fes extern woid VLINE( ); 5 FORTC
aadh extem void HLINE(): =
avrlibdefsh exterm vold CrossDot(); o S PORTD
awilibtypesh ) 2] SFL
const char szCross[8] = { Dx10, Oxl0, O0xl0, Dxfe, Dx10, Oxl0, Ox10, 0x00 }; =) TIMER_COUNTER 0
eeeprmhy const char SzCrassLeft[8] = { Dx01, Ox01, Ox01, Dx0f, Bx01, Bx01, Dx0l, 0xB0 ); ?nMER’coumR’l
spih const char 5zCrossRight[8] = { 0x00, 0x00, 0x00, 0xEQ, 0x00, 0x00, 0x00, 0x00 }; - - -,
sINCh const char szCircle[B] = { 0x18, Oxld, 0xd2, 0x&1, 0zB1, Oxd2, 0x24, 0xi3 }; ﬂTIMER.COUNTER.?
15963 h i i i ) 521 THI
warth VD_IS éo:ate(ulnt@_tsx, umt@_tay); N | 2 USARTO
) 23 Externa] Dependencies vol raw_char{ulntd_t x, uint®_t ¥, char *szPattein); ﬂEQUSARTl
423 Other Files i L) &2 WATCHDOG
A 240512(08) 001 address - A2
::; 240512(14) 011 address - A6 Hame Address Ve | Bits
lyDyanc na (0578)
i test: ﬂ:ADCSRA e (74} o o
nintd_ uRx] H . " ADCSRB 1 (078} O [ ]
Eitéﬁf \;igﬂm?[&djl uddc?, naded; L ) ADMUX 1 {070 oooooooo
- )T DIDRO 12 (0¥TE} o o [ o
const uintd_t szWelcome[] = "Welcome to Bolyminlirin"; i
»
[2) DAAYR\BE240128_de motest\Main ¢ q
parc v
. |
Program: 42568 bytes (65.0% Full)
[.text + .data + .hootloader)
Data: 203 bytes (5.0% Full)
{.data + .bss + .noinit)
Build succeeded with 0 Farnings... e
=] Build | @ 1essaee ﬁ: Find in Files ;Bmakpaintswdi'mepmnﬁ
ATroegafddF B L3 cd NI

[1]. Project management window

AVE GCC
- "g BEGVA414 _demotest (default)
=3 Source Files

BEE

Q DemoPrg.c

[E] iZeeeprom.e

=] Maine

(=] MainlTHlity.c

Q FpLC

5] 963

Q TestParten.c

Q nart.c

=-23) Header Files

[E] s2d b

Q avilibdefz.h

[E] awrlibtypesh

Q tlceeprom.h

[£] spih

B stINC.h

£ th063: h

& varth

+-3) External Dependencies
3] Other Files

- X
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[2]. Program editing window

AYR Studio
Dile  Ewject Euild Edit Icls Debug  Window Help

= R - . . )

iew

CTNEEM T WX M W W e Wt e

N S T T =3

: Tusce Disshlad G Gk O[] e e
|AVR G0C w x| Finclude 'stdINC,B" - X
= 'G BEGVA414_demotest (default) #include "wart.h" -
= 23] Soree Files #include "iZceeprom.h” =
Ej e ##}nc%uge <a§éfeeprom.h>
= include "ald.h" (|
<] Demckrge Finclude <5xing k> @ YEDRCONEFRIER
. 1)y ANALOG_COMEAR...
extern void MainProgran(); +/BBOOT_LOAD
extern wold wart_init(); «Bcrm
B B EEPROM
extern void drv_wCmd{unsigned char);] ElE]
extern wold drv_DipData(unsigned char); ﬂ?JEXTERNAL—INTERR-
exterm vold drv_wDat(unsigned char,unslgned char); -+ S JTAG
extern void drv_Init(); 2 PORTA
extern woid FULL _ON(); =
I sxtem void VLING(): AR
B a2dh extem void HLINE(); ﬂﬁ
b] awrlibdefsh extern vold CrossDot(); ﬂ;“:PORTD
PERE:
const char szCross[8] = { Ox10, 0x10, Dx10, Oxfe, 0x10, 0x10, 0x10, Dx0O0 }; TIMER_COUNTER 0
const char szCrossLeft[8] = { Ox01, 0x01, Ox01, 0x0f, 0x01, 0x01, 0x01, 0z00 3; TIMER COUNTER 1
const char szCrossRight[8] = { 0x00, Ox00, Ox00, OxEO0, 0x00, 0x00, 0200, 0x00 }; - =
const char szCircle[B] = [ DxIB, Ox24, Dx42, 0xB1, D81, 0z42, 0x24, 0xI8 }; TIMER_COUNTER 2
. . . 459 TWI
gmh vold locate(uint®_t x, nintd_t ¥); . . +39USARTO
463 Externs] Dependencies woid draw_char(uintd_t x, uintd_t y, char *szPattern); ﬂﬁEUSARTl
/24 Other Files 1 4% WATCHDOG
8 340512(T6) 001 address - A2
6 240512(T4) 011 address - A6 Name Lidress Vale | Eits
yDanc e, (03¢75)
int . (Es];; 4" ADCSRA na (0x74) o o o
winth_t uRxData;
int8_ : ) -+ ADCSRB na (0x7B) ] oog
s N sDMI woac  OOOOOO0O0
- = {¥DIDRD ma (7E) o o
const uint®_t szWelcome[] = "Welcome to Bolyminlirin";
4 »
[E] D:\A¥RABE240128_demotestiMain ¢ 4 b
|Build. v X
A
Program: 42568 bytes (65.0% Full)
[.text + .data + .bootloader)
Data: 203 bytes (5.0% Full)
(.data + .bss + .noinit)
Build succeeded with 0 Uarnings... ~
ElBuﬂrlloMesssge | 5 Find in Files | () Bueakpoints ead Trooepoints
ATimegsbHP AVE Sirdator dauto ®  Lutgcdzd CAF NUM OVE
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[3]. /O view window
[ 140 Vi v x|

e , AT CONVER TER -
Mame

Walue

4Ty AD_CONVERTER
AT ANALOG_COMPAR..
4B BOOT_LOAD
JBcH

B EEPROM

41 ELTERNAL_INTEER..
) 2 TTAG

42 FORTA

42 PORTE

42 FORTC

42 FORTD

4 555F1

1 TIMER_COUNTER_0
4 TIMER_COUNTER_I
+1{® TIMER_COUNTER,_2

159 THI
429 USARTO
B9 USARTL
4] WATCHDOG

Hame Address Yalue Eitz
#1>aDnc na (0x78)
1 ADCERA na (0x74) I
4 ADCSRE na (1x7E) (| [ ||
A1) ADMUZE i (D7) o o [
#1TIDRD ma (I7E) D o

[4]. Message window

Build v X

|

Program: 4Z585 bytes (65.0% Full)
[.text + .data + .bootloader)

Data: 203 bytes (5.0% Full)
[.data + .bss + .noinit)

=

Build succeeded with 0 Warnings...

=] Build |oMegsagE | B Find in Files | (g Bueakgeints snd Tiscepcints

[5]. Toolbars
‘B File PBwmjeet Euild E¥t Wiew Tools Detug Window Help
RN - R = L . Y Y.
¢ [Tuae Disatled ook TG o [om e e N

s Woar b a5l e S LS = 0 E @O s G B S ]
{F2
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4-3 In-System Programmer AVR ISP mkll

** Inside mkll box(1), designer will get DVD(2), mkll device(3), and USB cable(4).
Please be sure that all parts are packed inside.

usB

Cable

AVR ISP mKlI MGI01-0$ DC +5V
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Steps:
1.Get mkll connected to PC

AYE Studio - DAAYRABE240128 demotesfiBEZ2401

J'&)Lvmm
L BTl

28 _demotestinart c

© File FPuwject Buld Edit View
HRR=1" N R I
| Tusce Dissbled | %
| AR GCC
= ‘Q BL12864G_AVE (default)

[+ Source Files

[+ Header Files
#-—3 External Dependencies

E240128_demotesti\BE24012
RABE240128_demotest\BEZ24

VAYRABE240128 demotestiB

5 Other Files

| DAAYR\BE240128_demote
B DAAYRABE240128_den
Shenw Kay Assigumants il gets a byte (if
Flug-in Manager... uintd_t uartRecelve
|m P AVE P”u Cennact... |d l= 4T
& FLF35.10 OB AwoCommact |
'){ AVR Wineless Stedio B Wiite Flast uTail »
W AVR Battery Stedio o Wi mEFROM [0 TRUE

QU AVR QTouch Stedio “w#l Read EEPROM
: N rin FALS
III_ l I I Fi1 flush all data

Choose Tools->Program AVR->Connect to continue ’

Zelect AYE Frogrammer

Platfarm:

Cancel |

Baud rate:

115200 =]

Baud rate changesz are
Tip: To auto-connect ta the programmer used last bme, press the 'Programmer’ active immediately.
button on the toolbar.

AR Dragon
STEEOD

v

Mate that a tool cannot be uzed for programming a= long az it iz connected in
a debugaing seszion. n that caze, select 'Stop Debuaging' first.

DiSCDnﬂﬂd"l‘u—L/\

Choose AVRISP mkll=>USB->Connect to continue
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AYRISE mkl] in ISP mode with A Tmegab44F

Main ~ Progmm |Fuss | LockBits | Advanced | HW Settings | HW Info | futo |
Device

| Eraze Device I

[v Eraze device before flash programming [vw Verify device after programming

Flash
~

{+ Tnput HEX File QDBEZ40123\BE2401 28 efanlttBE240123 hex )

Prograim | Ferify Eead |
EEPROM
i
f¢ Input HEX FilC|DABE2401 2MBE2401 280 efanltBE2401 28 eep D
Program |  Verly | Read |
ELF Production File Format
Input ELF File ABEZA01 23 BE2401 28\l efanltBE2401 28 elf P
Fuzes and lockhbits sethings muost
Program | Have | be specified before swing to
= = ELF

Gretting revisgons,, HW: 0x01, FW Major: 0u01, FW Minor: Qx0c . QK

Choose Hex file for ATmega644p flash - Program
Choose Hex file for ATmega644p EEPROM->Program

Choose ELF file for fuses and lockbits> Program
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Start software burning

AYRISE mkll in ISP mode with A Tmegab44F

Msin | Program | Fusss | LockBits | Advanced | HW Settings | HW Info &ut0 |

[+ Eraze Device etart
[T Check signature

[¥ Program FLARH

¥ Verify FLASH

[T Eead FLARH

[ Program EEFROM

[T Verify EEPROM

[T Eead EEFROM

[ Wiite osc. cal. bore

¥ Program fuses

[+ Verify fuses

[T Eead fuzes [ Logtofile
[T Program lock bits (=

[T Verify lock hits r“

[T Read lock bits

[v Enable fuz wamings

Detecting on TTRE'...
ATEISE mkll with sexia] momber 000200002421 found.
Gretting isp parameter.. 3D={w0a . OF

Choose Auto and necessary configure

and click Start to program
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[¥! Erage Device

[T Check signatie
[¥ Program FLARH
¥ Verity FLASH

[T Bead FLAZH

[ Program EEFROH
[T Verify EEPROM
[T Fead EEPROM

[ Write 0. cal. bote
¥ Program fuses

[+ Verify fuses

[ Eead fuzes I Logto file
[T Program lock bits {F

™ Verify lock bits r

[T Resd lock bits

[v Enable fus wamings

FLASH contents iz equal to file.. OF

Writing fuses address 0 to 2., O=EF, 0xD9, 0xFF . OKI
Eeading fuses address 0 to 2. 0xEF, 0xD9, 0xFF .. OK!
Fuze hits verification.. OK

Leaving programming mode. . OK|

Good job! Software burning is done!
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Product Function Verify

RS-232

J'&)Lvmm
S

On PC: Start->All programs-> Telecommunication>Hyper Terminal

5 B EERE N SRR R E T
EFM:

1T Tl 1

MGI01-0$

and click Yes to continue.

Please define a name and choose a icon for this connection,

test
h. A AR EEEE AR ESE AR
BN C): b an
T —
EEMED: | |
[EFERW: S

Choose a suitable COM port, and click Yes to continue.
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COM1 AFE

MEIEIRERTE |

FEHLIITTE: | 115200 v
BEHUm D |8 v
FEHEF: & v
{EAmE: |1 w
FLEERIE: v

[ EEREFER |

(e[ ) [(FAw |

Key in COM port setting:115200/8/No/1/No,

and click Yes to continue.
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& test - JBMFERE
BEE REE WRO U RO HEE

DEMO TEST wver 3.00

I2C (24c512)

2nd UART Test

EEPROM

SPI Master

SPI Slave

Touch

Calibration (5-point)
LCD Test

Brightness

| WO~ WrRI
[ N N N I T

Turn on BEGV64.A power, and designer

will see this screen.

WEEE 000041 EEhER  1is008N-1 L SULL LAE puM

After seeing above screen, designer can operate on PC & BEGV643A:
A). Enter number “1”: for I°C EEPROM function test (1! 2" 3" EEPROM)
B). Enter number “2”: for 2" UART function test
C). Enter number “3”: for ATmega644P internal EEPROM function test
D). Enter number “4”: for 4-wire SP1 Master function test
E). Enter number “5”; for 4-wire SPI Slave function test
F). Enter number “6”: to touch panel function test
G). Enter number “7”: for touch panel calibration (5 point)
H). Enter number “8”; for LCD function test
1). Enter number “9”: for backlight brightness adjustment function test
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A). Enter number “1”: for °C EEPROM function test (1 2" 3" EEPROM)

e test - FBHRPERLE
#EE R/HE WR0O YO B0 S

O @3 0h5

I2C (24c512)

1 - Address A2
2 - Address R4
3 - Address A6

0 - EXIT

SER 000113 EENEEl  1152008-N-1  CCROLL O CARS I NuM A

1). Enter number “1”: for I°C EEPROM function test (17 EEPROM)
2). Enter number “2”: for I°C EEPROM function test (2" EEPROM)
3). Enter number “3”: for I°C EEPROM function test (3rd EEPROM)
4). Enter number “0”: to return to main screen

& test - HBR R
WEE WEE R0 P #EED RO

D & 3 by

I2C - A2
0000 - FF FF FF FF FF FF FF FF FF FF
0010 - FF FF FF FF FF FF FF FF FF FF
0020 - FF FF FF FF FF FF FF FF FF FF
0030 - FF FF FF FF FF FF FF FF FF FF
0040 - FF FF FF FF FF FF FF FF FF FF
0050 - FF FF FF FF FF FF FF FF FF FF
0060 - FF FF FF FF FF FF FF FF FF FF

=
=
p]
=
L O e e O |
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0080 - FF FF FF FF FF FF FF FF FF FF
0899 - FF FF FF FF FF FF FF FF FF FF
00RO - FF FF FF FF FF FF FF FF FF FF
00B0 - FF FF FF FF FF FF FF FF FF FF
000 - FF FF FF FF FF FF FF FF FF FF
0000 - FF FF FF FF FF FF FF FF FF FF
000 - FF FF FF FF FF FF FF FF FF FF
00F0 - FF FF FF FF FF FF FF FF FF FF

J BOLYMIN
S

a - E§IT P - PREV

N
2-A0 3 - 00

- NEXT
b - FF

AR 00:01:41

| BEhigEl

| 115200 8-H-1

TSCROLL

TCAPS

| UM

1). Enter number “1”: to write 55 on current screen

2). Enter number “2”: to write AA on current screen

3). Enter number “3”: to write 00 on current screen

4). Enter number “4”: to write FF on current screen

5). Enter “P”: to switch to previous page

6). Enter “N”: to switch to next page

7). Enter number “0”: to return to the previous page
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B). Enter number “2”; for 2" UART function test

& test - IRBFERRHE
BERE REE WREY WO @0 SR

2nd UART Test

1 - Send 55
2 - Send AA
3 - Send 5599
& - Send AAAA
@ - EXRIT_

SR O000323  BIEMEE | 1152006-N-1  CCROLL DA wumo R 7R

1). Enter number “1”; to send 1 byte (0x55)
2). Enter number “2”: to send 1 byte (0xAA)
3). Enter number “3”: to send 1 word (0x5555)
4). Enter number “4”; to send 1 byte (0xAAAA)
5). Enter number “0”: to return to main screen

Auto receive byte or word
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C). Enter number “3”: for ATmega644P internal EEPROM setting

& test - RBERHE
BEE EEED RO U0 EEO SAD

a - EEIT P - PREV

D& &5 05 &
|

EEPROM

Ae6BB - 55 AA FS 6D SE B7 4F 14 97 BE C8 19 87 43 47 AF
0010 - 46 BE 9F EG SD BB 2D EC 25 43 CO BB 25 o2 FF FF
8020 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8030 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FE
0040 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0050 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FE
@060 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0070 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@080 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0099 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@0AG - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@0BO - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
#8Ce - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00DB - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
O0E® - FF FF FF FF FF FF FF FF FF FF FF FF Flotde T

N - MEXT
2-A0 3 -00 & -FF

4R 00.04:.05

BEhEE 11520081 | CCEULL CARS mmy R SR

AMT 5832

** Address 0x0000~0x001D is for touch panél calibration data

. Enter number “1
. Enter number “2”: to write AA on current screen
. Enter number “3”: to write 00 on current screen
. Enter number “4”: to write FF on current screen
. Enter “P”: to switch to previous page

. Enter “N”: to switch to next page

. Enter number “0”: to return to main screen

: to write 55 on current screen
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D). Enter number “4”: for 4-wire SP| Master function test

& 240128 - BREERIE
BEO RED BHREO PO SO SHem

Send 59
Send AA
Send 5950
Send AAAA

- EXIT_

PI MASTER

&= oMW

EE002134  EENEEl 115200841 | CCROLL caps  NUM 0|

1). Enter number “1”; to send 1 byte (0x55)
2). Enter number “2”: to send 1 byte (OxAA)
3). Enter number “3”: to send 1 word (0x5555)
4). Enter number “4”; to send 1 byte (OXAAAA)
5). Enter number “0”: to return to main screen
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E). Enter number “5”: for 4-wire SPI Slave function test

& 240128 - IBH P IRHE

#HEE REE WHEO PO e HEm
O & & DhE

SPI SLAVE
1 - Receive byte
2 - Receive word

0 - EXIT

SER00:26:55  EEEE  1152008-N-1  CCROLL caps muM | 00 O

1). Enter number “1”: to receive 1 byte
2). Enter number “2”: to receive 1 word
3). Enter number “0”: to return to main screen
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F). Enter number “6”: to read from touch panel

BRE REED SED O EE0 S

K=661,
#=035,

Y=653,
V=574,
. DX=137,
. DX=182,
. D¥=181,

DX=158,
DX=136,

DY=85
DY=63
DY=65
DY=617

4R 00:31:34

Eahig8l

| 115200 8-N-1

[SCROLL

|CAPE  NUM |

1). Using light pen to touch a point on touch panel

2). X, Y values are touch panel coordinates

3). DX, DY values are LCD coordinates (DX=0/DY=0 if touch panel is not calibrated.)
4). Enter number “0”: to return to main screen
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G). Enter number “7”: for touch panel calibration (5 point)

& test - BRFERRTE
#EE REE R o @EO HE®

DEMO TEST wver 3.00

I2C (24c512)

2nd UART Test

EEPROM

SPI Master

SPI Slave

Touch

Calibration (5-point)
LCD Test

Brightness

Point 1/5 : 128, 64

ND QO =] O LT R LD DN
I Y A A O A I |

ERON0A0Z  EENEE | 1152008-N-1 | CCROLL | CATS wmmo 8| RN

1). On the LCD, designer will see ] displays. Please use light pen to touch center point of until it turns to
H be L] Such, one point is calibrated.

2). Please repeat above process to calibrate 5 points.

3). Touch panel calibration is finished.
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H). Enter number “8”: for LCD function test

& test - IR FERREE
#ERD REED WA PO EE0 SO
D @ 3 DB &

Cross dot
Show char
Picture 1
Picture 2

- EXIT

ERO00%:16  EIENEE 115200 8-N-1 | CCROLL | CARD wgu | f8 | SED

1). Enter number “1”: to LCD show full on

2). Enter number “2”: to LCD show vertical line
3). Enter number “3”: to LCD show horizontal line
4). Enter number “4”: to LCD show half

5). Enter number “5”: to LCD show cross dot

6). Enter number “6”: to LCD show character

7). Enter number “7”: to LCD show picture 1

8). Enter number “8”: to LCD show picture 2

9). Enter number “0”: to return to main screen

Full on V line
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Cross dot __ Character

Picture1 Picture2
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1). Enter number “9”: for backlight brightness adjustment function test
& test - FBRFERRIE

BRE RWE WHRO FO SO HAE

D &85 DB

Brightness Test
1 - Brightness+o
2 - Brightness-5

8 - EXIT

Brightness = 50

SEE00:1044  EENEE | 1152008-N-1 | CCROLL | CARD g 68| SR

1). Enter number “1”: to backlight brightness + 5
2). Enter number “2”: to backlight brightness - 5
3). Enter number “0”: to return to main screen
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4-4 Bolymin Free Software Utilities
4-4-1 Website Links

® Touch Panel Driver
www.bolymin.com.tw/embedded/utility/BEGV643A/tpdriver.zip

® UART Driver (RS-232/485/422)
www.bolymin.com.tw/embedded/utility/BEGV643A/uartdriver.zip

® SPI Driver
www.bolymin.com.tw/embedded/utility/ BEGV643A/spidriver.zip

® 1°C Driver
www.bolymin.com.tw/embedded/utility/BEGV643A/i2cdriver.zip

® Backlight Driver
www.bolymin.com.tw/embedded/utility/BEGV643A/backlightdriver.zip

® LCD Driver
www.bolymin.com.tw/embedded/utility/ BEGV643A/lcddriver.zip
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4-4-2 Introduction of Bolymin software utilities
It is recommended to use Bolymin software utilities in order to speed up project development phase.
However, designer may develop your own software utilities, if you find Bolymin utilities is not convenient

to use.
On following paragraphs, we explain the way to add Bolymin software utilities into designer PC.

AYE Studio - DAAYRABEGY 641 A\BEGY641A_demotest.c
Fil: | Piject | Build Edit Wiew Tools Debug Window Help
1.0 izl o0 ¢ TGy o o R EEE W War b EL
L

Teoe Hew Puoject Q;.‘\ " TG O
AVE oo Open Picject
= ‘@ Bave Pooject ) B DAAYRABEGY641A\BEGY641A_demotest.c
+ E C'lese Figject
'E Fecent Pujects 3
4

|*u Configuation Options

Note: Under AVR Studio4, Project—Configuration Options

BL:12864G_AYE Project Options

Include File Search Path: (E)x]=]+
AN AW ind VR sy rhinclode!

[ (‘:)

Librades

. EI/ Choose Include Directories, and Include File Search Path to continue
[ ®m= [ ®mw | =# |

Note: Adding into Header files
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X
- 83284374 380cadaficeB 2204 b ~
{3 ArcBackupDeviceInfo B
#-) AUD-AMO9MY-105
03 AVL-2500-¥01-emndemp
) LVE
) awd 789
#-5) awdbedit-1.0_bin
#-[) BE240128
=05 BE240128_demotest
=[5 BOL_lib_ver?
. =3 BOL_lib
05 R
@ obj
&) default
%) BE240128_test
#-[) BEMZ-19ice

~|C7) bingview v
| ®e | [ Ew |

Choose Include as File Search Path to continue ’

BL12364G_AYE Froject Options

A, Include File Search Path: (@)(®](2])(+]

21' \J_:; A I W B s rvincTodel
b ABOL libyncludel
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HEN0

Link with These Objects:

5;,-\ _ Library Search Path:
el
LAt
(Feneral
Incl ctogdes
_ Byailable Link Objects:
E Tibe 2 444 Libgary -
_ libobic a
Fusuie libprintf_flta
Libprintf_min.a
libszant flta
" ’ libscant min.a
Mevnony Setings
7
el e E

4dd Object ..

Move up

ove down

HiiH

il

HEq

Note: For touch panel calibration, Floating-point operations is necessary, so please add libm.a and

libprintf_flt.a in WinAVR.

BEZ40128 Froject Ophons

HEN0

X

5;,-\ _ Library Search Path:
el
L
(eneral
Include Divectodes
_ Available Link Objects:
: libe.a
libim.a
_ libobjc.a
Litusuies libprintt_flta
libprintf_min.a
libscanf_flta
" ’ libscanf_min.a
Mevnony Sethngs
7
el F E

/WTMSE Obijects:

4dd Object ...

bove up
Move down

BE |
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BEZ40128 Project Ophons

N0

5;,-\ _ Library Search Path:
el
LAt
(Feneral
Include Divectones
_ Available Link Objects: Link with These Objects:
; libi 444 Library —-=| |lbm.a
libina,

4dd Object ..

bove up
Move down

FEE | HTiH HEq

BEZ40128 Project Ophons

HEN0

5;,-\ _ Library Search Path:
el
LAt
(Feneral
Include Divectones
_ Available Link Objects: sl with These Objects:
: libe.a libima
libma libprintf Z1t.a
_ libobjc.a
Libusdes libprintf_flt.a
libprintf_min.a
libzzant_flta
" g libscenf_mina 43dd Object ...
Mevnony Setings
;’ Move up
i Move down
el e E
e | mw | e |
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5(‘.'\' :
o
(eneral

Include Divectodes

Libgaries

HEN0

Library Search Path:
Available Link Objects: Link with These Objects:
libi 2dd Lib x| |lbma

libm 5. 0 bprintt_fita

libobic.a Q

libprintt flta Eemove Object
libprintf_min.a
libscanf_flta
libscanf_min.a

bove up

BE |

Note: Adding into Obj

Add Link Object

ARt

i

FADRIHF

FhADEE R

R A HE

D |1 obi

& @ ef EE-

e

L) #BAISTIE
) BE
= LCER ()
e ACERDATA (D)
| BE240128
| BE240128
o
. DVD-RAM FRRE E)
o EE TR F)
e EEERE (30
o FIEARER H
o EIE AR 1)
. DVD % (1)
= 2R
[ My Documents
B My DxDM Places
S R PRI
& Mo Private Folder
|7 581option
) 30304
| AFL-2500
|) BEGHS814
) BIOSEAER e SR kSR
| CABLE
I led

3|l

e
=]

HLiH

FEHO)
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Add Link Object

BED): | () obi ~| e ek E
A a2d o
! f2ceeprom.o
FemmARIsT ainTtility.o
?‘L_'-' £pio
- #9650
L TestParten.o
iy fouch.o
| nart.a
RIS
HAEY
HERE_E oA R
a4 1 |ﬂceepmm.u:| ﬂ BRI (i)
EELRRIT: |41 Files(* %) | BTiH

BE240128 Project Options

5;,:.} . Library Search Path: @

Include Divectones

- Avatlable Link Objects: Link with Thess Ohjects:
: libe &, libm.a
libon &, libprintf_flta
libobjc.a : DABEZ401 23BE2401 28abihilee
T ]ihpriliﬁ‘_ﬂt.a Remove Object 1

libprint i a
libarant_flta
" ' libranf _nmdn.a

;’ Mowe up
i Move down
v

mE | H S
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BE240128 Project Options X
| Cuztom Compilation Options
T [L1 filez] -Wall Remove
MALL.C - gl warf-2 Q
DemoPre.c -3t =gnudd
deimo.c -BS‘_CPT_T=1 1059200TL
[Linker Cphonsg] “Frmsiened-char
-funsigned-bitfield s
-fpack-stoct
-fzhort-emms
Add
External Toolz
[v Tz Wind VE
AT S |C:\WM?R-EDDQDE13".hi.11".avr-gcc.exe
make: |C:\WM?R-EDDQDE13".u1:ils".bin".makz.e:-ce
e | mw | #HE |

BE240128 Froject Options r>_<

| Cuztom Compilation Ophions

[A]._l filez) Eemove
madn.c

[

*——E ! [Linker Options]
Libuanes
Wferrsisy S s [ Eait |
}’ Ldd
2= Externsl Taols
Chustom Opticnes [v Tee WindVE

AT S |C:\WM?R-EDDQDE13".hi11".avr-gcc.exe

ke |C:\WM?R-EDDQDE13".u1:ils".hi.n".makﬂ.exe

e EE | e |

Note: choose [Linker Options]
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BEZ40128 Froject Ophions r>_<|

] Cuztom Compilation Options

] [A1 files] Remove
uadn.c J

Include Disectores DemoPrg.c
demo .o
*-—E ! [Linker Optioins]
Libisries

=] External Tools
Chustorn Crptions [v Uz Wind VE
AVI-Zon: |C:\WM‘FR-EDDQDS13'l.hin'l.avr—gcc.exe

make: |C:\WM‘FR-EDDQDBI3".u1:ils".hin".mﬂkﬂ.e:-:e

mmi;ftm ( WL-uyviprint] /)
|
|

Note: key in -WI,-u,vfprintf, and then Add

BE240128 Project Options

[a] Cuztom Compilation Ophions

3x [411 filez] - L1, wiprintt Eemove
THadT.G 4
TR e DemoPrg.e
demo o
‘____! [Linker Options]
Libesnes
Merrony Sethnes
E - External Tools
Chushom Ciptions [v Uz WindVE

awr-goe: |C:".WinA‘FR-EEIEIEIEIE13".bi11".avr-gcc.e:-ce

make: |C:".WinA‘FR-EEIEIEIEIEI3".u1:ils".hin".mslw.exe

> ——
C == By | meE |
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4-4-3 Software Utilities Function Description
4-4-3-1 UART function

Header file : uart.h
Object file : vart.o

uartlnit Function: Initial UART.

Syntax void uartInit(
uint8_t byPort,
uint32_t uBaudrate,
uint8_t  byParity,
uint8_t uDatabit,
uint8 t  uStopbit,
uint8_t nTxMode

);

Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 - 2nd Uart port
nBaudrat Baud rate, ex: 9600.
byParity Parity Check, ‘N° - None, ‘E° - EVEN, ‘O -O0ODD.
uDatabit data bit, 5 ~ 8.
uStopbit data bit, 1 ~ 2.
nTxMode Transmission Mode.

0 or FALSE - RS232.
1or TRUE - RS485 or RS422.

Return value None.

uartSetBaudRate Function: to set up baud rate for assigned UART port

Syntax void uartSetBaudRate(
uint8 t byPort,
uint32_t uBaudrate

Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 — 2nd Uart port
nBaudrate Baud Rate, ex: 9600.

Return value None.

uartSendByte Function: To send 1 byte from assigned UART port

Syntax void uartSendByte(
uint8 t  byPort,
uint8_ t  txData

);
Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 - 2nd Uart port
txData byte to be sent.
Return value None.
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uartDisablePort Function: to stop operation of assigned Uart port

Syntax void uartDisablePort (
uint8_t byPort
Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 — 2nd Uart port
Return value None.

uartSendString Function: to send 1 string from assigned UART port

Syntax void uartSendString(

uint8_ t  byPort

uint8_t*  str

);

Parameters byPort UART_PORTO — 1st Uart port

UART_PORT1 — 2nd Uart port

str Index of string to be sent, ending with “0”.

Return value None.

uartSendBuffer Function: to send buffer from assigned UART port

Syntax void uartSendBuffer(
uint8_t byPort,
uint8_t*  buffer,
uint16_t nBytes
);
Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 - 2nd Uart port
buffer index of buffer to be sent
nBytes bytes of buffer to be sent
Return value None.

uartReceiveByte Function: to read 1 byte data from assigned UART port

Syntax uint8_t uartReceiveByte(
uint8_t  byPort,
uint8_t* rxData
Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 - 2nd Uart port
rxData index of data to be received

Return value

TRUE - rxData is true data
FALSE - UART port no data

uartReceiveBufferlsEmpty Function: to check if there is data in assigned UART port

Syntax void uartReceiveBufferlsEmpty(
uint8_t byPort
):
Parameters byPort UART_PORTO — 1st Uart port

UART PORT1 — 2nd Uart port

Return value

TRUE - There is data on assigned UART port
FALSE - There is no data on assigned UART port
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uartFlushReceiveBuffer Function: to clear receiving buffer on assigned UART port

Syntax void uartFlushReceiveBuffer(
uint8_t byPort

Parameters byPort UART_PORTO — 1st Uart port
UART _PORT1 — 2nd Uart port

Return value None.

uartEnableTx Function: to Enable or Disable UART transmitter. (When UART port is applied on RS485 or RS422 ,
transmitter must be set to Disable, and to Enable transmitter only when sending data.)

Syntax void uartEnableTx(
uint8_t  bEnable

).

Parameters bEnable TRUE — Enable transmitter
FALSE — Disable transmitter.

Return value None.
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4-4-3-2 I°C function

Header file : i2ceeprom.h
object file : i2ceeprom.o

i2cInitial Function: Initial 12C functions. User should call this function before using I12C functions.

Syntax void i2clnitial(

)

Parameters None.

Return value None.

i2cReadByte Function: to read 1 byte data from ®

Syntax uint8_t i2cReadByte(
uint8_t uDevAddr,
uint16_t nAddr

Parameters uDevAddr I°C device address. (address of three 24c512 on board are:
A2hex; A4hex; A6hex-
nAddr address to write in .
Return value Data reading from I°C

i2cWriteByte Function: to write 1 byte data from 1°C

Syntax void i2cWriteByte(

uint8_t  uDevAddr,
uint16_t nAddr,
uint8_ t  byData

Parameters uDevAddr I°C device address.(address of three 24c512 on board are: A2pe,,
A4heXyA6 hex-
nAddr address to write in .
byData data to write in .
Return value None.
i2cSetSpeed Function: to set baud rate for 12C
Syntax void i2cSetSpeed(
uint16_t nSpeed,
);
Parameters uSpeed I°Cbaudrate,0 - 100K, 1 - 250K.
Return value None.
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4-3-3-3 SPI function

Header file : spi.h
object file : spi.o

spiMaster Function: Initial SPI to master mode.

Syntax void spiMaster(
uint8_t mode

)

Parameters mode SPI mode.

0 — CPOL=0, CPHA=0 Sample (Rising) Setup (Falling)
1 — CPOL=0, CPHA=1 Setup (Rising) Sample (Falling)
2 — CPOL=1, CPHA=0 Sample (Falling) Setup (Rising)
3 — CPOL=1, CPHA=1 Setup (Falling) Sample (Rising)

Return value None.

SPI Transfer Format with CPHA =0

psekerot-o T L LT LT LT LT
o= LT LT LT LT

mode 2

T

SAMPLE |
MOSIMISO

CHANGE 0 \ H
MOSI PIN
CHANGE 0 4< >_<
| MISO PIN
[ 0\

MSE first (DORD = 0) MSB Bit& Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 LsB
LSB first (DORD = 1) LSB Bit 1 Bit 2 Bit3 Bit 4 Bit & Bit6 MSB

Ho N
H_ N

o 2]

Mo
el

o 2]

=

SPI Transfer Format with CPHA = 1
[ SCK (CPOL = 0)
mode 1
SCK (CPOL=1)" |
mode 3

SAMPLE |
MOSI/MISO

CHANGE 0

MOSI PIN <
CHANGE 0 W

| MISOPIN

s\

MSB first (DORD = 0) MSB Bit 6 Bit5 Bit 4 Bit 3 Bit2 Bit 1 LSB
LSB first (DORD = 1) LSB Bit 1 Bit2 Bit3 Bit 4 Bit5 Bit 6 MSB

BT

SRR EEEEEN
L)L L L
HHN
RSN

I
=
T

N
3¢

‘““w
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spiSlave Function: Initial SPI to slave mode.

Syntax void spiSlave(
uint8_t mode,
);
Parameters mode SPI mode.
0 — CPOL=0, CPHA=0 Sample (Rising) Setup (Falling)
1 — CPOL=0, CPHA=1 Setup (Rising) Sample (Falling)
2 — CPOL=1, CPHA=0 Sample (Falling) Setup (Rising)
3 — CPOL=1, CPHA=1 Setup (Falling) Sample (Rising)
Return value None.

spiSetBitrate Function:

to set SPI baud rate

Syntax

void spiSetBitrate(
uint8_t
);

spr

Parameters

spr SPI baud rate. system OSC is 11.0592MHz.
0-0SC/4.

1-0SC/ 16.

2-0SC/64.

3-0SC/128.

Return value

None.

spiSetDataOrder Function: to set SPI order when sending data, LSB first or MSB first.

Syntax void spiSetDataOrder(
uint8_t order
);
Parameters order LSB first or MSB first.
DATA_LSB_FIRST-LSB of the data word will be transmitted first.
DATA_MSB_FIRST-MSB of the data word will be transmitted
first.(Default)
Return value None.

spiSendByte Function:

to send 1 byte data from SPI port

Syntax

void spiSendByte(

uint8_ t data
).

Parameters

data byte to be sent

Return value

None.

spiRecvByte Function:

to receive 1 byte data from SPI port

Syntax

uint8_t spiRecvByte(

Parameters

None.

Return value

To read 1 byte data from SPI
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spiTransferByte Function: to send and read 1 byte data from SPI port

Syntax uint8_t spiTransferByte(
uint8 t data
);
Parameters data byte to be sent
Return value 1 byte data reading from SPI

spiTransferWord Function: to send and read 1 word from SPI port

Syntax Uint16_t spiTransferByte(
uint16_t data

);

Parameters data word to be sent

Return value 1 word data reading from SPI
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4-3-3-4 E°’PROM function

E2PROM Function is built inside WinAVR, so users need only to include eeprom.h in program to call E2PROM

Function.
For exmaple :

#include <avr/eeprom.h>
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eeprom_write_byte Function: to write 1 byte to MCU EEPROM.

Syntax void eeprom_write_byte (
uint8_t* address,
uint8 t  value
Parameters address E°PROM address to write in, range 0 ~ Ox7FF
value E*PROM data to write in
Return value None.

eeprom_read_byte Function: This function read one byte from EEPROM.

Syntax uint8_t eeprom_read_byte (
uint8_t* address
);
Parameters address E°PROM address to read, range 0 ~ Ox7FF

Return value

Data reading from E°PROM

eeprom_write_block Function: to write block data to EEPROM.

Syntax void eeprom_write_byte (
void* pointer_ram,
const void* pointer_eeprom,
size t n
);
Parameters pointer_ram index of block data to write in .

pointer_eeprom
n

E’PROM address to write in, range 0 ~ Ox7FF.
length of E’PROM data to write in

Return value

None.

eeprom_read_block Function: to read block data from EEPROM

Syntax uint8_t eeprom_read_block (
void* pointer_ram,
const void* pointer_eeprom,
size_t n
);
Parameters pointer_ram index of block data to read .

pointer_eeprom
n

address of E°PROM to read, rnage 0 ~ Ox7FF.
length of EPROM data to read

Return value

Data block read to .
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4-3-3-5 Touch function

Header file : touch.h, a2d.h
object file : touch.o, a2d.o

touchlinit Function: Initial Touch panel.

Syntax void touchlnit(
)

Parameters None.

Return value None.

touchGet Function: to read touch data from touch panel

Syntax uint8_t touchGet(
int * pX,
int* pY
Parameters pX to read X Coordinate from touch data
pY to read Y Coordinate from touch data
Return value TRUE data of pX and pY is true
FALSE data of pX and pY is false

touchDrawCalPoint Function: to draw Calibration cross Coordinate on LCD

Syntax uint8_t touchDrawCalPoint (
POINT*  ptCal,
int n
);
Parameters ptCal Calibration Coordinate.
n Calibration Coordinate No.
Return value None.

setCalibrationMatrix Function: to set Calibration calculation matrix

Syntax void setCalibrationMatrix(
POINT * ptDisplay,
POINT *  ptTouch,
int n
);
Parameters ptDisplay LCD reference Coordinate for calibration.
ptTouch Touch Coordinate for calibration
n Coordinate No. for calibration
Return value None.

_getDisplayPoint Funct

ion: to change Touch Coordinate into LCD

Syntax

void getDisplayPoint(

int X,
int vy,
int* pX,
int* pY
);
Parameters X Touch X Coordinate.
y Touch Y Coordinate.
pX LCD X Coordinate changed from Touch X Coordinate
pY LCD Y Coordinate changed from Touch Y Coordinate
Return value None
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4-3-3-6 LCD control function

Header file : RA8806.h
object file : RA8806.0

ledlInit Function: Initialize all parameters of LCD display. User should call this function before use functions of LCD
display.

Syntax void IcdInit (
)

Parameters None.

Return value None.

IcdDisplayClIr Function: Clear screen (include graphic and text layer).

Syntax IcdDisplayClr(
);

Parameters None.

Return value None.

lcdSetCursorPos Function: Set the position of cursor. (UNIT=character=8*8 pixel)

Syntax void lcdSetCursorPos(
uint8 t  x,
uint8_t y
);
Parameters X X coordinate of cursor
y Y coordinate of cursor
Return value None.

IcdSwitchDisplay Function: ON/OFF.the display of cursor, text and graphic layer.

Syntax void lcdSwitchDisplay (
uint8_t  display_switch
);
Parameters display_switch Display switch flag

DS_DISPLAY_OFF Turn off all display.

DS_TEXT_ON
DS_GRAPHIC_ON
DS_CURSOR_ON
DS_BLINK_ON

Turn ON the display of text layer.
Turn ON the display of graphic layer.
Turn ON the display of cursor.

Turn ON cursor blink. This flag is

available while cursor is ON.

Return value None.

Example [l Turn OFF all display.

IcdSwitchDisplay(DS_DISPLAY_OFF);

/I .Turn ON the display of text and graphic layer. Turn OFF cursor.
IcdSwitchDisplay(DS_TEXT_ON| DS_GRAPHIC_ON);

/I .Turn ON the display of text layer and cursor without blink. Turn OFF graphic
layer.

IcdSwitchDisplay(DS_TEXT_ON| DS_CURSOR_ON);

/I .Turn ON the display of text layer, graphic layer and cursor with blink.
IcdSwitchDisplay(DS_TEXT_ON| DS_GRAPHIC_ON |DS_CURSOR_ON]|
DS _BLINK_ON);

BEGV643A User Manual Ver.02 -80 -



IcdSetDispMode Function: Set the display mode between graphic layer and text layer.

Syntax void lcdSetDispMode (
uint8_t new_mode

Parameters New_mode New display mode between graphic layer and text layer.
Value : DM_OR_MODE, DM_XOR_MODE,
DM_AND_MODE

Content on Graphic layer Content on Text layer

DM_OR_MODE DM_XOR_MODE | DM_AND_MODE

Return value None

IcdDraw Function: Draw input binary picture on specified area of graphic area.

Syntax void lcdDraw (

uint8_t x_start,
uint8 t vy start,
uint8 t x_end,
uint8_t y_end,
uint8_t* pic_data,
uint8_ t mode

);

Parameters x_start X coordinate of the top-left point of input picture. (UNIT=pixel)
y_start Y coordinate of the top-left point of input picture. (UNIT=pixel)
x_end X coordinate of the bottom-right point of input picture. (UNIT=pixel)
y_end Y coordinate of the bottom-right point of input picture. (UNIT=pixel)
pic_data Bit map data will be drawn. Input 0 will reverse pixels of specified
area.

mode DRAW_NORMAL:Draw the picture normally.
DRAW_REVERSE : Reverse the picture and then draw the
picture.

Return value None.
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IcdFillByte Function: Fill input byte value on specified area of graphic layer.

Syntax void IcdFillByte (

uint8 t  x_start,
uint8 t vy start,
uint8_t  x_end,
uint8 t vy _end,
uint8_t  data,
uint8_t  mode

Parameters x_start X coordinate of the top-left point of specified area. (UNIT=pixel)
y_start Y coordinate of the top-left point of specified area. (UNIT=pixel)
x_end X coordinate of the bottom-right point of specified area.
(UNIT=pixel)

y_end Y coordinate of the bottom-right point of specified area.
(UNIT=pixel)

pic_data Byte value will be filled.

Mode DRAW_NORMAL: Fill input value normally.

DRAW_REVERSE : Reverse the input value and then fill it on the
specified area

Return value None.

lcdPrintString Function: Print input string to specified location of text layer.

Syntax void IcdPrintString (

uint8 t  x_start,
uint8 t vy start,
char * string,
uint8 t  str_count

Parameters x_start X coordinate of start location that input string will be printed.
(UNIT= character=8*8 pixel)
y_start Y coordinate of start location that input string will be printed.
(UNIT= character=8*8 pixel)
string string will be printed to LCD
str_count character count of input string
Return value None.

IcdDrawBit Function: ON/OFF the pixel on specified location of graphic layer.

Syntax void IcdDrawBit (
uint8_t  x,
uint8_t v,
char bit_value
);

Parameters X X coordinate of the location will be drawn. (UNIT=pixel)
y Y coordinate of the location will be drawn. (UNIT=pixel)
bit_value 1 : ON the pixel

0 : OFF the pixel

Return value None.
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IcdDrawRect Function: Draw rectangle by single line on graphic layer.

Syntax void lcdDrawRect (

uint8 t  x_start,
uint8 t vy start,
uint8_t  x_end,
uint8 t vy _end,

Parameters x_start X coordinate of the top-left point of rectangle. (UNIT=pixel)
y_start Y coordinate of the top-left point of rectangle. (UNIT=pixel)
x_end X coordinate of the bottom-right point of rectangle. (UNIT=pixel)
y_end Y coordinate of the bottom-right point of rectangle. (UNIT=pixel)

Return value None
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4-3-3-7 Backlight PWM control function

Header file : bklight pwm.h

object file : bklight pwm.o

Note:Backlight PWM control used TIMERO and INTERRUPTO

bkIPWM_Init Function: Initialize all parameters of backlight PWM control function. User should call this function
before use backlight PWM control functions.

Syntax void bkIPWM_Init
)

Parameters None.

Return value None.

bklSetBrightness Function: Set current brightness value of backlight.

Syntax void bkiSetBrightness (
uint8_t  brightness

Parameters Brightness New brightness value

0 — OFF backlight

1~100 — Control the brightness of backlight
Return value None.

bklGetBrightness Function: Get current brightness value of backlight

Syntax uint8_t bkiGetBrightness (
);
Parameters None.
Return value Current brightness value of backlight. (0 ~ 100)
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Appendix A: LCD Controller Specification
Appendix B: EEPROM Specification
Appendix C: ATMEL ATmega644p MCU Specification

Please download this specification from following ATMEL link:
http://www.atmel.com/dyn/resources/prod documents/doc8011.pdf
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