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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 BEGV641A parcel, make sure that all materials
and options are packed inside parcel according to your order.

\

Packing Contents Check-List
o BEGV641A LCD Embedded module
o Touch panel
o Software Utility Disc
o ISP Cable (option)
o ATMEL software development tool

BEGV641A User Manual Ver.04 -4 -
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Chapter 1 Introduction

Abstract

This chapter is to offer you basic information regarding
BEGV641A, to help you incorporate BEGV641A 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

BEGV641A User Manual Ver.04 -5-



1-1 Features

This BEGV641A is designed based on ATmega644p microprocessor, which requires no operating system to run
on. Together with a 240x128 STN LCD and LED backlight built-in, this all-in-one LCD embedded system BEGV641A
help designer enhance a compact design with cost saving, space saving, and design phase saving.

Armed with RS232, RS422/485, 1°C and SPI interface port, this BEGV641A communicates many devices and
peripherals. The BEGV641A 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/gray, and FSTN/black.
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 BEGV641A 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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» HS-SPI
o > |2C
AVR 8-bit Microprocessor
64KB ISP Flash N RS232
. 2KB Internal EEPROM
240 x 128 STN — RS232
4KB Internal SRAM
ISOLATED
Touch Panel — RS-485
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» |2C
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» |10
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 240 x 128 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
BEGV641A Dual RS232 % %

BEGV641A1 One RS232 %

BEGV641A2 One RS232/0One RS422 e e

BEGV641A3 One RS232/0One RS485 % %

Display: FSTN/Gray LCD,LED/White Backlight(Default)

BEGV641A User Manual Ver.04 -8-
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Chapter 2 Installation

Abstract

This chapter is to offer designer fundamental information
of BEGV641A jumpers and connectors, in order to help
designer configure correct setting and connection between
BEGV641A and system application.

Contents include:
2-1 Jumpers

2-2 Connectors

BEGV641A User Manual Ver.04 -9-
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2-1 Jumpers

This section is to indicate location and function of each jumper on BEGV641A, 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

JFG Frame ground

JG 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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VR Contrast adjust
10K ohm Inside default
N/A Outside

2-1-2 Frame Ground

(Drawing 2.1.2)
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35

JFG Frame ground
short Connect metal frame with GND
open Not connected metal frame with ground default

2-1-3 RS-422/RS-485 VDD/Ground

(Drawing 2.1.3)
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S1 S2 RS-422/RS-485 VDD/Ground
short short internal VDD/ground for isolated RS-422/485
open open External VDD/ground for isolated RS-422/485 default

2-1-4 Screw hole ground

(Drawing 2.1.4)

JHG Frame ground
short Connect screw hole with GND
open Not connected screw hole with ground default
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2-2 Connectors

Connectors are the key link between BEGV641A and external devices. Detail locations and functions of available
connectors are tabled and illustrated below.

Connectors: (Table 2.2)

Label Pin No. Function Item No.

CN1 32 Connector to connect via Hirose DF11C-32DP-2V
Bolymin-defined adaptor to
Atmel AVR ISP

CN2 4 FPC connector to connect touch | Molex 52207-0417
panel (T/P)

2-2-1 Connectors & Pin Definition

® Connector CN1 (Drawing 2.2cn1)
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Pin Types
I =Input
0] =Output
Bi =Input / Output (Bi-Directional)
U =User defined
P =Power

® Pin Definition: BEGV641A-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 I0OB
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 RX1 24 NC
25 TX1 26 NC
27 SDA 28 NC
29 SCL 30 NC
31 I0A 32 NC

e
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® Pin Definition: BEGV641A1-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 I0OB
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

® Pin Definition: BEGV641A2-One RS232/0One RS422 (Table 2.2.1¢c)

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 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: BE

GV641A3-One RS232/0One 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 10B
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

BEGV641A User Manual Ver.04
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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(ground2)

2-2-1-2 Serial 1/0 (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 mastt_ar data input line, whgn 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
TX0 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 10.
SCL U 29 Clock of 2-wire serial interface, it can be programmed as 10.
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 I 12 no inverting receiver of RS§422
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 10.
. 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 I/O (Table 2.21.3)
Signal Type Pin No. Description
/Reset I 5 Auxiliary moment reset for external input
I0A ) 31 I/O port (ATmega644P portA.4)
I0B ) 8 I/O port (ATmega644P portA.7)

|
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J@LYMlN
F————____————————————— e

2-2-2 Pin vs. Function Diagram

2-2-2-1 Power/LCD/Backlight- The following function block illustrates system power supply, contrast
adjustment, LCD display driver, and the single chip.

+5V — VDD BEGVEI1A

ot
Vagj % com 240 x 128 LCD
f?i S Drive : Display

—/Reset ATmega 644P <:> TE963C Display Y Segment Driver

Controller
A

K

2-2-2-2 In-System Programming(ISP) using AVRISP MKII by Atmel

BEGV641A supports ISP operation, which allows designer to write software into ATmega644p via ATMEL
AVR ISP MKII writer without removing ATmega644p from board. Further info about ATMEL MKII can be
found in http://www.atmel.com/dyn/products/tools_card.asp?tool_id=3808. Both Bolymin ISP adaptor
board (part # MGI01-0$) and ATMEL MKII included set (part # OP-641A001) is available for purchase.

ISP adaptor board
GI01-0$)+

2-2-2-3 RS-232
For serial communication, BEGV641A support RS-232 communication through an ICL232 compatible
serial UART.
+5VO VDD
GJI\TD - BEGVG41A

RX0

TX0

BEGV641A User Manual Ver.04 -15-
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2-2-2-4 SPI

BEGV641A offers SPI port. Designer has to define this port as SPI by software, or to use Bolymin SPI

driver (free utility).

VDD ——————O0 +5V  45VO VDD
GND GND
o a3 BEGVB41A
MISO MISO
SCK SCK
Ss SS
Save Mester
VDD—— 045V 45VO VDD
GND GND
o a3 BEGVB41A
MISO MISO
SCK SCK
Ss SS
Mester Save

2-2-2-5 I’°C/IEEPROM

BEGV641A offers I°C port. Via this I°C port, designer may control 64Kbytes x 3 EEPROM in-system
and external I°C devices.

+5VO7VDD
GND\7GND
BEGVE41A
EEPSCL
IMcroprocessor
EEPSDA
EEPWP
EEPROM ‘ ‘ EEPROM

BEGV641A User Manual Ver.04
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2-2-2-6 RS-422

BEGV641A offers 1 x RS-422(isolated) port.

+5y0_ VDD
oD \P
RS-422 isolated power 0/ PP2 BEGV641A

RS-422 Transmitter - RS-422 Recever +
RS-422 Transmitter + WR&QZ Recever -
RS-422 Recever - RS-422 Transmitter +
RS-422 Recever + WR&QZ Transmitter -

RS-422 isolated ground }7(3\@2

2-2-2-7 RS-485

BEGV641A offers 1 x RS-485(isolated) port.

Vo VDD
oo AP
BEGVG41A
VDD2

RS-485 isolated power O————

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

RS-485 isolated ground }7GND2

I ———
BEGV641A User Manual Ver.04 -17 -
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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.

I ———
BEGV641A User Manual Ver.04 -18 -
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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
PORTA.1 Y1
PORTA.2 X2
PORTA.3 Y2
3-2-3 RS-232/RS-422/RS-485
(Table 3.2c)
MCU ATmega644P RS-232/422/485
PORTD.0 RX0
PORTD.1 TX0
PORTD.2 RX1
PORTD.3 X1
(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

BEGV641A User Manual Ver.04
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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 /0
(Table 3.2i)
MCU ATmega644P General I/O
PORTA 4 I0A
PORTA.7 10B

BEGV641A User Manual Ver.04 -21-
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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.

BEGV641A User Manual Ver.04 -22-
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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

#&5 AVR Studio 4.16 (build 628) (126 MB, updated 2/09)
¢

includas naw device support and nurmarous ovarall enhancernents;

AVR QTouch Studios rt for multiple socket/routing card combinations, Windows Errar
Reporting (WER) system a i upport for KMEGA device
family.

Click here to download AVR Studio 4.16

First lame * | |

Last Hame™* I_ |

i ]
Job Function™* [Select v|
Sompent | |
Address 1* | |
Address 2 | |
City" | |
State/Province® (US and Canada only) [Select v
Province™ (only if outside US and Canada) | |
Postal Code* [ |

Country* l Select bt

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

Would you like to receive news about Atmel

Click to Download

Step2: install AVR studio on designer PC

Ayratdiod 1 6Setup axe
Setup.exe
2 cresso Softyare Ine,

Double click to install AVR studio4.16 ’

BEGV641A User Manual Ver.04 -23-
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A¥EStndiod - InstallShield Wizard

Welcome to the InstallShield Wizard for AYRStudiod

The Ingtallshield wiz: Studind on wour computer. To continue, click Mest.

BEGV641A User Manual Ver.04 -24 -
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AYRStudiod - InztallShield Wizard

License Agreement

Pleaze read the following license agreement carefully,

YWelcome to AR Studio from Atmel Corparation.

AR Studio iz a Developrent Tool for the entire AR family of microcontrollers, including
tinpdtR . megadh'R . picoPower, and *MEGA AWR devices. The &WHR Studio is free of charge
and may be freely copied and distributed in itz ariginal farm.

AR Studio enables the user to fully control execution of programs on the 24F |n-Circuit
Erulator ar on the included AWE Instruction Set Simulator. AE Studio supportz zource level
execution of Aszembly and C/C++ programs aszembled with the Atmel Corpaoration's included
AWE Azzembler ar toalz from 3rd party vendars.

AR Studio rung under Microzoft Windows 98, Windows MT, Microzoft Windows 2000,

“ Windows =P and Windows Yista.
v‘ ‘ AVE Studio iz continously developing. In order to get latest upgrades of AVE Studio, pleasze
, wigit our web zite
_,--'

. atmel. com

and check out the &VF page.

i | accept the terms of the lic

Accept terms to continue

I ———
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AYRStudiod - InztallShield Wizard

Choose Destination Location

t falder where zetup will install files.

C:%Program

Select folder to install and continue ’
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AYEStdiod - InstallShield Wizard

Select Features

Select the feature up will install.

1 want to install, and d

[nztallfupgrade Jungo LISE Diriver

kalled later by
Lp progran and

InstallShield

Select features to install and continue ’
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AYRStdiod - InstallShield Wizard

Ready to Inztall the Program

The wizard iz ready to begin inztallation.

Click. Ingtall to begin the installation.

[F wou want to review or change any of your ingtallation zettings, click Back. Click Cancel to exit the
wizard.

InvstallShield | Cancel

Click install to begin installation ’
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A¥EStudiod - InstallShield Wizard

Setup Status

Studiod iz configuring your new sare ingtallation,

Inztalling

Wait for seconds for installation
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A¥EEtmdiod - InstallShield Wizard

Install5hield Wizard Complete

The InztallShiel

InnstaallShield B Cariced

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-2009031 3-install exe

Double click to install WinAVR ’

Installer Langnage §|
@ Please select a language.
Chinese (Traditional) w

Choose your language to install ’

WinA¥E 20000313 Sefap g|§| E'

Welcome to the WinAVR 20090313
Setup Wizard

This wizard will quide wou through the inskallation of WinAyr
20090313,

It is recommended that you close all other applications
before starting Setup. This will make it possible ko update
relevant system files withouk having to rebook your
conmpuker,

Click Mext to conkinue,

E Cancel

Close other applications to continue
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o WinA YR 20090313 Sefnp : :IE'

License Aqgreement
Please review the license terms before installing \WinAWR 20090313, @

Press Page Down o see the rest of the agreement.,

WindWR Licensing Information

[0

Gl Binutils is distributed under the @MU GPL License,

GHU Cormpiler Callection (GCC) is distributed under the GRU GPL License,
avr-libc is distributed under a BSD License,

avrdude is distributed under the GMU GPL License,

GHU Debugger (GDE) is distributed under the GHU GPL License,

Insight is distributed under the GRU GPL License

SimulayR is distributed under the GHU GPL License

AWaRICE is distributed under the the GhU GPL License,

54

If wou accept the terms of the agreement, click I Agree to continue. ou musk accept the
agreement to inskall WinAYR 20090313,

Cancel

LCIick | agree to continue

o WinA ¥R 20090313 Sefnp

Choose Install Location
Choose the Folder in which toinskall WinAYR 20090313, @

Setup will install WinaWR 20090313 in the Following folder, To install in a different folder, click
Browse and select anather folder, Click Mext ta cantinue,

Destination Folder

| Browse, ..

Space reguired: 122.6ME
Space available: 51,766

Zancel

Choose folder to continue

I ———
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o WinA YR 20090313 Sefnp

Choose Components
Choose which Features of WinAYR 20090313 vou want to install, @

heck the components wou wank to install and uncheck the components wou don't want to
install. Click Install to start the installation,

Select components ko install: Install Files

Add Directories ko PATH (Recommended)
Inskall Programmers Mokepad

Space reguired: 122.6ME

Install Cancel ]

Choose components to install ’

o WinA ¥R 200003132 Sefnp

Installing
Please wait while \WinAYR 20090313 is being installed, @

Extract: libc.a

[------ ]

Shiowe details

< Back Blext = Cancel

Wait for seconds for installation
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Completing the WinAVR 20090313
Setup Wizard

WinAWR 20090313 has been installed on wour computer,

lick. Finish to close this wizard,

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

LT RSTEEEY r

ruLﬂ Ltmel AVE Tools AVE Stodio 4

WinA¥R-20090313 Pl E AVR ToolsHelp
ﬁ Plug-in Manager
[l 4VR Battery Stodin

ar AVR QTouch Studio
¢ AVR Wireless Stodio

Welcome to A¥YE Stndio 4

Mew Project

Recent projects | Madified

Yer 4.16.628 W Show dislog at start . )
- Frasee s Sau‘ Click New Project to start \_‘

Project name:

¥ Crez i

Iitial file:

| .asm
Location:
ID:\QVH\BE24D128_dem0tesﬂ |

Wer 416628 W 5

—
Choose Atmel AVR Assembler (assembly language), Relp I

or AVR GCC(C code)

-
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i~ Create new project —

Project tupe: Project name:

% (@ Atmel &R Assembler \iBEGVEAl‘IA_demotest 4

W Cieateiniialfle [ Create folder
Initial file:

;Main

Lacation:

[0 \8VRNBE 24128 _demotest |

Wer 416,628 W Show dialog at startup

Effcl j Hext 5> ‘ Firgeh ] Lancel Help

Choose AVR GCC here (All Bolymin utility drivers are

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

Initial file.

Welcome to A¥E Stodio 4

Select debug platform and device

Debug platfarm: Device:
E} & ATmegadtP ~
YR OME! AT megad3rs, 0
AR Simulator ATmegabd
AR Simulator 2
ATmegabdd
ICE40 ATmegabddP
ICERD A Tmegab4h =
JTAG ICE
JTAGICE mkll ATmegab43
ATmegab490
ATmegabdd, v

Wer 4.16.628

<4 Back | | Finizh LCancel | Help

Choose AVR Simulator, ATmega644P, and click

Finish to continue
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AYR Studio - DAAYR\BEGY641A\BEGYG41A demotest.c
© Fil= Pioject Buld EBdit ¥iew Tools Debuz  Window Help
N e T % b e e T 8
Y "

BEGVA414_demotest (defanlt) B@

sl

v /23 Somee Bles

= Header Filss

423 Externl Dependencies
3 Other Files

Wame Valua
4T yAD CONVERTER
T ANALOG_COMPAR
4 EBOOT_LOAD
wBcr

+|EYEEPROM

4 SHEXTERNAL_INTERR
391G

4ZSPORTA
4Z2PORTE
Z2FORTC
4Z2PORTD

PERR

4/ TIMER_COUNTER_0
4/ TIMER_COUNTER 1
4/ TIMER_COUNTER_2
aggTWI

439 USARTO

43S USARTL

4% WATCHEDOG

Hame Address Value Bits

|
\ [ DAAVRABEG¥641 A\BEGV641A_demotest ¢

14 b

[

E1Build | @@ Mezssge | 5 Find in Files | [ Bieakpeints and Tmoepoints

ATmegsB4F

@ Lancdl S NUM L

Here you can see software design screen, yet no hurry

to start software design yet.

AYE Stndio - DAAYRIBEGY041 AABEGYO4A1A demotestc
: File | Fugect | Buld Edit View Tecl Debug  Window Help
D [P | TG e
[ Trace New Puoject SRR NE . Y. B IETRRR I

VR G Open Piject
E'Q Bave Fioject B DAAYRABEGYG41A\BEGYG41A demotest.c
E C'loee Prsject

EE N W oar i =l

Choose Project >Configuration Options to continue

I ———
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BEGYG41A demotest Froject Oplhions ka3
}h\ . Letive Edit Configurations
t'\.\.l g

[~ Use External Makefile |

Ciatput File Name: |EEG‘F641£_demnteste]f

E Output File [detaults

Lihgares [ Tnsgned Chars -funsigned-char)
[ Tnsigned Bitfields i-funsgned-bitfield:
" ' [ Pack Stooctore Members (-fpack-ztoct)
Memmary Settings [ Ehort Enumes {-fshod-enums)
:r*/’ [v Create Hex File [ Generate Map File [ Generate List File

BE | HriH EHEH

Choose General and key in necessary information to

continue

BEGYG641A demotest Froject Ophions

Include Fils Search Path: @}c t .

=, —

=
— n_‘_____EJ J Choose Include Directories, and Include File Search Path to continue L

| ®= [ ma | e |
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HEEHKE
@ Svstern Volume Information ~
@ temnp
@ YALUEADD
T wedlsd

w5 Winh VR-20081205
=) WinAVR-20090213

) b
- Lbexec
- m

)l(

Choose Include as File Search Path to continue

BEGY641A demotest Froject Options

A, Inclnde File Search Path: [E)(®](a](+]

21' ) AW VE-AO090 2] Mawrne Tndey

CE Dwn | |

Click Yes to continue ’
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After executing AVR Studio 4.16 on PC, designer can see key information on 5 windows:

AVR Smdin - MAAFRIARZANI 2R dematecttbiain o1

Fle Bwopct Bull Bit ¥ew Iwk Debig Wodow Ilp _Bx
T R R Py T YRR
Tiae Disabled - ey
G > Finclude "stiINC b v X
= %3 BEGV6414_demotest (default) #include "uart.h” -
=1 3 Source Files #include "iZceeprom.h" =
B} ﬁlnc{u&le <aﬁfeeprum b
include "a L
|/ AD_CONVERTER
#include <string b T3 ANALOG_COMPAR
extern vold MainProgram(); | [B BOOT_LOAD
extern vold wart_inlt{); LB crr
. il EEFROM
extern vold drv_wCmd{unsigned chard;] B
extern void drv_DspData(unsigned char), ﬂ?‘EXTERNAL—mTERR
extern vold drv_wDat{unsigned char,unsigned char); 152 TTAD
wrte extern void drv_Init(); 122 FORTA 3
=1 23 Heodlex Files extern vold FULL_ON(); =2 FORTE
extern vold VLINE(); :PORTC
[E) azd b extem void HLINEC ) =
extern void CrossDot(); ﬂ;—:PORTD
avilibtypesh SEWES
comst char szCross[B] = { Oxl0, Ox10, Ox10, Oxfe 0x10, Oxl0, 0x10, Ox00 3 TIMER COUNTER 0
deecpromhy ronst chatr saCrossLeft[B] = { Ox0l, fx0l, fx0l, Badf, f0l, Bxnl, fx0l, 0xb0 3 0 IMER CONNTER 1
i const char szCrossRight[8] = { 0x00, 0z00, 0x00, 0xE, 0x00, 0x00, 0x00, 0x00 §; - -
[F sINC h comst char seCircle[8] = { Ox18, 0x34, 0xd2, Oz81, DxB1, 0x82, 0x34, 0xi8 }; O TIMER_COUNTER 2
#6063 h 15 TWI
[5) varth vold locate(uintB_t x, uintd_t ¥); . L) 39 USARTO
1 3 Externl Depenencies vold draw_char(uintd_ H %, umt% t ¥, char *szPattern); (29 USARTI
{23 Other Files 1552 WATCHDOG
/4 24C512(U6) 001 address - A2
;; 240512(04) 011 address - 46 T T E——
HEpYAve . (078)
int . test; 9 ADCIRA i D7) i o o o o
ninth_t nRxData .
" ADCERE na (0x7E) m| ooo
R ] e, s, e (ol n6%  oSmmmoos
-/ DIDRD na (0X7E) o o
const uintl_t sz¥elcome[] = "Welcome to Bolwminlirin'; ]
4 »
[E DAAVRIBE240128_demotestiMain ¢ 4
Fulld - X
“ |
Program: 42568 bytes (65.0% Full)
{.text + .data + .bootloader)
Data: 203 bytes (5.0% Full)
{.data + .bss + .noinit)
Build succeeded with 0 Warnings... e
ild <csze | S5 Find in Files | (@ Buwslipoints snd Trespaints
ATmegafdP @ Inlcax WM

[1]. Project management window

AVE GOC

‘@ BEGYO414 demotest {defaulf)

£3) Sowrce Files

BEZR:
Q DemoPrg.c
5] iZeeeprom.c
(=] Main.c
=] Main(THlity ¢
Q IpLE
5] th963cs
=] TestParten.c
9 nartc
-3 Header Files
B s2d h
B serlibdefs h
E avrlibtypes h
B iZceeprom h
(B spih
B stdINC h
B #5963 h
B warth
+-£3 External Depend encies

£5] Other Files

v X
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[2]. Program editing window

AAYRIBE240128_demotestibai
‘[ Eile Ewjest Buld Bt Wier Tk Debug Window [elp

DS EH® 0 s and o~ e 19 e S il S =
¢ | Tmce Disabled LI S A RN B e S G
|AVR GCC w X[ Finclude "stdINC,b' v x
EI-‘@ BEGVA414_demotest (default) #include "wart.h” el -
=424 Source Files #include "iZceeprom.h”
N éjaldc $_1nc{u§le faﬁlg%pmm.b
include "a2d,
<) Demckrze Fincluds <5 tring b L YEEISONYFRIER
<) eeeprom.c T ANALOG_COMPAR
] Maine extern vold MalnProgran(); +B)BOOT_LOAD |
éj MednUtlity.c extern vold unart_init(); =« Bcrr
= spic . . i -+ B EEFROM
extern vold drv_wCmd(unsigned char);]
<] #5063 0 extern woid drv DspDatatunsigned char); ﬂSéyEXTERNALJNTERR
] TestPoren.c exterm wold drv_wDat{unsigned char,unslgned char); EERLL
) werte extemn VD:I& drv_Init(]; 42 PORTA
extern wold FULL ON(); =
B EithdﬁFlles exterm void VLINE(); i‘EigEg
B addh extern vold HLINE(); 1‘%
) qwilibdefsh extem woid CrossDot(); ;l;-:PORTD
5] avrlibtypesh 157581
L%?;;gt::h const char szCross(8] = { 0x10, 0x10, Ox10, Oxfe, 0x10, 0x10, Ox10, 0x00 }; " TIMER COUNTER 0
— Lo const char szCrossLeft[8] = { 0x01, 001, 0x01, 0x0f, Ox01, 0x01, 0z01, 0x00 }; IMER COUNTER 1
5] spih const char saCrossRight[8] = { Ox00, 0zD0, 0x00, DxE0, 0x00, 0x00, 0x00, 0x00 }; - -
5] sINC h const char szCircle(B] = { 0x18, Dxdd, Dxd2, OxB1, OxB1, 0xd2, Dudd, Dxid 3 ﬂHSmER_COUNTER_Q
-] 1963c h E]
3 %m}‘n vﬂ:lg éncate(nintg_tsx, uinn_s_tay); N . ﬂEQUSARTU
423 Extemnal Dependsncies ol rav_char{uintd_t xz, uinté_t y, char *szPattem); ﬂéﬁ]USARTl
53 Other Files 1t ] fe WATCHDOG
£l 24c512(06) 001 address - A2
£l 24051204y 011 address - Ad Nome PR Vale | Bit
i
wDranc na (078)
int . 11%513; ' ADCSRA 3 (DX7A) o o
intd_t nRxData;
into_ ; . 4" ADCSRE 3 (7R O ooo
B e ey T sDaMi muio  DOODDOOD
- ; 4 DIDRD na (17E) o o o o
const uintd_t szWelcome[] = "Welcome to Bolymin!irin";
1 3
[E] DAAVRABE240128_demotest\baix c 4 b
| Build - X
-~
Program: 42568 bytes (65.0% Full) )
{.text + .data + .bootloader)
Data: 203 bytes (5.0% Full)
(.data + .b3s + .noinit)
Build succeeded with 0 Varnings... E
EIBuldIﬂMessege | B Find in Files | (53 Brealpoints snd Tiscepaints
ATmegaMP  AVE Sl fnt @  LalB oM CAF NUM VR
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[3]. I/O view window
|L'0View v X

o . AT CONVER TEF, -
Mame

Value

4 AD_CONVERTER
ATy ANALOG COMPAR .
4B EO0T_LOAD
JBcr

/B EEPROM
+/SHEXTERNAL_INTERR..
39 ITAG

4T PORTA

42 PORTE

4R PORTC

42 PORTD

SIS

T TIMER_COUNTER_0
-+ TIMER_COUNTER_1
D TIMER_COUNTER_2

£ 55 TWI
# S USARTO
# S USARTI
88 WATCHDOG

M Address Value Bits
#1»aDC s (078
1 ADCERA na (0x74) 0 o
+'¥ ADCERE 3. (DxTE) O (]|
#1{rADMUE na {0x7C) D o
+1{}DIDRO na [0x7E) I

[4]. Message window

Build v X

|

Program: 42568 bytes (65.0% Full)
[.text 4+ .data + .bootloader)

Data: 203 bytes (5.0% Full)
{.data + .bsz + .noinit)

£

Euild succeeded with 0 Warnings...

=] Build | O tesesge | 5 Find in File: | [ Bueadpeints snd Trscepoints

[5]. Toolbars
‘B File Pwoject Buld Edt Wiew Tocls Lebuz Window Help
R = - =N I T W
: [Tusce Disstled -] G ok TG E[ER| A g e

¥

E= % Warib 4= g a9 = AN I TR o e R

{ W R
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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.

uUsSB

AVR ISP mkll

Cable

MGI01-0%

BEGV641A User Manual Ver.04
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Steps:
1.Get mkll connected to PC

AYE Studio - DAAYRABEZAD1 28 demotesfiBE240128 demotestiuart.c

© Filt Pject Euild Edit Wiew
N F P v 4 Eand
E|TmeDisah]ed ~| %
VR GO
B ‘gr BL12064G_AVE {efaults By 7Y v T P 741128 demotestiBE24012
[+] soumce Files HE
0 g Header Files b cn S & 5240128 _demotestiBE24
{3 Extemal Dependencies e \AYR\BE240128_demotest\B
£5) Other Files AVE. Dragon Upgnude -
STRED Upgrade || DAAYRA\BE240128_demote
Custormize... B D:AAYRABE240128_den
Opticas.... 1
Show Ray Assigimants i %ms a byte (if
Elug-in Mansger... uintd_t uartREcalva
|m Puaoguen AVE. l'”n Connaet... |d l= uT
& FLP3.10 O Auto Connaot ta = b
W AVR Wisless Stedio o Vi Pl uTail =
W AVR Battery Stedio ol Wi EEFROM [0 TRUE
Gr AVE QTouch Stedic ' Read EEFROM
. N m FALR
IJ_—I_ I I I ff1 flush all data

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

Select AYE Programmer

Flatfarm;

B3

Cancel |

Baud rate:

3 115200 =]

Baud rate changes are
Tip: To auto-connect to the programmer usged lazt ime, press the 'Programmer’  active immediately.
button on the toolbar.

Mote that a kool cannot be uzed for programming as long az it iz connected in
a debugging zezsion. [n that caze, zelect 'Stop Debugaing' first.

DiSDDﬂﬂW"’u—‘_/\

Choose AVRISP mklI=USB->Connect to continue
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AVRISP mkIl in ISP mode with A Tme ga644P e

Main ~ Progm |Fuss | LockBits | Advanced | HW Settings | HW Info | Ao |
Device

| Eraze Device I

[w Erase device before flash programming [vw Verfy device after programming

Flazh
~

+ Input HEX File QD:'BE240123BE240128W efanltBE240128 hex >

Frogram | Ferify | Eead |
EEFPEOM
i
{+ Input HEX Fi DABE2401 23\ BE2401 28\ efanlt EE2401 28 2ep D
Progrm | ey Read |
ELF Production File Format
Input ELF File ABE2401 28\BEZ401 28\ efanlt BEE2401 28 elf P
Fuses and lockbits sethings must
Program | Tave | be zpecified before saving to
= = ELF

Getting revisons.. HW: 0x01, FW Major: Ox01, FW Minor: Oxde . 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 Tme zaG44F

Main | Program | Fuses | LockBits | ddvenced | HW Settings | HW Info  duto |

¥ Eraze Device atart
[T Check signatore

¥ Program FLASH

[+ Verify FLASH

[T Fead FLAZH

[ Program EEFRCM

[ Verify EEFROM

[T Read EEFRCH

[T Write osc. cal. bote

[+ Program fuses

¥ Verify fums

[T Read fuss [ Logtofile
™ Program lock bits (¥

I Verify lock bits '

[T Eead lock bits

[v Enable fuze wamings

Detecting on TR
ATVEISE mklIl with serial number 000200002421 found.
Cretting isp parameter.. SD={=00 .. OE

Choose Auto and necessary configure

and click Start to program
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SIS

AYRISP mEll in ISP mode with A Tmegabd4F

Main | Program | Fuses | LockBits | Advanced | HVW Settings | HW Info  4uto |

[+ Erase Device

[T Check siznature
[+ Program FLASH
¥ Verifw FLASH

[T Eead FLAZH

[ Program EEPROM
[T Verify EEPEOM
[ Eead EEPROM

[T Wirite osc. cal. borte
[+ Program fuzes

¥ Verify fums

[ Read fuzes | Logtofile
[T Program Iock bits (v

[T Verify lock bits ~

[T Read lock bits

[w Enable fus warmngs

FLARH contents iz equal to file.. OK
Writing fuzes address 0 to 2. 0xEF, 0xD9, 0xFF .. OK!
Eeading fuss address 0 to 2., OxEF, 0xD9, 0FF .. OK!

Fuze bite verification.. OK
Leaving programming mode.. OK!

Good job! Software burning is done!
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Product Function Verify

RS-232

MGI01-0$ DC +5V

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

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

and click Yes to continue.

SHHLA B R R SR SRS MR E
Bz thid)(C: | pEEEE 886

Bi#E): [ ]
FERED: | |
ERERW: |

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

SEIERERTE |

EHERATTE: 115200 “
AEfHumDn: 8 v
FHE ) |5 v
ik 1 v
AR B hd

[ BERFESRER |

(®e_1[ %A [ =A@ |

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

and click Yes to continue.
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o tost - EBLEIE EB)X
BER #EE WRO U0 BED REO
D Bﬁ‘ @ 3 #0 'rfi

DEMO TEST wer 3.08

1 - I2C (24c512)

2nd UART Test

EEPROM

SPT Master

SPI Slave

Touch

Calibration (5-point)
LCD Test

Brightness

| woo-onunwne
[ O B I

Turn on BEGV641A power, and designer

will see this screen.

SER 000041  EIEN(ERl  1152008N-1  CCROLL CARS g W CUED J

After seeing above screen, designer can operate on PC & BEGV641A:
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
[). Enter number “9”: for backlight brightness adjustment function test
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A). Enter number “1”; for I’C EEPROM function test (1% 2" 3 EEPROM)

& test - BN EERRLE

BEQ RED #HO o ®EO HEMm
OE & & 0B

T12C {24c512)

1 - Address A2
2 - Address A4
3 - Address A6

0 - EHIT

EE000113  EIFhEE  115008-K-1  CCRULL AR gmy | J

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

& test - FEM FERREE
BEE BEED BAC WU WED HHED
O & 5 D

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
0870 - FF FF FF FF FF FF FF FF FF FF

0090 - FF FF FF FF FF FF FF FF FF FF
00RO - FF FF FF FF FE FF FF FF FF FF
00B0 - FF FF FF FF FF FF FF FF FF FF
8aCco - FF FF FF FF FF FF FF FF FF FF
0000 - FF FF FF FF FF FF FF FF FF FF
00FE0 - FF FF FF FF FF FF FF FF FF FF
B0F0 - FF FF FF FF FF FF FF FF FF FF

@ - EHIT P - PREV N - HEHT
1-9 2-0A0 3-00 4&-FF

SE 000141 | BEhERl  1153008-N-1  CCRCLL AR HuM

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
& fest - fBHFEnalE

BEQ EEE R PO ExD HeEw

UART Test
Send 55
Send AA
Send 59550
Send AAAA

EXIT_

= -F‘*CD[\J)—‘I’SJ
[ T B =

SERR 000323 | EIEHAEI | 1152008-N-1  SCROLL  DARS

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

Auto receive byte or word

I ———
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C). Enter number “3”: for ATmega644P internal EEPROM setting

‘g tost - SRR FEX
#BRE REE WwRE Fuo &0 HEm

>

EEPROM
0000 - 55 AR F5 6D SE B7 4F 14 97 BE C8 19 87 43 47 AF
0010 - 46 BE 9F E@ 5D BB 2D EC 25 43 C@ BB 25 52 FF FF
0020 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0030 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
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 FF
0060 - 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
0080 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0090 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00RO - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00B0 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@0C0 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0000 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00E@ - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00F0 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF _

@ - EXIT P - PREY N - HEXT
1-5 2-A" 3-00 4&-FF

TITICA

I TN ATTTN T NT0

SRR 000405 BEh{E8 | 115200 8-N-1

0 D B R D (D
R 0 (0 D D D

)
&
5]
5]
5]
5]
5]
I
5]
I
5}
5]
&l
5

A EEEENETT
TN AT T T TR
T T T T TR
AT T TS D
MMM T T T TMD
T TI TS
TN T T TIL-
B e e e s T
T AT TN T
TN AT IO

TN AT IO N0o |
T AT AT

a
3
s
3
3
5
[
i
a
=
H
E
[
I
E
F

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

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 main screen
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D). Enter number “4”: for 4-wire SP| Master function test

& 240128 - IBHFERE
BER RSO WHEO S0 @0 RAo
O & & LB

SPI HASTER

1 - Send 55

2 - Send AR

3 - Send 5555
4 - Send AAAA
0 - EXIT_

SEER00:21:34  BEhiEE 115200801 CRRCOLL o

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 - IBHEERRIE

BEE FEE WRE 9o &R0 SHEE
D =3 DB

SPI SLAVE 7
1 - Receive byte
2 - Receive word

8 - EXIT

SESRO026:55  BIENEEl  1152008-H-1 CCRULL CAR

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

I ———
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F). Enter number “6”: to read from touch panel

& 240128 - BB rRiE
BER RHE WHO o Sl R
DS =+ 8 05

®=661, Y=603, DH=158, DVY=85
¥=035, ¥=074, DX=136, DY=63
=047, ¥Y=080, DX=137, DY=65
K=009, ¥=458, DH=102, DY=67
¥=061, Y¥=455, D¥=101, DVY=67
¥=061, Y=454, DH=101, DVY=67
K=696, Y=407, DH=87, DY=91
®=343, Y¥=737, DH=184, DY=29
¥=341, Y¥=740, DX=184, DY=29
K=340, Y=740, DX=184, DY=28
¥=339, ¥=737, DK=184, DVY=28
¥=436, Y=819, DX=207, DY=45
¥=483, Y=810, DX-=204, DY=-54
®=098, Y=790, DX=198, DV=14i
¥=096, Y¥=782, DX=195, D¥=13
¥=095, Y¥=7186, D¥=197, D¥=13

dEiR00:31:34  ESEHIEEl 1152008-N-1 | CCROULL cups

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 - IEHEREE
BEE EBED HRT S0 YD HEm

DEMO TEST wver 3.00

T2C (24c512)

2nd UART Test

EEPROM

SPT Haster

SPI Slave

Touch

Calibration {5-point)
LCD Test

Brightness

Point 1/5 : 128, 64

MO OO =] TN LI R QO N
I O O A B I |

SEER 000602 | EIEHEEl | 1152008-N-1 | CCROLL CATD

1). On the LCD, designer will see f displays. Please use light pen to touch center point of until it turns to
H be [ 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 - dBH FE Rtk
BEE FEE WA PO EEO KA
DE » 8 0b

Test

Full ON

Y line

H line
Half
Cross dot
Show char
Picture 1
Picture 2

EXIT

[}
T T I O R [ e

= IO TT

K0

SESO00016  EIEN(EE  115200&-N-1 | CCROLL | CARD wmMo LD

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

H line Half

BEGV641A User Manual Ver.04 -58 -



J@me

F————____————————————— e
e O'0 =

Cross dot Character

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

BEE EEE WA P #EE0 SN

O @ 8 Dy i

Brightness Test
1 - Brightness+>
2 - Brightness-5

0 - EXIT

Brightness = 50

SER00:10:44  EISHIEE 11520081 | CCRCLL O CAE

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/BEGV641A/tpdriver.zip

® UART Driver (RS-232/485/422)
www.bolymin.com.tw/embedded/utility/BEGV641A/uartdriver.zip

® SPI Driver
www.bolymin.com.tw/embedded/utility/BEGV641A/spidriver.zip

® |C Driver
www.bolymin.com.tw/embedded/utility/BEGV641A/i2cdriver.zip

® Backlight Driver
www.bolymin.com.tw/embedded/utility/BEGV641A/backlightdriver.zip

® LCD Driver
www.bolymin.com.tw/embedded/utility/BEGV641A/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.

AYR Studio - DAAYRABEGYG4 1 AMBEGY641A demotest.c

File | Pooject | Buld  Edit Wiew Tools Leltug  Windew Help
IR T PRS- N YO T —
Tyace Hew Pinject Q‘_)‘ y LT ps
AVE G0 Cpen Pinject
= ‘g Bave Pooject ) Bl DAAVRABEGYO41A\BEGY641A demotest.c
* g lcse Puoject
E Fecent Pimjects 4
4
|76, Configustion Options

Note: Under AVR Studio4, Project—Configuration Options

Bl:12864G_AYE Project Options

Include File Search Path: O Iane
1A A AWinA VRlavrincludel

[ (‘:)

Ilerreciy Bethings
. Choose Include Directories, and Include File Search Path to continue

[ ®mE | mw | me |

Note: Adding into Header files
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]
) B320.374 385 cadaficefi22cdb ~

) ArcBackupDeviceInfo

() AUD-AMOIMY-105

@ AVL-2500-¥01-enmsemp

) AVR

{h awrd 789

{a awdbedit-1.0_bin

{E:l BE240123

EEJ BEZ40128_dermotest

=05 BOL_lib_ver?

- B9 BOL_Lib
-

3 obj

#-C5) defanlt

#-7) BE240125_test

- BEME-196ice

|0 biogeisw w

[ ®m= | [ A |

B
T
i
3#
¥

Choose Include as File Search Path to continue ’

BL:12864G_AYE Froject Options

5;’-.\ . Include File Search Path: @E]
a8 T4\ \Winh VR avrinclude
b VA BOL TibdineIndeh

Liteses
" 4
ey Bethngs
7
i
T I Kol ST
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HED0

5;,-\ _ Library Search Path:
el
L
(reneral
Incl toies
_ Ayvadlable Link Objects:
E libr: &,

_ libobic 2
libprintf_flt.a
libprintf_min.a
libscant flta

} ’ libzcant mdn.a

Mernony Settings

7

v

Link with These Objects:

-

Add Libracy

4dd Object ...

Move up

ove down

L

BTiH

A

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

libprintf_flt.a in WinAVR.

BEZ40128 Froject Ophions

HEB0

B3

,r’,-\ _ Library Search Path:
el
LAt
Creneral
Include Dhrectodes
- Available Link Objects:
: libe.a
libim.a
_ Libobjc a
Likusoies libprint_flta
libprintf_min.a
libscanf_flta
" ’ libscanf_min.a
Mevnory Sethngs
7
el e E

/_mmme Objects:

4dd Object ...

kove up
Mowve down

mE |

-64 -

I ———
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BE240128 Project Options

g ’,’;}\ Librery Seatch Path B0

- Avadlable Link Objects: Link with These Objects:

: libe & 444 Library —-=| |ihma
libim.a

Libgaries
1[0 ] 3 .
"' libscanf_mina Add Object ...
Moy Settings

;’ Mowve up
i ove down
v

FEE I HTiH hied

BE240128 Project Options

g ’,’;}\ Librery Seatch Path; [E)(x])(e])(s]

— Bvadlable Link Objects: m These Objects:

: libi & libim.a
libm.a libprintfflt.a
_ libobic a

Lilusuies libprintt_flt.a
libprintf_min.a

libseant_flta
" ' libscanf_mina 434 Object ...

}’ Move up
i ove down
v

e | Emwm | m#| |
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BEZ40128 Froject Ophions

S Library Search Path ()2 )+

P

Creneral

Include Dhectodes

- Available Link Objects: Link with These Objects:
; libi bdd Lib —x| |libma
E libm.a 2 libprintt flta

libobjc.a :
Titmoges libprinf flta Remaove Object

libprintf_min.a
libscanf_flta
" ' libscanf_min.a

;’ kove up
i = Mowve down

mE | Ema | m®| |

Note: Adding into Obj

Add Link Object r?]rzj

B80): [ obi - & @B
- @ =m ~
[ ) HEEi
o ) BAEE
?jﬁ%mif# e ACER (C3)
[4 e ACERDATA (D7)
() BEz40128
’%ﬂﬁ |==) BE240128
~ aD
| |, DVD-RAM REHESE B
HEDHE = EESRE F)
- e EERERE (5
e EEEIREEE H)
FATELE e EEENRERER (I
- L, DYD R (1)
1 e HR=
R PR [ My Documents
% My DM Places
N R A i EEO
& My Private Folder =
) 581 aption v i
=) 30304
— | () BEGES814 -
| BIOSE 20 TE i BiR iR
| CABLE :
||:'_='| led b
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Add Link Object
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i x:- {CeEDIoNL.0
HERARTET i MainTTtility.o
F"[_'-' spio
: #963¢.0
R TestParten.o
g fouch.o
__,j nart.o
FeEI=TiF
AN
HERE LRI HE
&4 |i2ceeprc:m.u:u ﬂ BRI
BB AL Files(* %) - LA

BE240128 Project Options

E)=)(e](s]

Library Search Path:
Lvailable Link Objects: Link with These Objects:

libi & libm.a

libm.a libprintf flta

libabjz.a Remove Object DABEZA01 23BEZ401 28vabihilce
libprintf flta

Libprintf ynin.a

liberanf flta

libzcanf ymin.a

Move down

feEE

| EU
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BE240128 Project Options X
| Cuztom Compilation Ophons
T [L1 files] -Wall Eemove
MAL.C - gl wanf-2 J
DemoPrz.c -etd=gnuld
demo ¢ -BE‘_CPT_EI 1059200TL
[Linker Crphonz) Frmsiened-char
-funsgned-bitfields
-fpack-stoct
-fzhort-enmms
Add
External Toolz
[v Tz WindVE
AP0 |C:\WM?R-EDDQDE13".hi.11".avr-gcc.e:-ce
make: |C:\WM?R-EDDQDE13".u1:ils".bin".mskﬂ.exe
e | Emw | #® |

BE240128 Froject Ophions r>_<

| Custom Compilation Ophons
3 [A1 files] Eemove
Ao

[

[L-tnker Ophions]

Liferyaiy friigs [ Bt ]
> Add
E-4 Excternsl Tools
Chustomn Cpticns [v Tz WindVE

AT- 200 |C:\WM?R-EDDQDE13".bi.11".avr-gcc.exe

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

et mE | mm| |

Note: choose [Linker Options]

I ———
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BE240128 Project Optionsz [‘5—('

:.J ] Cuztom Compilation Options
i [A1 files] Eemove
ThdiLC J

Tchude Dissctodes DemoPrg.c
deimo.c
*-—E ! [Linker Options]
Lituses

" [
Mermogy Bethngs A
- TW71,-v,vfprint]
=iy G )
= External Tools

Chuston Cpticns [v Tz WindVE

Ldd
Awr-goe: |C:EWMVR-EDDQDEI3".bi.11".avr-gcc.exe

make: |C:".Wi.11&‘.FR-EDDEII3313".u1:ils".hﬁ1".1nﬂkﬂ.e:{e

e | mw | e |

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

BE240128 Project Options [X]
:.J ] Cuztom Compilation Options
3k [A11 files] - W-u,wfprintf Remave
A J
hiclude Diseotodes DemoFrg.c
dermno.c
*-—f [Linker Options]
Litganes
Mermogy Bethngs
E External Tools
Cushom Cptions [v Tz WindVE

Awr-goe: |C:EWMVR-EDDQDEI3".bi.11".avr-gcc.exe

make: |C:\WM‘FR-EDDQD313".u1:ils".hi11".mﬂkﬂ.e:{e
 ——
fEE HTiH EEL

I ———
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4-4-3 Software Utilities Function Description
4-4-3-1 UART function

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

uartlnit Function: Initial UART.

Syntax void uartlnit(
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 -0ODD.
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

il

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

uartReceiveBufferlIsEmpty 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 1°C function

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

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

Syntax void i2clnitial(

);

Parameters None.

Return value None.

i2cReadByte Function: to read 1 byte data from 1°C

Syntax uint8_t i2cReadByte(
uint8_t  uDevAddr,
uint16_t nAddr

Parameters uDevAddr I°C device address. (address of three 24c512 on board are:
A2he><y A4he><7 A6hex-
nAddr address to write in .
Return value Data reading from I°C

i2cWriteByte Function: to write 1 byte data from I°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: A2y,
A4hex=A6 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

SCK (CPOL = 0)

maso 0| L) L L L) L] L L
SRR

SCK (CPOL = 1)
mode 2

=

SAMPLE |
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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

e
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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

I ———
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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 E’PROM
Function.

For exmaple :

#include <avr/eeprom.h>

eeprom_write _byte Function: to write 1 byte to MCU E’PROM.

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 E2PROM.

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 E2PROM address to write in, range 0 ~ Ox7FF.
n length of E2PROM data to write in
Return value None.

eeprom_read block Function: to read block data from E2PROM

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 address of E?PROM to read, rnage 0 ~ Ox7FF.
n length of E°PROM data to read
Return value Data block read to .

e
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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 : 16963c.h
object file : 16963c.o

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

display.

Syntax void Icdlnit (
);

Parameters None.

Return value None.

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

Syntax IcdDisplayClr(
);

Parameters None.

Return value None.

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

Syntax void lcdSetCursorPos(
uint8_t  x,
uint8 t vy
);
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 Turn ON the display of text layer.

DS_GRAPHIC_ON Turn ON the display of graphic layer.

DS _CURSOR_ON  Turn ON the display of cursor.

DS _BLINK_ON Turn ON cursor blink. This flag is
available while cursor is ON.

Return value

None.

Example

/l Turn OFF all display.
lcdSwitchDisplay(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.
lcdSwitchDisplay(DS_TEXT_ON| DS_GRAPHIC_ON |[DS_CURSOR_ON]|
DS_BLINK_ON);
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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_XOR_MODE | DM_AND_MODE

Return value None

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

Syntax void IcdDraw (

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.

J@LYMW

Syntax void IcdFillByte (
uint8_ t  x_start,
uint8_ t y 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.

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

Syntax void IcdPrintString (
uint8 t  x_start,
uint8_t y 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 vy,
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 IcdDrawRect (

uint8_ t  x_start,

uint8 t y start,

uint8_ t x_end,

uint8_t  y_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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<END of BEGV641A User Manual>
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