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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 BEGV627M parcel, make sure that all materials
and options are packed inside parcel according to your order.

4 - BN

Packing Contents Check-List

o BEGV627M Embedded module : l
o Software Utility Disc E ﬁ E....,HEFEU% E E‘g
0 ICD3 and ISP cable (option) . BEGWEZTM
Dizplay Embedded Sy etem
ficrochip UG 16-Bit hicL!
B4kE FLASH ¢ GkE SELhd
2 board EEFEOM B4kB

o MGI02-0$ ISP converter board (option)
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Chapter 1 Introduction

Abstract

This chapter is to offer you basic information regarding
BEGV627M, to help you incorporate BEGV627M 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

BEGV627M User Manual Ver.01 Preliminary -6-
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1.1 Features

BEGV627M is designed based on PIC24FJ64GA002 microprocessor and ST7588T LCD
controller. Bolymin offers free Software Design Kit(SDK) for single-chip program development.
Together with a 128x64 12C STN LCD and LED backlight built-in, this all-in-one LCD embedded
system BEGV627M offers designer a ideal solution to save hardware/software integration cost,
space, and design time.

Armed with R$232, RS422/485, I?°C-EEPROM, 3 GPIOs, BEGV627M may communicate a
variety of devices and peripherals. The BEGV627M is targeted for 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.

64KB in-system programmable (ISP) flash, additional 64KB extendable, offers sufficient
ROM size for designer to develop software and operate i2c-controlled dot matrix LCD and 3
GPIOs (IOA, 10B, 10C).

BEGV627M is more than simply a Microchip development board, furthermore, it integrates
display and I/O so that developers may start her application without the hassle of hardware
integration. Henceforth, a quick time to market for customers’ innovative product is ensured..

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)

PIC 16-bit Microprocessor

(Default)
64KB ISP Flash « » RS232
Touch Panel 4 BKEB Internal SRAM /‘; RS232
/'.-’-’/
,f’f
) ~| Rs4
128 x 64 STN (by Option) o 5485
|C; RS-422
L | ST7583T LCD Cir 12C
— ———— 3* GPIOs

64KB x 1 EEPROM
(64KB x20ptional)

BEGV627M User Manual Ver.01 Preliminary -9-



1.4 Mechanical Dimensions
(Drawing 1.4) (Front & top view)
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(Side & Back view)
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1.5 Board Specifications

(Table 1.5)
MCU High-performance, Low-power PIC 16-bit microprocessor
Microchip PIC24FJ64GA002
Memory 64K Bytes In-System Programmable Flash

8K Bytes Internal SRAM

1 x 64K Bytes External I2C-EEPROM (Additional 64KB optional)
Display Support 12C interface, resolution 128 x 64 monochrome STN LCD, with
edge LED white backlight only; use ST7588t for LCD controller.
Support four-wired resistive touch panel

Support 1 x RS232 port, and 1 x RS232/RS422/RS485 co-shared port

Touch Panel
Serial Ports

1.6 Ordering Information

(Table 1.6)
Part No. Description RS232-A | RS232-B | RS422 RS485
BEGV627M Dual RS232 %

BEGV627M1 One RS232 %

BEGV627M2 | One RS232/One RS422 % %

BEGV627M3 | One RS232/One RS485 % %

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

BEGV627M User Manual Ver.01 Preliminary -12-
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Chapter 2 Installation

Abstract

This chapter is to offer designer fundamental information
of BEGV627M connectors, in order to help designer
configure correct setting and connection between
BEGV627M and system application.

Contents include:

2-1 Connectors

BEGV627M User Manual Ver.01 Preliminary -13-



2.1 Connectors

Connectors are the key link between BEGV627M and external devices. Detail locations and
functions of available connectors are tabled and illustrated below.

Connectors: (Table 2.1)

Label Pin No. | Function Item No.
CN1 5 In-System Programming (ISP) WFI-RT05-10Q
CN2 12 Connector for GPIO, serial 10, /Reset, and Power. DF11C-12DP-2V(57)

Connect CN2 of 627M to J2 of MGI$02 for
powering up target board(627M) and for Hyper
terminal operation.

2.1.1 Connectors & Pin Definition of CN1

(Drawing 2.1CN1)
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® CN1 Pin Definition (Table 2.1.1a)
Pin No. Signal Description
1 /Reset
5 A MPLAB controllable voltage — power target device from
ICD3 (ranges from 3 to 3.5 volt, see page 48)

3 GND

4 PGD Connect PIC24FJ64GA002 port RPO/PGD1,#1

5 PGC Connect PIC24FJ64GA002 port RP1/PGC1,#2

® ISP Power & Ground (Table 2.1.1b)

Signal Type Pin No. Description

VCC P 2 Logic power supply (+3.3V)
GND P 3 Logic power supply (ground)

® ISP Power & Ground (Table 2.1.1c)

Signal Type Pin No. Description

/Reset I 1 Auxiliary moment reset for external input
PGD Bi 4 ISP Programming Data
PGC Bi 5 ISP Programming Clock

|
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2.1.2 Connector CN2
Note the variance in pin definition by ordering option as highlighted.

(Drawing 2.1CN2)

® CN2 Pin Definition of BEGV627M - Dual RS232 (Table 2.1.2a)

Signal Pin No Pin No. Signal
GND 2 1 VDD
TXO0 4 3 NC
RX0 6 5 NC
I0OA 8 7 1
I0B 10 9 RX1
I0C 12 11 /RST

® CN2 Pin Definition of BEGV627M1 - One RS232 (Table 2.1.2b)

Signal Pin No Pin No. Signal
GND 2 1 VDD
TXO0 4 3 NC
RX0 6 5 NC
I0A 8 7 NC
I0B 10 9 NC
I0C 12 11 /RST

® CN2 Pin Definition of BEGV627M2 - One RS232/0One RS422 (Table 2.1.2¢c)

Signal Pin No Pin No. Signal
GND 2 1 VDD
TXO0 4 3 422RP
RX0 6 5 422RN
I0A 8 7 422TP
10B 10 9 422TN
I0C 12 11 /RST

-15-

Y1l s
] Rm————— L =TT =%
A \—1 4 l . : :
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® CN2 Pin Definition of BEGV627M3 - One RS232/One RS485 (Table 2.1.2d)

Signal Pin No Pin No. Signal
GND 2 1 VDD
TXO0 4 3 NC
RX0 6 5 NC
I0A 8 7 485P
I0OB 10 9 485N
I0C 12 11 /RST

Here summarize all CN2 pins applicable on 627M embedded system categorized by signal type.

Pin Types

I =Input

0] =Qutput

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

P =Power

® Power & Ground (Table 2.1.2¢)

Signal Type Pin No. Description
VDD P 1 Logic power supply (+5V)
GND P Logic power supply (ground)

® Serial /O (Table 2.1.2f)

Signal Type Pin No. Description

RX0 I 6 Receiver of first RS232 with driver

TXO0 0] 4 Transmitter of first RS232 with driver

422RP I 3 no inverting receiver of RS422

422RN I 5 inverting receiver of RS422
When is configured as RS422 it act as no inverting transmitter,

422TP/485P/TX1 Bi 7 When is configured as RS 485 it acts as positive differential 10.
When is configured as RS232 Transmitter of second RS232.
When is configured as RS422 it acts as inverting transmitter,

422TN/485N/RX1 Bi 9 }/(\;hen is configured as RS 485 it acts as negative differential
When is configured as RS232 Receiver of second RS232.

® General purpose I/0O (Table 2.1.29)

Signal Type Pin No. Description
/Reset I 11 Auxiliary moment reset for external input
I0A U 8 I/0 port (PIC24FJ64GA002 port RP4, #8)
I0B U 10 I/0 port (PIC24FJ64GA002 port RP7,#13)
I0C U 12 I/O port (PIC24FJ64GA002 port RP11,#19)

Note that there is a series resistor of 100 ohm on the 3 GPIOs, also with ESD protection circuit.
The RS-232 voltage is elevated from CMOS 3.3v to TTL 5 volt level through ICL3232.

|
BEGV627M User Manual Ver.01 Preliminary -16-



J@LYM[N
F————____————————————— e

2.2 Pin vs. Function Diagram

2.2.1 Power/LCD/Backlight

Diagram of system power supply.

5V o] oo

6D "
BEGV62TM

| |+5‘i.i’ o IReset

2.2.2 In-System Programming

Customer need to buy Microchip ICD3 for ISP. Also need to buy converter ISP cable to connect
ICD3 to ISP port on 627M.

+57 Ce—— DD

GND : ENN

MCLR

'y BEGVYE2TM
orp) 3hD

FGOICSPDAT)

FGCCSP CLKG
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2.2.3 RS-232

BEGV627M offers RS-232 port to contact PC or other RS232 device directly without ICL232.

+5Y D /DD
ol T M
c o] N
o BEGVYE2TM
otz AN 20
o s
N 0
C—l N
O—
CEa
RS2 Hret S ae

2.2.4 I2C-EEPROM

BEGV627M offers I°C port. Via this I°C port, designer may control 64Kbytes x 2 in-system
EEPROM.

+5W 0 bo
BEGWVE27TM
GN]Z)I—GND e
EERPSCL
FEPSDA hicroprocessor
FEFYYF
EEFR M ‘ ‘ EEFR M
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2.2.5 RS-422

BEGV627A offers 1 x RS-422(isolated) port.

+5% O o

P L

RS-422 Tranz mitter - FS-422 Recever+

RE-422 Trans mitter + :mg:ﬁﬁ-/ﬂE Fecever- BEGVEETM
RS5-422 Recewer- FS-422 Trans mitter +

RS-422 Racewvar+ :W:HSJRZ Trans mitter -

2.2.6 RS-485

BEGV627A offers 1 x RS-485(isolated) port.

oo
+57 2

GND
e

BEGWE2TM

R5-485 Transmitter/Recewr - F5-485 Transmitter/Fe cewer +
RE-45845 Transmitter/Recewr + :WRH% TransmittersRe cawr -
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Chapter 3 MCU port mapping

Abstract

This chapter explains PIC24FJ64GA002 MCU
pin configuration and port mapping toward key
elements such as LCD, Touch Panel, RS-232,
RS-422, RS-485, LED Backlight, I°C- EEPROM
and 3 General purpose 1/0.

BEGV627M User Manual Ver.01 Preliminary -20-
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3.1 MCU Pin Configuration

(Drawing 3.1, PIC24FJ64GA002)

AN1TNVREF-/CN3/RA1
ANONREF+/CN2/RAD

PGD1/EMUD1/ANZ/C2IN-RPO/CN4/RBD |1 @ 211 AN11/RP13/CN13/PMRD/RB13

PGC1/EMUCT/AN3/C2IN+/RP1/CNS/RB1 |2 20| AN12/RP12/CN14/PMDO/RB12
AN4/C1IN-/RP2/SDA2/CNE/RB2 |3 19] PGC2/EEMUC2/TMS/RP11/CN15/PMD1/RB11

ANS/C1IN+/RP3/SCL2/CN7/RB3 |4 PIC24FJXXGAO002 15| poD2/EMUD2/TDIRP10/CNIG/PMD2/RB10

Vss IS 17| YcerAVDDCORE
OSCUCLKICN3O/RAZ |16 16] DISVREG
OSCO/CLKO/CNZ9/PMADIRAS |7 18] TDO/RPS/SDATNCNZ1/PMD3/RBS

—
-

Voo &

SOSCI/RP4PMBE/CN1/RB4 |
SOSCOT1CK/CNO/PMAT/RAL | ©
RP7/INTO/CN23/PMDS/REBTI &
TCK/RP8/SCL1/CN22/PMD4/RBE | &

PGD3/EMUD3/RP5/ASDANCNZT/PMDT/RBS ||
PGC3/EMUC3/RPE/ASCLT/CN24/PMDE/RES [ 1w
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3.2 MCU Port Mapping

3.2.1 LCD Controller

(Table 3.2a)
MCU PIC24FJ64GA002 | LCD Controller
RP2/SDA2, #3 LSDA
RP3/SCL2, #4 LSCL
TDO/SDA1/RP9, #15 LCD RST

3.2.2 Touch Panel

(Table 3.2b)
MCU PIC24FJ64GA002 | Touch Panel
ANO, #27 X1 (CN3#1)
AN1, #28 Y1 (CN3#2)
AN11, #21 X2 (CN3#3)
AN12, #20 Y2 (CN3#4)

3.2.3 RS-232/RS-422 /RS-485

(Table 3.2¢)
MCU PIC24FJ64GA002 | RS-232/422/485
RP14, #22 RX0 (CN2#6)
RP15, #23 TXO0 (CN2#4)

RP6/PGC3, #12

422TN/485N/RX1 (CN2#9)

RP5/PGD3, #11

422TP/485N/TX1 (CN2#7)

—

Table 3.2d)

MCU PIC24FJ64GA002

RS-485

RA4/T1CK, #9

Enable RS-485

3.2.4 Backlight PWM

(Table 3.2e)

MCU PIC24FJ64GA002

LED backlight

RP10, #18

Backlight PWM

3.2.5 I2C-EEPROM

(Table 3.2f)
MCU PIC24FJ64GA002 | EEPROM/ I°C
RP2/SDA2, #3 EEPROM SDA
RP3/SCL2, #4 EEPROM SCL
RP8/TCK, #14 EEPROM WP

3.2.6 General Purpose I/0

(Table 3.2g)
MCU PIC24FJ64GA002 | General Purpose I/0
RP4, #8 IOA(CN2#8)
RP7, #13 IOB(CN2#10)
RP11, #19 IOC(CN2#12)

BEGV627M User Manual Ver.01 Preliminary
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Chapter 4 Software Development Tool & Utility

Abstract

This chapter explains PIC24FJ64GA002 MCU software development tool Microchip
ICD3 and Bolymin free software utilities.

BEGV627M User Manual Ver.01 Preliminary -23-
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Please follow the step guide to set up Microchip PIC24FJ64GA002/004 Software Development
Tools.

4.1 Install CCSC 4.093

YWelcame to POWHD Setup prograr. This pragranm will install
PCWHD on pour computer.

WARMIMG: Thiz program iz protected by copyright law and
international treaties.

Unauthaorized reproduction or distibution of thiz program, or any
portion of it, may result in severe civil and ciminal penalties, and
will be progecuted to the maximum extent pozzible under law.

Cancel

Licence

SOFTwWARE LICEMSE AGREEMENT

1. Licensze - Cugtom Computer Services ['CCS'

grants you a licensze to uze the zoftware program o
["Licenzed Matenalz"] on a zingle-uzer computer.

I1ze of the Licenzed M aterials on a network requires

pavment of additional fees.

2. Applications Software - Dervative programs you
create uging the licenzed materialz, identified as
Applications Software, are not subject to thiz
Agreement.

|

YWize [nstallation wizard®

¢ Back

Cancel |

BEGV627M User Manual Ver.01 Preliminary -24-
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Destination Location

Setup will install PCWHD in the following Folder.
T o install into a different folder, click Browse, and zelect another folder.

Y'ou can chooge not ta inztall PCWHD by clicking Cancel to exit Setup.

C:%Program Filez\FICC Browse. .. |

" Drestination Faolder

YWize [ngtallation wizard®

Select Program Manager Group

Enter the name aof the Program M anager group to add PCwWHD icons bo;

FIC-C

Accezzones

Adminigtrative Toals

G ames

Oracle Wi YitualBox Guest Additions
FIC-C

Startup

YWize [nstallation wizard®

¢ Back |

BEGV627M User Manual Ver.01 Preliminary -25-
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Start Installation

fou are now ready to install PCWHD.

Fress the Mest button to begin the installation or the Back button to reenter the installation
information.

YWize [ngtallation wizard®

< Back

Cancel |

PCYHD

Installing

— Curment File

b= =
Copying file:

C:AProgram Filez\PICCA\Coec. chm

— &l Files

Time RBemaining O minutes 1 second

Wize [ngtallation ‘wizard®

¢ Black | [t = | Cancel I
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CCS C Registry and INI file Installation

Install DIR: C:\Program Files\PICCh
User DIR: C:\Documents and Settings\martintApplication D atahFICCh
Uszing previous: C:\Documents and S ettings\martin®application D atabPICCpow.ini

Pit Dir: C:\Dacuments and S ettingstmartintapplication D ata'PICCWProjectsh
File azsociations found and not changed

Checking Fegistration Files

Looking for MPLAB

Did nat find MPLAE

Setup utiity complate

& Startl |le@ & EiiMartin-preplgxd ccst. . | 4 | [ prc c comprier

CCS C Registry and IMI file Installation

PCWHD has been successiully installed.

Riecent compiler changes are listed in the README tt file

. Press the Finish buttan ta exit this installation,

< Back I Finizh > I Cancel

| B|« @ za7pm

[ngtall D1R: C:4%Program FileshPICCS

zer DIR: C:A\Documents and Settingz\martinsApplication D atasPICCh

Jzing previouz: C:hDocuments and SettingzhmartintApplication Drata\PlICCpow.ini
Fit Dir: C:ADocuments and Settingshmartintdpplication D atabPICCWProjects

File azgociations found and not changed

Checking Registration Files

Looking for MPLAB

Did not find MPLAE

Setup utility complete

Click Next to complete installation of CCSC 4.093 .
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Now check the CCSC complier version

e  Internet
. Internet Explorer

" |_}h My Recent Documents #
f vI E-mail

Outlook Expres: @ et Program Access and Defaults

_;_) My Documents

0 windows Catalog

% Compiler Yersiol @ Windows Update

@ Acressories

v MSH @ Games

@ @ Oracle WM YirtualBiox Guest Additions

Windows Media @ Startup
@ Internet Explarer

,4$ Windows Messe nt sy
@ Outlook Express
% PIC C Compiler .. Remate Assistance

@ Windows Media Plaver
'@ Taur Windows & 3 windows Messenger

@ Windows Movie Maker

* w* ¥ ¥

j User [aka

B PIC C Compiler

E‘Q PIC © Help Location: C:\Program Files\PICC

3 ﬁ Supparted Devices

Log QFF E Turn OFF Computer
|#/start | & [ | | B« @ 249mm

CCSC version is 4.093.

All Programs

CCS C Compiler

Registered to:

IDE  Version 4.093
PCB Version 4.093
PCM Version 4.093
PCH Version 4.093
PCD Version 4.093

L olobh}
“-

Copyright © 19394-2011
Custom Computer Services, Inc.
All Rights Reserved

Fistart| | @ (G |[ G Picccompier | B[« @ z4apm
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4.2 Install MPLAB ver 8.36

Designers may download software development too MPLAB ver 8.36 from the following URL.:

http://www.microchip.com/stellent/idcplg?ldcService=SS GET PAGE&nodeld=1406&dD
ocName=en023073

http://ww1.microchip.com/downloads/en/DeviceDoc/MPLAB IDE 8 36.zip

or from BOLYMIN utility disk.

@ C:'.Documents and Settings',martin',Desktop’MPLAB_IDE_8_36 - |EI|5|

J File Edit ‘View Favorites Tools  Help |J.¢\ddress IE]C:'l,Documents andSetti'I Gl:n | ﬂ."
10-0-2 [ PelER XH B X9 H

Faolders ® | Mame - Size | Tvpe

ompiler @ Deskiop Jpatal 82,436 KE Cabinet Fil

@ My Dacuments I55etup.dl 2,055 KB Application Exter
9 My Compter i5IMPLAE Toals v&. 36 9,112KB  Windows Instale

' ‘d My Network Placss &mplabcert 193 KB  Bitmap Image
| setup | 3,783KE  Application

:!Jl Recycle Bin

MPLAB_IDE_...
| MPLAB_IDE & 36

Description: Setup Launcher
Carmpany: Microchip Technolagy In
File Wersion: 14.0.0,162

Date Created: 2/16/2011 3:00 PM
Size: 3.69 MB

< |

Description: Setup Launcher Company: Microchip Technology In File Wersio |3.69 MB | j My Computer

@ s

ﬂﬁtartl J @ @ J @My Computer Ilﬁ C:iDocuments and Se... J @
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MPILAB® Tools

MPLABE Tools

MPLAB*® Tools 8 36 Ingtallation
Copyright € 2009, Microchip Technology Inc. All
rights reserved.

Welcome to the MPLAB® Toolz Installation Program.
It iz strangly recommended that you follow theze directions.
1. Quit all applications befare installing this product.

2. Uninstall all previous MPLAE Tools B.x versions.
3 Dizable any anti-virus software running an the machine.

< Bach I MHext > I Cahcel

MPILAB® Tools

x
MPLAB IDE License Agreement u
A8\ Microchip

IMPORTANT. ﬂ
LAICROCHIP I8 WILLING TO LICENSE THE MPLAB® [DE SOFTWARE AND
ACCOMPANYING DOCUMENTATION OFFERED TO YOU OHLY OH THE
COMDITION THAT ¥OU ACCEPT ALL OF THE FOLLOWING TERMS. TO
ACCEPT THE TERME OF THIS LICENSE, CLICK “I ACCEPT" AND

PROCEED WITH THE DOWHNLOAD OR INSTALL. IF YOU DO HOT ACCERT
THESE LICENSE TERMS, CLICK “I DO NOT ACCEPT,” AND DO NOT OPEN
DOWHLOAD OR INSTALL THIS SOFTWARE,

MPLAR " IDE LICENSE

{* | accept the terms of the license agreement

| do not accept the tems of the license agreement

< Back I Mext » I
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ompamgtoos
MPILAB® Tools

MPLAB® Tools x|

Setup Type

Select the zetup type ta install, @ MI:HQ:HIP

Fleaze select a setup type.

% Complete

All program features will be inztalled. [Fequires the most disk, space.]

Select which program features you want installed. Becommended for
advanced uzers.

< Back I Mext » I Cancel

MPLAB® Tools x|

Choosze Destination Location

Select folder where zetup will install files. Q MI:HU:HIP

Setup will install MPLAE Toolz +8.36 i the following folder.

Toinztall to thiz folder, click Mest. To install to a different folder. click Browse and select
another folder.

C:“Pragram Files\Microchiph, Browse. . |

" Deztination Folder

< Back I et > I Cahcel |
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=101l
MPILAB® Tools

]
@ MICROCHIP

Application Maestio License

HAESTRO™ JI0OFTWARE LICENSE AGREEMENT ﬂ

¥OU ARE PERMITTED TO ACCESS THE 3CFTWARE AND
DOCUMENTATION OMNLY IF YOU ACCEPT THE TERMS AND
CONDITIONS OF MICROCHIP'S "NON-EXCLUIIVE LICENIE
AGREEMENT FOR MAESTRC™ SOFTWARE™ (HEREAFTER, THE
"AGREEMENT™) .

IF ¥OU AGREE TO THE TERMS OF THE AGREEMENT, INDICJLTELI

{* | accept the terms of the license agreement Prirt |

| do not accept the terms of the license agreement

Mext > I Cancel |

Iﬁﬁtartl J e @ J |5 My Computer I |5y C:\Documents and Settin, .. II B MPLAB® Tools J [2) ‘ « Q 3108 FM
ools ;lﬂlﬁl
MPLAB® Tools

=
MPLAB C32 License .
A8\ MicrocHIp

MMPORTANT: 3
MICROCHIE I8 WILLIHG TO LICENSE THE MPLAB® £32 © COMPILER
SOFTWARE AND ACCOMEANYING DOCUMENTATION OFFERED TO YOU
DMLY O THE CONDITION THAT VOU ACCERT ALL OF THE FOLLOWING
TERLS. TO ACCEPT THE TERMS OF THIS LICENSE, CLICK "I ACCEPT"

AND PROCEED WITH THE DOWNLOAD OR INSTALL. IF ¥OU DO NOT
ACCEPT THESE LICENSE TERMS, CLICK "I DO NOT ACCEPT," AND DO

MOT DOWHLOAD OF INSTALL THIS SOFTWARE.

NON-EXCLUSIVE SOFTWARE LICENSE AGREERMENT
FOR MICROCHIP MPLAR® C32 C COMPTLFR SOFTWARE ﬂ

{* | accept the terms of the license agreement Frint |

" | do not accept the terms of the license agresment

< Back I et > I Cahcel |

ﬂiStartl J ] @ J |23 My Computer I |5y CiDacuments and Settin..." MPLAB® Tools J [2) ‘ « g 3:08 PM
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| MPLAB® Tools i

MPILAB® Tools

MPLAB® Tools x|
Start Copying Files

Review zettings before copying files. @ MI:HQ:HIP

Setup haz enough information to start copying the pragram files,  [F pou want to review or

change any zettings, click Back. If you are satizhed with the settings, click Mest to begin
copying files.

Current Settings:

D estination Directon:
C:M\Program Files'Micrachiph

Setup type zelected: Complete
Components selected:
Serial Memary Devices
8-bit MCUs and Keelog devices.
16-bit MCUz and DSCx
32 bit MCUs
REAL ICE CHD

4]

ImztallEhield

< Back I Mext » I Cancel |

iE;‘Startl J E @ J I.:,'} My Computer I I.-__fj CiDocuments and Settin... II E MPLAB® Tools

J@‘ « ) 38PM

L MPLAB® Tools

o [a1
MPILAB® Tools

MPLAB®E Tools
Setup Status

x|
@ MICROCHIP

MPLAE Tools +8. 36 13 configuning your new software inztallation.

Copying new files

Cancel |

I’E‘Startl J @ @ J ﬁ Iy Computer I I-ﬁ C:\Documents and Settin. .. “ E MPLAB® Tools

| @

«® smm
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MPILAB® Tools

T =
@ MICROCHIP

Setup Status

MPLAB Toolz +8 36 iz confiauring wour new software inztallation.

=

P The HI-TECH C installer is in an external executable,
\'.") Itis not contralled by this installer,
Tt will not be uninstalled if wou uninstall MPLAE IDE.
Do waou wank to run the HI-TECH C installer now? IF nat, vou can find it at
Ci\Program Files\Microchip\HZPIC-pro-9,65PL1 .exe

Cancel |

ﬂ}’Startl J e @ J |53 My Computer I |y C\Documents and Settin...IIE MPLAB® Tools J [Z7) | |« g 3110 PM

Click No. Bolymin driver supports only CCSC v4.093 binary object file and henceforth user have
to apply the same compiler such that binary objects can be linkable.

o
MPILAB® Tools

MPLAB® Tools

Install5hield Wizard Complete

Setup haz finished installing MPLAE Toolz v8,36 an your
computer.

ﬂiStartl J ] @ J |23 My Computer I |y C\Dacuments and Settin, .. " MPLABE® Tools J [2)

« B 3:10PM
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|J Address IE C:iDocurments and SEttij G0 | ?F

[y [Th % Y [

—Release MNotes —Driver Installation and Repair

MPLAE ICD 2 USE Device Driver Installation

Microchip On The Web MPLAE IiCD 3 USE Device Driver Installation
Programmer Command-line Interfaces Release Motes MPLAE ICE 2k Parallel Port Driver Installation

Release Motes For 16-Eit Language Tools For MPLAE IC MPLAE IiCE 2k USE Conwverter Device Driver Installation
MPLAE_IDE ... MPASM Assembler Release Notes MPLAE ICE 4k 1USE Device Driver Installation

S MPLAE C Compiler For PIC32 MCUs v1,05, Release Mot MPLAE PM3 USE Device Driver Installation

MPLAE ICD 2 Release Mokes MPLAE REAL ICE USE Device Driver Installation

FPLAEDE MPLAE ICD 3 Release Motes Multi-toal USE Device Driver Clean

MPLAE ICE 2000 Release Motes WDI Quick Start

[ﬁi\ MPLAE ICE 4000 Release Mates MPLAE IDE 64-Bit USE Device Drivers Installation
S MBI AR TNF R alesca Mobes i
MPLAB IDE #il L

Wiew Selected File

MRELABIDE Document Select, w1, 00,00

ﬂ;!Startl J @ @ J |23 My Computet I |5y C\Dacuments and Settin,., ”E MPLAB IDE Document... J @

« B 3:10PM

MPLAE_IDE ..

A

[P IDE

ﬂStartl J &G J {5 My Computer I J [7)
Note the MPLAB IDE v8.36 is added on the desktop.

« @ 3:11FM
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4.3 Install Bolymin Demo Code and library (SDK)

Here is the URL to download latest version of source code and libraries with pre-configured
compile environment. http://www.bolymin.com.tw/embedded/BEGV627M.rar

Decompress the rar file into c:\BEGV627M and here is the file listing —

» C:\BEGV627M folder contains version info README file and BTImg2LCD, a bitmap font
conversion utility program. Please refer to last appendix for step guide.

B C:\BEGV627M FEX
File Edit Yiew Favorites Tools  Help Q-8 F | P ‘ 5] | @ X DB X9 [ l'lr
: address| 5 ciisesvezam | v B
Folders = Marme - Size  Type Date Modified
= < Lacal Disk (C5) Fe ll_ﬂpf'g File Folder 212412011 3:41 PM
=+ ib BEGWE0EM = EJ BEGVE27M_ReleaseDTP_20100316_,., 1KE Text Document 212312011 6:34 PM
s o = — Bstimgeicn.exe 32KE  Application L1f26f2010 2:27 PM
& S prg
L3 BOL_lib_627mM

[ [5) BEGWE29M bt
< | b
3 objects (Disk free space: 4.85 GE) 31.9KE -j Iy Computer

» Header file (*.h) and linkable object files (*.0) — use default folder as follows :

&% C:\BEGV627M\prg\BOL _lib,_627M

B

File Edit Wew Favorites Tools Help Q-9 2 | £ | B | LREE SE R ) > .'."l'
§ Addressl@ CHBEGYEZTM\prg\BOL_lib_627M V| Go
Faolders = Mame Size  Type Date Modified
(@ Desktop ~ | Sbkight_pwm b {KE ¢ Source File 12/16/2009 4:21 PM
53 My Documents b hk]ight _pm.o 46 KB O File 12/16/2009 5:47 PM
= My Computer config.h 4 KB C Source File 12/16/2009 5:47 PM

= % Local Disk () Sizc.h 3KE C Source File 12{16/2009 4:21 FM
[C5) BEGYEOEM [ 120 B6KB O File 12/16/2009 5:47 PM
= ) BEGYE27M — Bizceepram h 2KB C Source File 120162009 4:21 PM
=153 pra & izcesprom.o S0KE O File 12/16/2009 5:47 PM
& 6oL b ez B sT7555T.h 3KE C Source File 12{16/2009 4:29 FM
[ BEGWEZ9M =] sT7588T.0 129KE O File 12/16/2009 5:47 PM
[C2) BEGY&39M ﬁtouch.h ZKE C Source File 12/ 162009 5:46 PM
[3) Documents and Settings & touch.o 203K O File 12§21/2009 12:26 PM
£ Inetpub uark.h ZKB C Source File 12/16/2009 4:21 PM
. 1 P e o | 5 ¥ = vart.o 166 KE O File 12{162009 5:47 FM
13 objects (Disk free space; 4,85 GE) 696 KB d Iy Computer
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» Working folder contains all demo source code , intermediate files, and HEX codes

&% C:\BEGV627Miprg

File Edit View Favorites Tools  Help T e | g B X B B X - -"';t
| Address |||';"| CH\BEGYEZ7Miprg | v Go
Folders X Mame = Size  Type Date Modified
(& Desktop  [C)EOL_lib_g27mM File Folder 212312011 6:19 PM
& (&) My Documents [H eecvezrm ote OKE Fie 12/16/200%9 4:21 FM
5 1§ My Computer B EEGUEZTM DR OKE CSource File 12/16/2009 4:21 PM

= %@ Local Disk (C:) [H eecve2rm_DTP.cof I09KE Object File 2/24/2011 3141 PM
& () BEGY606M = eeGvezrM_DTR.Err 1KE ERR File 2242011 3:41 PM
= ) BEGYEZTM = EEGwez7M_DTP.2sym 1KE ESYMFile 2/24/2011 3:41 PM
EY=] s | = BEGYE27M_DTP. hex B7KB  C Ohiject File 2}24/2011 3:41 FM
=3 BOL_lib_627M W BEGYE2TM_DTP.Ist IEIKE  C Output File 2242011 3:41 PM
# () BEGY6Z9M EYeecyazrM_DTP.mep IKE Microchip MPLAB.Pr...  2/23(2011 6:24 FM
® ) BEGY639M Feecyez7M_DTR.mew S20KE  Microchip MPLAB.W,.,  2/24/2011 3:39 PM
# ) Documerts and Settings 9 BEGYE27M_DTP mpkags B4 KE MPTAGS File 3902010 5:43 FM
B ) Inetpub B EEGUEZTM_DTR.PIT 1KE C SourceFile 2/24/2011 3:41 PM
@ ) Program Files S BEGHE27M_DTP.sta 8KE COutput Fils 2242011 3:41 PM
H () WINDOWS B BEGYE2PM_DTP.sym 12KB C Output Fils 2f24j2011 3:41 FM
e = BEGvEZ7M_DTP.tagsre ZKE TAGSRC File 309/2010 5:43 PM
() BEGVeGm, verlOn_rele: SPEEGYE27M_DTP.tre 9,599 KB C Output File 2242011 3:41 PM
B &3 ccs =] BEGvEZ7M_DTP_w100_Full hex 134 KB € Object File 12/24)2009 9:35 AM
@ [ Data Shests |l EEGvez7M_DTP_v100_Nocali, ., 102KE  C Object File 12/24/2009 9:40 AM
3 MCTools = eEGve27M_DTP_w100_MaTP.... 100KE € Cbject File 12{24{2009 9141 AM
& 3 Micrachip |l EEGwez7M_DTP_wv101_Full.hex 134 KB C Object File 3/9/2010 5:01 PM
=) MPLAE Plug-In = eecvez7m_DTP_v101_NoCali... 102KE  C Object File 3/9/2010 5:02 PM
® ¥4 VirtualBox Guest Additions (D) 2 BEGYS27M_DTP_v101_NaTP.... 87 KB C Cbject File 3/9/2010 5:48 FM
[ 52 _drive on "vboxswr' (%) demo_pic.c 11KE i Source File 392010 4;00 PM
= Eﬂ d_drive on vhaxsvr' () GDTP_main.c 3KB C Source File 31902010 5:48 PM
B S e_drive on vhoxewr' (2:) = o1P_msin.err 1KE ERR File 2242011 3:41 PM
& @ Control Panel = o7P_main.esym 22KB ESYMFile 2/24/2011 3:41 PM
@ ) Shared Documents [Hote_main.o BOKE O File 2/24/2011 3:41 PM
@ [ martin's Documents [Hotr_main.osym LKE  C5YM File 2242011 3:41 PM
= \3 My Mebwork Places screen.h ZKE 1 Source File 3902010 5:03 PM
2l Recyvcle Bin screen.h.bak ZKE BRK File 12/16/2009 5:47 PM
[C5) MPLAB_IDE_5_36 ﬁscrnjrnc.c 33KB C Source File 31902010 4:34 PM
SCI’I‘IJ:II’DE.EI’I’ 1KE ERR Filz 212412011 3141 PM
scrnJ:nru:u:.esym 3ZKB ESYM File 21242011 3:41 PM
scrnJ:nru:u:.n S89KE O File 21242011 3:41 PM
scrnjrnc.nsym ZKE 03¥M File 212412011 3141 PM
cTestPattern.c 3KB C Source File 31902010 4:02 PM
TestPattern.err 1KE ERR File 21242011 3:40 PM
TestPattern.esym 18KE ESYMFile 212412011 340 PM
ﬁTestpattern.h 1KE C Source File 12/16/2009 4:21 PM
TestF‘attern.D 225 KB O File 212412011 340 PM
P @ TestPattern.nsym 1KE ©O3¥M File 212412011 3140 PM
41 ohjects (Disk free space: 4,85 &GE) 12.7 ME 'j Iy Compuker
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4.4 Compile source code using MPLAB IDE ver 8.36

Please follow the step guide to make your 1% successful compilation.

Step 1 - click left icon on desktop or Start—All programs—Microchip—MPLAB IDE

- =
- i Pemote Assistance
g PIC C Compiler @ wWindows Media Playver

‘,'& Windows Messenger
'-@ Tour Windows » ﬁ Windaws Maovie Maker
PIC-C %' MPLAE IDE Help

&ll Pragrams & Microchip » ﬁ Seturd Location: C:1Program Files\MicrochipiMPLAE IDE\Core

» |;. Yisual Procmd

Magskra 4
@ Docurnentakian

A5 MPASMWIN
w MPLAE IDE

« §) 313FM

Ii'tj'Start J e @ J |53 My Computer I J )

Step2 — Click File-Open Workspace — browse into c:\BEGV627M\prg folder , and open
BEGV627_DTP.mcw

Open Workspace

# MPLAB IDE v8.36 _
— : Look in: | (3 prg v
| File Edit W“iew Project Debugaer  Prograr —
1 = by Recent Documents
Tt Ckrl+M
i i : 5 Desktop
Aad Mew File o Broject, . i B My Documents
Open, .. Chrl+0 M_‘r' Recent d My EDmputer
Clase Chrl+E DigBUies < Local Disk (C)
Sane Tkt F—) ) BEGVEZ7M
Save hs, ..
Sawve Al ChrlShift+S
Look jn: |E}prg V| O ?’ " v
I:Ilegn I|I|'|I|I args
n CBCL_lb_g27M
Save \Warkspace e y
Save Workspace As. .. My Recent
Dacuments
Close Workspace _
@,
Import... Desktop
Export...
Prinmkt. .. ZhrlH-P . -
y Documents
Recent Files r
Recent Waorkspaces 3 1
My Computer
Exit R
—r =l m File: narme: |BEGVEZ7M_DTP.mow v [ open |
My Metwork | Files of tupe: | MPLAB 'warkspace Files [“.mow) v | [ Cancel ]
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Step3 — Click No. The configuration bits setting is written in C source code already and belay the
warning message..

——

m BEGV627M_DTP - MPLAB IDE v8.36 - [Output]

:| File Edit View Project Debugger Programmer Tools Configure  Window  Help
D@ i Ba ZaRan ? R w0 ? | Checksum: Oxcc7e

Build | Wersion Contral || Find in Files |

MPLAB IDE

r The configuration bits in the file are invalid and mav cause problems if programmed.
! Do wou want ko set them o their defaulk value?
Plzase note that vou will need to either rebuild the File or export memory again bo correct the file,
Config Field 1 SOSCSEL

PICZ4F 164 GAD02 pabsabIPO denovec

Step 4 — Your screen should be like this. Mind the checksum for version ver 1.00 source code.
Later version may vary.

 BEGV627M_DTP - MPLAB IDE vB.36 - BEGV627M_DTP.mcw

Eile Edit ‘Wiew Project Debugger  Programmer Tools  Configure  Window  Help
B CIER Y IEL TR L S deEDeO | P

LRLLRL e

Checksum: 0x3d51

B BEGY627M_DTP.mcw )OI ™ output

= [ BEGY627M_DTP.mcp | Build || Wersion Control || Find i Files | MPLAB ICD 3

D Source Files
[:l Header Files
(L] Object Files
D Other Files

I ICh 3 PIC24F 164GA002 oabsabIP0 donmovzc
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Step 5 — Now you are all set for 1 compilation. Click Project-Build all.

wm BEGV627M_DTP - MPLAB IDE v8.36
File Edit Wiew BZ{E=4® Debugoger  Programmer Tools  Configure Window  Help

J 0= L | Project Wizard...

Mew. .,

Open...

Close »
Set Active Project ' Output

Jl';lhlw
[} L

Quickbuild {ro . asm File) ild || Wersion Contral || Find in Files | MPLAB ICD 3

Package in .zip

Clean

""" E Make Fio

] CCSCHelp F11
Build Configuration 3
Build Options., . 4

Save Project

Sawe Project As...

Add Files to Project. ..

add Mews File to Project. ..

Remove File From Project 4

Select Language Toolsuite, ..
Set Language Tool Locations. .. oabsab IP0 donovzc
Wersion Contkral,.,

You will see CCSC compiling in progress as illustrated.
s BEGV627M_DTP - MPLAB IDE v8.36

File Edit Yiew Pro Debugger  Programmer

| D@ d| s | &g

B By B By B
L R R S - (s

B BEGVA27M_DTP.mow . —
-f;ﬁ;oject:

= [ BEG¥627M_DTP.mcp i
-3 Source Files I 'BEGV627TM_DTE
[:l Header Files
&L Object Files
- ([ Other Files

+EXPORT 1+="C\B
18(5.8): Variable ne -

R2_DTF hex=Te: |
: o 1 i =5
D Files |4’[: Symbuls | e, Cosinfo.com &—J

2>

I 103 PICZ24F 164GAD0Z pabsabIPO donovzc
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Step 6 — Here comes the same old warning message complaining about configuration bit as in
step 2. For the same token, belay the message and click No.

4 = vB.36

=J = | = Lebugae . FEMFer CORMIgUre
| D | s =6 SARAR ? |
(B R

M BEGV627M_DTP.mew - [O)x| = output

o [ BEGYe27M_DTHLLEHE I

[0 Saurce Files

- & ; The configuration bits in the file are invalid and may cause problems iF programmed,

-] Header Files | Do yaou want ta set them to their default valus? |
& (&3 Ohject Files Plzase note that you will need to either rebuild the file or export memory again to correct the File,

(21 Other Files Config Field : SOSCSEL

Lves J|_m XPORT |+="C:\B
P e T e T T T e T o 0, 8] Wariable ne
CABEGWBZ2?Mi\oroghscrn_proc.o ===> 0 Errars, 1 'Warnings.
Executing: "CAProgram files\Picc\CCESCexe" +FD LINK="BEGVE27M_DTF.hex=Te: _
tMemony usage: ROM=37%% RaAM=25%-41% i
0 Errors, 0%Warnings.

(] Files i"g SVmeISI

I ICD3 PICZ4F164GAD02 nabsabIP0 donovzc

Step 7 — check the compilation result — go to output window by clicking Windows-Output,
maximize it, and read the last line — BUILD SUCCEEDED. Congratulations for what you have
achieved this far.

a BEGY627M_DTP - MPLAB IDE vB.36 - [Output] X
"] File Edit iew Project Debugger Programmer Tools  Configure  Window  Help - O x

| DB mm 2amEn P FedBad 2@
LA e

Build |Version Control || Find in Files || MPLAE ICD 3|

> Wvaming 204 "D T F_main.c” Line TUZ(1.7): Condhon always | BUE

»»>Waring 202 "CABEGVEZM\prghBOL_lib_BZ27Muarth" Line 18(5.8): Variable never used: rs232_errors

»»>Waming 202 "DTF_main.c" Line 74(13.14): “ariable newver used: x

*»>Warning 202 "DTF_main.c" Line 74{16.17): Variakle neverused: v

»»>Warning 202 "DTF_main.c" Line 75{(10,18): Yariahle neverused: disp_x

»»>Warming 202 "DTF_main.c" Line 75(18.24): Variable newver used: disp_y

CABEGWYEZ /MyprghDTF_main.o ===> 0 Errars, BYWWarnings.

Executing: "CAProgram files\Ficc CCSCexe" +FD "sorn_proc.c" +EXPORT [+="CABEGWEZ?Mypra\BOL_lib_B27M.CAProgram Fileg\FIC
»»>Waring 202 "CABEGVRZ MprghBOL lib_B27Muarth" Line 18(5.8): Variable never used: rs232_errors

CABEGWEZ/Myprog\scrn_proc.o === 0 Errors, 1 WWarnings.

Executing: "CAProgram files\PiccACCECexe" +FD LINK=iBEGVEE?M_DTP.hexlTestPattern.u:u,DTP_main.D,sc:rn_prcu:.D,ElOL_Iib_EE?M'
tMemonysusage: ROM=37%  RAM=252-41%
0 Errars, 0'Warnings.

| naded CARF YRR Ao BE G RE TR OTE Pnf_|

BUILD SUCCEEDED: Thu Feb 24 16:08:00 201 1| =

; J Checksum: 0x3d51

|

|4

£ I

|

I D3 PICZ4F 164GA002 nabsabIP0 donovzc

Also note that a new BEGV627M_DTP.hex file, the program HEX code for EEPROM
programming, is generated. In the next section, we will introduce you the steps for writing
EEPROM HEX code to target device using ICD3.
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Step 8 - The generated HEX file locates in the working folder as follows. Double check the time
stamp will be identical to the build time at the last line of above screen.

&% C:\BEGV62TM\prg

File Edit Yew Favorites Tools  Help A9+ T x| P | 5] | B X B B X 9 ¥ 'ﬂ"—
| Address |uj CABEGWAZ7Mprg V| o
Folders X Mame = Size  Type Date Modified b
B < Laral Disk (C:) A | [EDBOL_lib_g27M File Falder 2§Z3{2011 6:19 PM =
# ) BEGYEOEM [ eecvezrm ote OKE File 12/16/2009 4:21 PM
= () BEGYEZTM — B EEGYEZTM DTP.c OKE C Source File 12/16{2009 4:21 PM
= @ BEGYE27M_DTP.cof 309 KE  C Object File 212412011 4:05 PM
) BOL_lib_g27M BEGYE27M_DTF.err 1KE ERR File 2/24/2011 4:05 PM
) BEGYEZoM = EEGYEZTM_DTP.esym 1KE__ESVM File 2/24/2011 4:05 PM
& = REEMER9M hd BEG\-‘E-Z?M_DTP.hex 87 KE  C Ohject File 2j242011 1051 |
< I * BEGWaZ7M_DTP. |st I6IKE  C Cutput File 212412011 4:05 PM A
41 objects (Disk free space: 4,85 GE) 12,7 MB j [y Compuker
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Advanced users may start playing with source code, change “Demo® into “Moon* for instance.
Then recompile to generate new program HEX and write it into EEPROM. You will see the
change takes effect as expected.

a BEGV627M_DTP - MPLAB IDE vB.36

File Edit Miew Project Debugger Programmer Tools Configure  Window Help
| DU t@d SH N D CsdBwo|

B BEGV627M_DTP.mcw M=

I C:\BEGV627M\prgiscrn_proc.c

5 [ Source Files OXFE,OMS2, OXFL, OXAL, OHOZ, OXEZ, OMCA, OXFE, OXCZ, OS2, OXFE, | ; =
const unsigned char glmwage S[11] = { /% DXZ.L,DXDl,DXUB,DXDD,DXDS,DXD—I
OXFE,0HEZ, DXFA, OXAL, K92, DHEE, OXF6 , 0XDES , OXDE, 0XS2 , OKFE, } 7

DTP_main.c
SCFM_proc.c

TestPattern.c Ff Show men at dewvice side
woid DeviceShowMenal)

24FIE4GA00Z.h {

bKlight_pwm.h ledDisplayClril ; Sf clear lcd screen

switchicZcreen!
config.h {
ctype.h case SCH_MAIN:
izcesprom.h sprintfiszString, EET w»1.01");
screen.h ledPrintS8tringi0, O, s=String, strleniszString));
ST75EaT.h sprintfiszString, "1.IZC {(24cEl2)");
' ledPrint8tringil, 2, szString, strleniszS8tring));
stddef.h eprintf{szString, "2.Znd UART Test");
skdio.h ledPrintString(0, 2, szString, strlen(szString));
string.h sprintf{szString, "2.LCD Test");
testpattern.h lodPrintString (0, ¢, szftring, strlen(szString));

touch.h

#if (DEVICE_TYPE==BEGW&ZSM)
uart.h

sprintfiszitring, "4 Contrast");
- [Z3 cbiect Files felse
_: bklight_puwri.o sprintfiszString, "4.Erightness");
12c.0 fendi £

B ledPrintString (0, 5, szString, strleni(szString));
iZceeprom.o

L=| ST7S88T.0 gif (FUNC_TOUCH==_ON)

: — sprintfiszString, "E.Touch"):
(21 Files Iﬁ! SvmeISI

ICD 3 PIC24FI64GANDZ oabsab IPO donovac Ln 866, Col 26 INS  WR
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4.5 Programming HEX code using ICD3

POWER
ACTIVE
| STATUS

MPLAB®

cD

CROCHE

.

** Inside ICD3(1), designer will get DVD, ICD3 device(2), RJ-45 cable(3) and USB cable(4).
Please purchase MGI02-0% (4) , a Bolymin proprietary converter board to interface between
ICD3 and target device, BEGV627M (5). You need a RS-232 straight-through cable (pin 2,,3,,5
used) for hyper terminal operation by PC (Windows XP recommended). Prepare a DC 5v/500mA
adapter to connect to MGI02-0$ ((4) to supply power to target device. User may custom may
consider using 5volt from PC-USB(7) as power source.

ICD3 is always self-powered by PC-USB cable(2). Note to remove 5 volt power from target
board before ICD3 is connected to MGI02-0$.

Configuration for EEPROM programming — Apply only connection marked with blue.

BEGV627M User Manual Ver.01 Preliminary -44 -



J@LYMlN
S5 Ew

UsB

' RI-11 '
ICD3 MGI02-0% OC 45

Here are requirements for HEX code EEPROM programming-

Hardware Requirements

# HW ltem Qty Description
1 PC with COM port 1 Requires RS-232 port
2 Programmer-ICD3 1
3 Converter board 1 MGI02-0%
4 USB cable 1 Type A male<----> Type B male
5 RS-232 ext. cable 1 Straight through RS-232 extension cable
DB-9 maile-DB-9 male; or use a
USB-serial cable
Software Requirements
# SW item Qty Description
1 Programming IDE 1 MPLAB IDE 4.83 by Microchip
2 Terminal Emulation 1 Hyper Terminal (XP build in)
3 Bolymin DEMO program 1 Demo source code, DLL, and program
HEX
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Step 1 - Connect f] RJ-11 and B USB cable to § 1CD3
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Step 4 - Connect MGI02-0$ to BEGV627M.

POWER
ACTIVE
, STATUS '

MPLAB®

ICD
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Step 5 - Open MPLAB IDE v8.36 - Click on Configure-Select Device

# MPLAB IDE v8.36 [Untfitled Workspace]

Window Help

anigumﬁnni

Settings. .

Step 6 - Select PIC24FJ64GA002 as Device, then click OK.

X

Select Device

Device Family:
AL v

Microchip Tool Support

Frogramimers

@ PICETART Flus i@y MPLAB REALICE @ PlCkit1
@ FROMATEI @y MPLABICD 2 @ PICkKtz
i@ MPLAB PM3 i@ MPLABICD 3 i@ PICKt3

Languade and Design Tools

&y ASSEMELER &y COMPILER g DI
w3.00 va.00
Debugners
i MPLAB Sin i@ MPLAB ICD 2 i@ PICKit 2
iy MPLABREALICE & MPLABICD 3 @ PICKt3
MPLAB CE 2000 MPLAB ICE 4000 [CENCD Headers
@@ Mo Module @ No Module DAC162094 (Oph
[ ok | [ cancer | [ Hew
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Step 7 — click Programmer-Select Programmer - 5 MPLAB ICD3.

# MPLAE IDE v8.36 - [Untitled Workspace]
"] File Edit View Project Debugger

D |+ | =

Tool: Configure Window  Help

LPICETART Plus L
ZMPLABICDZ B
3 Btarter Kits
4 PICkit 2

6 ANE51 Quick Programmer B
7 PICKit 2

& MPLAE PM 3

9 REAL ICE

10PRO MATE II

11 PICKit 1

Note target device is not powered as yet. Therefore there is no display on LCD.
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Step 8 - Change programmer settings to use ICD3 as power supply to target device. Click
Programmer-Settings, select Power tab, check on Power target circuit from MPLAB

ICD3. Then click OK.

a MPLAB IDE v8.36 - [Output]
:| File Edit Wiew Project Debugger BEvafsmisi:is
0 = i select Programmer  #

Tool: Configuom

| Build || Yersion Contral || Find in Files| MP

MFLAE [CD 3 detected

Comnecting to MPLAR ICD 3.

Funning self test...

el et passed

Firoware Suite Yesion.,.,., 01,2513

o ware 5902 s dsPIC33FE24FE,

MFLAE 2D 3 Connected, Pecomnect
TCTAEOM & “Fom mnst connect 108 treet

MFLAR 2D 3,

ICD 3 Settings

| Program Memomny || Configuration || Status| Fower |

[«]iPawer target circuit from MPLAE [CD 3

Yoltage

3.250

-

I 0k I[ Cancel H Apply ] Help
I ——————————————————
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Step 9 - As soon as the power setting is done, note target device is now powered by ICD3 and
LCD will display the default demo program as illustrated. Also on ICD3, observe the blue Active
LED is on.

Notice a Device ID Revision will display on the last line of output window.

M MPLAB IDE v8.36
Fil: Edit Wiew Project Debugger Programumer Tools Configure Window Help

| DEd s ma [ shwan 2| o % oo @ | Checksum: OxdbSa | B3OEEIORE L @

Il Untitled Workspace

Buld | Version Cantrol || Find in Files | MPLAB IED 3

MPLAR 2D 3 detected
Comnecting to MPLAB ICD 4.,
Firraware Suite Version.,..., 01 25,20

DB S - “Fon, st conmect 0 4 target device o use
MEPLARICTI A

Dewvice ID Revision = 00003042
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Step 10 - User may try toggle the power target device from ICD3 and observe the output
windows message as follows, blue LED on ICD3 is off — 627M LCD display is off.

 MPLAB IDE v8.36

File Edit View Project Debugger FProgrammer Tool: Configome

(D@ W@ S AN |

M Untitled Workspace

| Build | Version Cantral | Find in Files| MPLAB ICD 3

MFLAE ICD 3 detected

Commecting o MFLAB ICD 3.
Flooware Suite Version.,.... 012520
Lo e t¥pe. v dsPIC33F24F24H

TCDAEL D04 5 - o romat conmect 108 farget devios o use
MFLAR ICD 3,
Device ID Revislon = 00003042

arget Femoved

Now switch back to powered by ICD3.

| Build | Version Control | Find in Files | MPLAB ICD 3

MEPLAR ICD 3 detected
Commecting o MFLAR IZD 3,
Flroware Suife Version,,.., 01,2520

Lo 18, e dsPICI3FMMEFL4H
MFLAR ICD 3 Connected,

TCD B0, “om Tomst connect 1o 8 farget device o use
MFLAB ICD 3,

Device ID Revision = 00002042

Tarzet Bernoved

|59vi|:e ID Revwislon = 00003042
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Step 11 - Select the Hex code for programming.

# MPLAE IDE v8 36 - [Output]

Edit ¥iew FPmoject Debugger Programmer To

e Ctl+N h ‘ g

Add Mew File to Project...

Open... 0 D3

Cloge CtHE

Bave Cil+3
Save s
Save Al Ctrl+3hift+3

Cipen Woglspace...
Save Workspace tomse
Save Workspare bs.
Cloz Workspace

’l E:-:pu:url...!

Brint... CtH+F

Recent Filez L4
Recent Workspaces r

Exit

Browse into c:\BEGV627M\prg folder

Look jr: | 559 prg w 0 ? r v
My Recent Documents
\‘é Dezktop
' [ My Documents
by Recent g My Cornputer
Documents e Lacal Disk [C:]
== | BEGYEZ7H
E =Yg
Deskiop HL CD Drve [D:]

;—3 c_dnve on wborzur' [+:]
22 d_dive on whorzwr' [17)
;—3 e_dnve on wborzvr' [£:]
|3 Shared Dacuments

My Documents 5 My Documents

\‘-_i by Metwork Places

Iy MPLAB_IDE_8 36

&

by Computer

File narme: | b | Open

by Metwoark Files of type: |.-'1‘-.II Load Files [ hes;" cof . cod;” elf] w | [ Cancel ]

@
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And select the HEX file

Open
Lok jn: |E}prg Vl € 5 il

ICHEOL lib_g27M

BEGYE27M_DTP.cof
My Recent BEGYEZ7M_DTP.hex
Documents

E

Deszktop

by Documents

<

by Computer

File name: BEGVEZPM_DTF hex v| Open

by Metwark Files of type: |.-'1‘-.II Load Files [*.hex” cof;".cod; elf] W | [ Canicel ]

L

&
Step 12 - Click on | icon to program the program HEX code. Observe the output windows

should display Programming/Verify complete upon completion of a successful HEX
programming.

 MPLAB IDE v8.36
File Edit ¥iew Project Debugger Programmer Tools Confizure Window Help

| D W| s mE [ SADER P o @ & B ow @ | Checksum: Oxccec |Bpnmw i o
.—-.__.

Il Untitled Workspace

md_" Wersion Control."_Find in Files | MPLAB ICD 3

MFLAB 2D 3 detected
Comnecting to MPLAB ICD 3.,
Flrawae Suite Version,..., 01,2520

MFLAE ICD 3 Connected.
[CDAELOS: “om romst connect 1o a target device 10 nse
MFLAB 12D 3,

Device ID Revislon = 00003042

P%Ogmmrmngf\imfy ocomplEE |
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Step 13 - After HEX code programming, target device is reset and BEGV627M LCD should

display as follows:

r 1 ﬂ' 1

2

For more detail operation about ICD3, please also refer to Micrcochip URL.:
http://www.microchip.com/stellent/idcplg?ldcService=SS GET PAGE&nodeld=1406&dDocNa

me=en537580&redirects=icd3

In case user wanted to change to folder structure, remember to change .mcp file with appropriate
folder name. Traverse through the .mcp and modify target folder as appropriate.

. BEGY627M_DTP.mcp - Notepad
File Edit Format Miew Help

[ >

[HEADER ]

ma_clj"l c_cookie={66EYSB07-ET06-4689-9EB0-962 552898415
file_version=1.0

device=PIC24F1645A002

[PATH_INFO]

BuildbirrPolicy=BuildDbirIssourcenir

dir_srcs

dir_kbin=

dir_tmp=

dir =in=

rg-r inc=C:WBEGVEZ My prohBoL_1ib_627M;CiProgram FileshPIcc |

r_I11b=
fdir Tkr=

1le TNBEGWaZ FMA P S BEGWaE FM_OT B, SrM
1le_026=C:%BEGWAZ FM ar gWBEGWAZ FM_DTP. TRE
1le_027=C:%BEGVEZ 7Mor o BESWEZ 7M_DTP. STA
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4.6 Running Hyper Terminal
After EEPROM programming is done, disconnect ICD3, and power target device using 5Vdc.

Now connect RS-232 from convert board to XP/Win7 PC. (Photo applies configuration #1, see
next page)

o
M

ik =
MOTOIRY O

1
3
4
5.
&

. Connect CN2 of 627M to J2 of MGI$02 converter board. At least 4 pins are required as marked.

J2# CN2 Signal | CN2 # CN2 # CN2 Signal J2#
GND 2 1 VDD 1
4 TXO0 4 3 NC
3 RX0 6 5 NC
I0A 8 7 X1
0B 10 9 RX1
I0C 12 11 /IRST
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Configuration #1 for hyper terminal operation — As highlighted pink, apply External DC 5v ,
only J2-CN2 connection needed, and RS-232 to support hyper terminal operation from XP PC
end.

112

Fe

ICD3 MGI02-05 DC +5Y

Configuration #2 for hyper terminal operation — Alternative connection is have target device
draw power directly from ICD3. Note external 5Vdc should NOT be connected. Remember to
change ICD3 setting using MPLAB as stated at step 10 of Chapter 4-5.

L3

N2&CN1
USB
1285
ICD3 MGI02-03 DT &V

Either configuration works, configuration #1 might be easier if there is no source code change
involved. Also configuration #1 provides a 5 volt rather than 3.3volt on target device.
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Use Hyper terminal to operate the demo program

BEGV627M supports touch panel. Bolymin calibrated the touch panel before shipping out. User
may try demo program by using touch panel as input device.

Please use hyper terminal for terminal emulation and kernel debugging. The PC keyboard can
then emulate as a input device to 627M. Here is the step guide -

Step 1 - Make sure you have at least one RS-232 serial port available. The following example
shows a COMS3 is available.

. 2 N
Systerm Restore I Automatic Updates I Fiemote I File  Action Wiew Help
General I Computer Mame Hardware | Advanced - = | | = | @ |

Device kanager Eatteties
The Device Manager lists all the hardware devices installed Compuker
on your computer. Uze the Device kanager to change the Disk di
properties of any device. 15t crives
Display adapters

Device anager | - wis DVDICD-ROM drives

(-2 IDE ATAJATAPI controllers
x’:&i Kevboards

7" Mice and other pointing devices

r~ Drivers

Monitars

Diriver Signing lets pou make sure that installed drivers are

compatible with Windows. Windows Lpdate lets vou set up H
hove Windows connects ta Windows Update for drivers. [ B Metwork adapters

Diriver Signing ‘windows Update

e Printer Port (LPT1}

ﬂ Processars

. X ---@. Sound, video and game controllers
Hardware profiles provide a way for you to set up and stare g System devices

r~ Hardware Prafiles

different hardware configurations. :

[+]-&F Universal Serial Bus controllers

Hardware Profiles |

Cancel | Apply
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Step 2 - On XP PC: Start->All programs->Telecommunication->HyperTerminal (or
Windows+R, hypertrm)

Type the name of a program, Folder, document, or
Internet resource, and Windows will open it For vou.

Open: | heypertrm

MPLAB_IDE_...

@' Internet
L Internet Explarer
; (& Set Program Access and Defaults
| E-mail :
Outlook Expres: #2 Windows Catalog

& windows Update

% Compiler Yersio [

3 @ accessibility

@ Fames L3 rﬂLﬂ Communications "E- HyperTerminal
“ MEM @ Oracle YM YirtualBox Guest Additions  » @ Entertainment » ﬁ_. Metwark Connections
@ Startup » @ System Tools » g Mebwirk { Connects ko ather Fompute_rs, Interret telnet sites, bul_letin
. . board systems, online services, and host computers using
@ Windows Media € Internet Explorer . Address Book E New Conleither a modem or a null-madem cable,
59 mMsn 2l Calculator L wWireless Metwork Setup Mizard
-13 Windows Messe @ Outlook Express B3 Command Prompt
- i~ Remote Assistance 3 MNotepad
a PIC C Compiler @ ‘Windows Media Player W Paink
3 Windows Messenger @) Program Cornpatibility Wizard
'@ Tour Windows » G windows Mavie Maker “m. Remate Desktop Connection
@ PicC » €19 sunchronize
All Programs I Microchip P & Tour Windows XP
Log OFf @ Turn OFF Com 9 Wi S
A WordPad
| istart | & (@ | My Computer | L ClBEGVeDEMvarTa. . | L] Search Resul | ¥ secvenem oTe - e, | B ciuwmbowsisyste. .. | | @3 [«@ =szem

Step 3 - Click No if you do not use hyper terminal to telnet to UNIX host.

Default Telnet Program? d A

“We recommend that vou make HyperT emminal pour defaulk telnet
! program. Do pou want o do thig?

v ;_an't azk me this question agairé
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Step 4 — enter country and area code as appropriate.

Location Information ed |

Before pou can make any phone or modem connectiohs,
YWindows needs the following information about your current
lozation.

%3// What countriedregion are you in now'?
ITaiwan j
YWihat area code [or city code] are pou in now?

—

[f you need to specify a camier code, what iz it?

—

[f wou dial a number to access an outside line, what iz it'?

—

The phone syuztem at thiz location uzes:

* Tone dialing = Pulse dialing

0k, I Cancel

Step 5 — Click OK.
2| x|

Dialing Rules I

; The list below displays the locations you have specified. Select the
location from which you are dialing.

Locationg:

[OFM y Location

MHew... Edit... Delete

0] 4 I Cancel Lpply

I ————
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Step 6 - Enter the file name to store the hyper terminal settings. System will auto add a .ht
extension name.

-
o5
L
T New Connection - HyperTerminal o |EI|5|
File: Edit View Call Transfer Help
o oz i
=== T
L L
: Mew Connection
?' Enter a name and choose anicon for the connection:
Mame;
Ic:3
leon:
Ok I Cancel |
Please define a name and choose a icon for this connection,
Disconnected |Aut0 de
and click Yes to continue.
Q}Startl J @ @ J D‘Control Panel II%New Connection - Hyp... J @ ? <« Q 6:18 FM

Step 7 -Select COM port as appropriate. Hyper terminal will pull down only valid COM ports.

# €3 - HyperTerminal

File: Edit View Call Transfer Help

D A g = lﬁ EonnectTo 1 _"Iil

Enter detailz for the phone number that you want to dial:

Country/regian: I Taiwar [B86] j

Area code: IDZ

Phane nurmber: |

Cornect using. B E ~

/—/\WI Cancel |

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

Disconnected

Q}Startl J @ @ J D‘Control Panel IIQ(S-HyperTerminal J @ ? <« Q 6:18 FM
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Step 8 - It is required to set the serial communication as follows — 115200 bps, N/8/1/None.

[ PortSettings |

Bits per second: |115200

FFLAE IDE

s

[rata bits: I a

Parity: | Mare

Stap bits: [1

Flow cortol. | ~ | N

Restare Defaults |
(1] I Cancel | Apply £

Key in COM port

setting:115200/8/No/1/No, and click Yes to
wﬁtartl J @ @ J &'Contml Panel IIQ(S-HyperTerminal continue.
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Step 9 — Press Enter to bring up top menu. Press 1 to get to i2c (24c512)
o

File Edit Wew Call Transfer Help

DEMO TEST<627M> wer 1.81 ;I
1 — I2C (24e512>
% - %E% %HRT Test
- est
4 — Brightness v &
4 - Brigh TEST wvl.81
6 — Galibration (S5—point) e o
- € £24c512) 4
B N i £ FNIE i
. i
1
1
Connecked 0:00:35 Auto detect 115200 5-M-1 SCROLL |CP.PS |NUM |Capture |Print echo 4

Step 10 - Press 1 to browse through the page content of i2c-eeprom with i2c hardware address
of $A2.

#c3 - HyperTerminal =] 5

File Edit Wew Call Transfer Help

I2C <24c512>
1 — Address A2
8 - EXIT

N Kl

Connecked 0:00: 46 Auto detect 115200 5-M-1 SCROLL |CP.PS |NUM |Capture |Print echo
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Step 11 - Here is 12c-eeprom content listing starting from 0x0 to Oxff.

“#c3 - HyperTerminal i

File Edit Wiew Call Transfer Help

I12¢ - A2 _I
aaaa A8 A0 B8 BA B8 KA BA PO B0 A DO A0 A0 B8 OO B8
2818 A8 A0 B8 BA B8 KA BA PO B0 A DO A0 A0 B8 OO B8
aaza A8 A0 B8 BA B8 KA BA PO B0 A DO A0 A0 B8 OO B8
aa3e A8 AR A BA B8 BA BA AQ BA A DA A AR BB GA B8
A48 A8 A8 B BA B8 BA BA AE BA A DA A AR B8 BA B8
aasa A8 A8 B BA B8 BA BA AE BA A DA A AR B8 BA B8
868 A8 A8 B BA B8 BA BA AE BA A DA A AR B8 BA B8
\aa7a A8 A8 A BA BA BHA BA AA BA A DA A AR BB BA B8

aaea A8 A0 B8 BA B8 KA BA PO B0 A DO A0 A0 B8 OO B8
aana A8 A0 B8 BA B8 KA BA PO B0 A DO A0 A0 B8 OO B8
HAEA A8 A0 B8 BA B8 KA BA PO B0 A DO A0 A0 B8 OO B8
aace A8 B0 B8 OA B8 KA B0 PO B0 A6 DO A A0 B8 00 B8
\aaDa A8 A8 B BA B8 BA BA AE BA A DA A AR B8 BA B8
HAER A8 A8 B BA B8 BA BA AE BA A DA A AR B8 BA B8
BAFA 08 A8 B8 BA B8 A BA AE BR B DA A0 AR B8 BA B8

8 - ERIT P - PREV N - HEXT
1-55 2-A0 3 -88 4 - FF

[Connected 3:51:39 |uto detect  [t152008-w-1  [SCROLL [CAPS UM [Caphurs  [Frink echo v

Step 12 - Press 2 to write OxAA into whole page.
=10 x|

File Edit Wiew Call Transfer Help

Dle| &3] 0[5

I2C — A2 _I
J5151515) AA AA AA AA AR AA AA AA AA AA AA AA AA AA AA AA
Aa1A AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR
aaze AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR
a038 AR AR AR AA AA AA AA AA AR AA AA AA AA AA AR AA
6048 AR AR AR AA AA AA AA AA AA AA AA AA AA AA AR AA
aasA AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR
Ad6A AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR

=
L]
=J
=
1 T T T Y Y Iy O A I |
=
=
=
==
=
=
=
=
=
=
=
=
=
=
=
=
=
=
==
=
=
=
=
=
=
=
==
=
=
=
=
=

aB8a AR AR AR AA AA AA AA AA AA AA AA AA AA AA AR AA
5150 AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR
515 ) AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR
AaEA AR AR AA AR AR AR AR AA AR AA AR AA AA AR AR AR
anca AR AR AR AA AA AA AA AA AR AA AA AA AA AA AR AA
aApA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA
AAER AA AR AA AA AR AA AR AA AA AA AA AA AA AR AA AR
[515) 3] AR AR AA AR AR AR AR AA AR AA AR AA AA AR AR AR

A — EXIT P — PREV N — NEXT
1 -5 2-AA 3 - 88 4 - FF

o K1

Connected 0:01:04 Auto detect  [1152008-M-1  [SCROLL  [CAPS  [wum  [Capture  [Prinkecho
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“&c3 - HyperTerminal

File Edit Wew Call Transfer Help

I2C — A2 J
AR - B0 AP B9 AR BF A0 90 B BA PP A0 BA A6 00 B0 B9
fAiA - B0 PP B9 B BP A0 B8 B0 PP B A0 0B A6 B AR PA
AA2A - OB BP A0 AR A B0 B0 BB P PP 0P AA A OB BP B0
AA3A - B0 B8P B9 AR AA B0 B0 B BA PP A0 AA @A OA B0 BQ
A48 - AW BR B0 AA AA B0 B0 B BA PP A0 AA @A OA B0 BQ
AR50 - A0 PO B9 B BP A0 B8 B0 PP B A0 0B A6 B BR AA
BA6A — B0 KA B9 B0 OP B0 B8 B0 PO B 00 BB A6 B8 BB BA
AA78 - B0 BR B AA AA B0 B0 B BA PP A0 AA @A OA B0 BQ
AASA - AP B8P B AR AA B0 B0 B BA PP A0 AA @A OA B0 BQ
Aa78 - A0 AR B9 B A8 A0 90 B VA PO A0 AA B8 00 A0 8A
BANG - B0 PG B9 B BP A0 B8 B0 PP B A0 0B A6 B AR PA
AAEA — AR AP A0 AR AR B0 A0 BB PA PP AP AA A OA AR BA
AACA - AW B8R B AA AA B0 B0 B BA PP A0 AA @A OA B0 BQ
Aape - B0 B8R B9 B8 BA A0 B0 B A BB A0 BA @@ 00 B0 BA
GREA — B0 PG B9 B0 BP A0 B8 B0 PP B A0 0B A6 B AR AA
AAFA - BA BP B0 AR AR BO BB BB BB PO OP AR A OA BA B0 _
A — EXIT P — PREV N - NEXT

1 -55 2-AA 3 -88 4 - FF

s

Connected 0:01:37 futodetect  [1152008-0-1  [SCROLL  [CAPS UM [Capture  [Print echo

Press N for next page, P for previous page to confirm the change.
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Step 14 - Press N to browse content of next page, which is with a starting address of 0x100 .

“&c3 - HyperTerminal o ﬁl

File Edit Wew Call Transfer Help

I2C — A2 J
@188 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8118 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@128 — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
A138 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@148 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8158 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8168 — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
a178 — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
a188 - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
@198 — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
81A@ - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
AiE@ — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
a1cA — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
aipa - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
B1E@ - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BiF8 — FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF _
A — EXIT P — PREV N - NEXT

1 -55 2-AA 3 -88 4 - FF

Connected 0:03:26 futodetect  [1152008-0-1  [SCROLL  [CAPS UM [Capture  [Print echo

Step 15 -Press P to browse content of previous page, which is with a starting address of 0x00.
Confirm that previous write operation of 0x00(data) to 0x00 (address) page is indeed succssful.

“g 3 - HyperTerminal ]

File Edit Wew Call Transfer Help

I2C - A2 _I
[5151515) A8 A B@ BA B8 B8 B8 PA
Aa1a 98 A8 BF B0 B8 B8 BA PA
ap28 A8 868 OO GG B 660 BB BA
AA3A Af AR OA BA BB BB BB PA
an4a A8 A B@ BA B8 B8 B8 PA
aasA A8 A8 BA BA B8 B8 B8 PA
A068 A8 868 OO GG B 660 BB BA

=
=
=J
=
T T Y O A Y A B A |
-}
=
=
=
-}
=
=
=
-}
=
=
=
-}
=
=
=

AAsA A8 A B@ BA B8 B8 B8 PA
5150 A8 A B@ BA B8 B8 B8 PA
aana A8 B8 08 A0 99 B8 A BB
BBEA A8 868 OO GG B 660 BB BA
AAcCeH A8 AR BA BA B8 B8 P PA
aapa A8 A B@ BA B8 B8 B8 PA
AAER g8 B8 B8 B0 B8 B8 B8 BB
BeFa A8 88 DO BB B8 B BB BA

A — EXIT P — PREV N
1 -5% 2-A0 32 - 80

NEXT
4 - FF

|[connected 0:03:45 [suto detect  [115zomE-n- [SCROLL [CAPS [wum [Capbure  [Prink echo Y

Press 0 0 to return to top menu.
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Step 16 -Press 3 to enter LCD test. There are 8 patterns available for the demo.
-0l x]

File Edit Wew Call Transfer Help

LCD Test

1 — Full ON

2 — U line

3 — H line

4 — Half

5 — Cross dot

6 — Show char

7 — Picture 1

8 — Picture 2

B — EXIT
Connected 0:04:56 futodetect  [1152008-0-1  [SCROLL  [CAPS UM [Capture  [Print echo

Step 17 - Cycle through 1 to 8 to observe the various demo patterns as shown next page.
NIk

File Edit Wiew Call Transfer Help

LCD Test ;I

Full ON

U line

H line
Half
Cross dot
Show char
Picture 1
Picture 2

- EXIT
isplay OK._

w bl

|[Connected 0:05:34 |auko detect 115200801 [SCROLL [CAPS NUM [Caprare [Print echo

Now press 0 to return to top menu.
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1. Full on 2. Vertical line

3. Horizontal line 4 Half blocks

5. Cross dots (2x2 checker board pattern) 6. Show characters

8. Picture Pattern #2

BOLYMIN

BEGWE2TM
" fdicrochip PIC MCLU
FIC24F JE4GA002

o
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Step 18 - Press 4 to enter brightness test.
=0l ]

File Edit Wew Call Transfer Help
MEREEEEE

-
Brightness Test _I

1 — Brightness+5
2 — Brightness—5

8 - EXIT

Brightness = 58

N K1

Connected 0:06:36 Auto detect 115200 &8-M-1 SCROLL |CP.PS |NUM |Ca|:uture |Print echo

Step 19 -Press 1 to increment brightness level by 5. The brightness ranges from 0 to 100 with a
step of 5 for each adjustment.

&3 - HyperTerminal o ] 5

File Edt Wew Call Transfer Help
D|=| 3|3

Brightness Test _I

1 — Brightness+h
2 — Brightness—5

A - EXIT

Brightness = 55

W L

Connecked 0:06:36 Auko detect 115200 5-M-1 SCROLL |CP.PS |NUM |Capture |Print echo
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Step 20 -Now try press 2 2 to reduce brightness level by 10.
=0l ]

File Edit Wew Call Transfer Help
MEREEEEE

Brightness Test

2

1 — Brightness+5
2 — Brightness—5

8 - EXIT

Brightness = 45

N K1

Connected 0:07:20 Auto detect 115200 &8-M-1 SCROLL |CP.PS |NUM |Ca|:uture |Print echo

0 to return to top menu, 5 to enter Touch
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Step 21 -Now use light pen to touch from left to right screen, you will observe the DX value
increases as the click goes east-bound.

“#c3 - HyperTerminal =10l x|
File Edit Wew Call Transfer Help

A=263. ¥Y=6b61, DX=3Y. D¥=14
R=263. ¥=657. DX=37. D¥=14
®=262, ¥Y=652, DX=38, D¥=14
®=263, ¥Y=647, Dx=38. D¥=14
X=264, Y=645, DX=37. D¥=14
K=264, ¥=642, DX=39. D¥=14
R=265. ¥Y=638. DX=48. D¥=14
X=264, Y=028, Di=42, D¥=14
A=265. ¥=623, Di=42,. D¥=15
R=266. ¥Y=620. Di=-43. D¥=15
K=268, ¥=616, DX=43,. D¥=15
®=267, ¥=597, Di=46,. D¥=15
X=26%, ¥=5%4, Di=47. D¥=15
w=27@, ¥=591, DX=47. D¥=15
R=26%7. ¥=071. DX=58. DY¥=15
®=268, Y=568, DX=51, D¥=15
A=268. ¥=564, Di=51. D¥=15
R=268. ¥=ho6l,. DK=52. D¥=15 |
w=267, ¥=558, DX=53,. D¥=1% =

®=268, ¥=546, Dx=54, D¥=15 B.EAIT
®=268, ¥=542, DX=55, D¥=15
K=268, ¥=537, DX=55,. D¥=15
R=266. ¥=537. DX=55. D¥=15

w e

[Conmected 4:12:38 |uto detect  [1152008-N-1  [SCROLL |CAPS UM [Capbure  [Print echo

Step 22 -Use light pen to touch from top to bottom, note the DY value increase as the click goes
south-bound.

“g 3 - HyperTerminal 1Ol =l
File Edit Wiew Call Transfer Help

#=455, ¥Y=184, DX=10A%?. D¥=3%L
X=474, Y=18@, DX=10%9. D¥=37
R=484. ¥=180. DX=189. DY=38
R=495_ ¥=181. DX-189?. DY¥Y=37
®=5@87,. ¥Y=182, DX=10%7. DY¥=48
R=512_ ¥=181, DX=18%,. D¥=41
R=016. ¥=181. DX=-189. D¥=-41
®=520, ¥=181, DX=107. D¥=42
#=523, ¥=181, DX=1QA%?. D¥=42
®=027. ¥=178, Di=10%7. D¥=42
®=531, ¥=182, DX=107. D¥=43
R=537, ¥=182, DX=10%7. D¥=44
®=043, Y=182, DX=10%9. DY=44
R=547,. ¥=182, DX=109. D¥=44
R=051. ¥=181. DX=-189. DY¥=4%
®=053,. ¥Y=182, DX=160%9. DY¥=45
#=556, ¥Y=181, DX=10A7. D¥=4L . L

X=058. ¥Y=1B2, DX=10%7. D¥=46 B.EAILT
#=560, ¥Y=182, DX=107. D¥=46

#=561, ¥Y=182, DX=1A%?. D¥=46

X=h62,. ¥Y=1B2, DX=10%7. D¥=46

R=561. ¥=182, DX=18%. DY¥=46

B=56l1. ¥=181. DX-187?. D¥=-46 |

w

[Conmected 4:13:05 |futo detect  [1152008-M-1  [SCROLL [C4PS [wom [Caphore [Prink echo
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Step 23 - 0 to return to top menu, 6 to calibrate (5-point)

#C3 - HyperTerminal ;lglil

Eile Edit Wew Call Transfer Help

DEMO TEST<627M> wer 1.81

[2C (24¢512)

2nd UART Test

LCD Test

Brightness

— Touch

6 — Galibration (S5-point?
Point 15 - &4, 32

OF h o D

N K1l

Connected 0:50:27 Auto detect  [1152008-N-1  [SCROLL  [CAPS  |uum  [Capture  [Print echo

Press and hold box with cross for around 2 seconds by the order to center, upper-left,
upper-right, lower-right, lower-left. After this calibration, demo program auto return to top menu.

2" CP — upper left,

#c3 - HyperTerminal =] 3

File Edit Yew Call Transfer Help

DEMO TEST<627VM> ver 1.81

12C ¢24ch12)

2nd UART Test

LCD Test

Brightness

— Touch

6 — Calibration <5-point>
Point 1-5 = 64, 32

touch H=425%, touch ¥=474
Point 2/5 : 16, 8

P L B3

| -
&

Connected 4:14:37 Autodetect (115200 8-N-1  |[SCROLL  [CAPS  |NUM  [Capture  [Print echo
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3" CP — upper right.

#c3 - HyperTerminal - 10| x|
Eile Edit Wew Call Transfer Help

DEMO TEST<627M> wer 1.81

[2C (24¢512)

2nd UART Test

LCD Test

Brightness

— Touch

— Galibration (5—point>
Point 15 - &4, 32

touch X¥=418. touch ¥Y=476
Point 2/5 = 16, 8

touch ¥=286,. touch ¥=771
Point 3.5 = 112, 8

[=aRdg N RFER LY

N K1l

Connected 4:15:17 Auto detect  [1152008-N-1  [SCROLL  [CAPS  |uum  [Capture  [Print echo

4™ CP - lower right
1Tk

Eile Edit Wew Call Transfer Help

DEMO TEST<627M> wer 1.81

- 12C (24ch12)>

2nd UART Test

LCD Test

Brightness

— Touch

6 — Galibration (S5-point?

Point 15 - &4, 32

touch X¥=418. touch ¥Y=476
Point 2/5 = 16, 8

touch ¥=286,. touch ¥=771
Point 3.5 = 112, 8

touch ¥=127. touch ¥=153
Point 4.5 = 112, 56

|

Connected 4:16:02 Auto detect  [1152008-N-1  [SCROLL  [CAPS  |uum  [Capture  [Print echo

1
2
3
4
5

N K1l
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5" CP —lower left

“gC3 - HyperTerminal _ IDlil
File Edit View Cal Transfer Help

DEMO TEST<627M> wver 1.81 d

I12C (24c512)

2nd UART Te=st

LCD Tes=st

Brightness

Touch

6 — Calibration (5-—pointd
Point 1/% = 64, 32

touch H=418,. touch ¥Y=476
Point 2/% - 16. 8

touch H=286. touch ¥Y=791
Point 3/% : 412_ 8

touch X=197. touch ¥=153
Point 4-5% = 112, 56
touch X=668, touch ¥=154
Point 5/% = 16, 56

[
[ I |

W Ll

(Connected 4:16:36 |outo detect  [1152008-N-1  [SCROLL  [CAPS  [NUM  [Capture  [Print echa

Automatically return to top menu upon completion of 5 CP calibrations.

=Tk
File Edit Wiew Cal Transfer Help
D[] 53] 0l
DEMO TESI<G27/M?> ver 1.81 L
1 — I12C (24c512)
2 — 2nd UART Test
3 — LCD Test
4 — Brightness
5% — Touch
6 — Calibration (5—point)
DEM TEST wil.,.81
1.12C 24cal2)
2.2nd UHART Test
3.LCD Te=st
4. EBrightness
psTouch
I 6.Calibration
Connected 4:16:51 Autodetect  [1152008-N-1  [SCROLL  [CAPS  [NUM  [Capture  [Print echo y
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Step 24 — Close hyper terminal .

HyperTerminal x|

' "-n.‘ Do you want ko save the connection named "c3"?
L

Mo | Cancel |

Click yes to save into ¢3.ht the serial communication protocol (com3,115200bps, N/8/1). Next
time open the hypertrm, simply click file-open and select ¢3.ht.
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Chapter 5 Software Reference Manual

Abstract

This chapter introduces all functions of device driver library for BEGV627M device and

describes major issues about application program development.
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5.1 Setup development environment

Bolymin recommends to use the Integrated Development Environment (IDE) provided by
Microchip, MPLAB IDE v8.36, and CCS C complier v4.093 to develop new application software.
Here is the step guide to set up the development environment:

Step 1 - Install CCS C complier v4.093 — refer to 4-1

Step 2 - Install MPLAB IDE v8.36 — refer to 4-2

Step 3 - Open MPLAB 8.36 ,then select Project-Set Language Tool Locations... to confirm
default complier is CCS C v4.093 complier. User may not need to change the setting if she
follows chapter 4.1and 4.2 installation procedure since installation program will automatically
configure accordingly.

B ; DIP PLAB ID 8.36 L]
File Edit ‘\iew Debugger  Programmer  Tools  Configure  Window  Help
[ D@ | P G @ E B e e | Cheksum: 0x6963 |
By R B g
R Y QOpen...

Close
et Active Project

Quickbuild {no .asm file) | Build | Wersion Control | Find in Files | MPLAB ICD 3

Package in .zip
Clean

Make

Build Al

CCS C Help

Build Configuration
Build Options, ..

Save Project

Save Project As...

Add Files to Project,..
Add Mew File to Project. ..
Remove File From Project

Select Language T

D Files 0[; Set Language Too
Wersion Contral.,,

08
S )
DIEE ] 8

1D 3 PIC24FI64GA002 oabsab IPO denovac

Select Language Toolsuite X|

Active Toolsuite: | CC5 C Compiler for PICT10/12/1 44164 8/24,/dsPIC30/dsPIC33 v |

Toolzuite Contents

CCS C Compiler [cosc.exe)

Location
|E:HPngram filez\Picc\CCSCexe | [ Browse... ]

Stare tool lozations in project

L 1]8 ][ Cancel ]
R —————————————
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Step 4 - Select Project-Project Wizard... to create a new project and start development. Click
Next to skip the Welcome screen.

# BEGV627M_DTP - MPLAB IDE vB.36

File Edit View 8 Debugger  Programmer  Tools  Configure  Window  Help

O = sl == )

Project Wizard fg

. Welcome!

Mews,.. This wizard helps you create or configure a new MPLAB IDE

project.

Qpen...
Close 3
Set Active Project 3

Id || Yersion Control | Find in Files| MPLAB |

[0 O O

Package in .zip

Clean

Make Fi0
Build Al

CC5 CHelp Fi1
Build Configuration 3
Build Options... 3

w
iy
o

15

1)

To continue, click Next

Save Project

DFiIes og Save Project As... < Back E N |[ F— ][ e
Add Files to Project...

&dd New File to Project... g
I Remove File From Project 3 oabsabIPO donovzc

H I

NOTE:

1. After creating a project, user need to create an empty file by the name of project in the
directory of project so that the HEX file could be created successfully. For example, Project
DTP_627M needs a file named DTP_627M in the same directory.

2. Please include config.h for all *.C file.

3. We need to select device type of MCU while creating new project at the screen shown as
follows:

Step 5 - For BEGV627M , select PIC24FJ64GA002 as device.

Project Wizand

Step One:
Select a device

Device:

[ < Back ] Mext » ][ Cancel ] [ Help ]
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5.2 Introduction of library

Bolymin supports device driver library for application development of BEGV627M. Refer to the
following figure for program hierarchy.

Application program

Customer developed program

Device driver library

Hardware
(BEGV627M device)

5.2.1 Summary of modules of library

BEGV627M driver library consists of 5 modules. There are several functions for each module.
Following table is a summary of modules in library:

Module name | Description Header file and compiled object
UART Include all functions about uart.h uart.o
operation of UART port.
I°C eeprom Read and write functions for I°C | 12c.h 12c.0
eeprom. I2ceeprom.h 12ceeprom.o
LCD display LCD display fuctions ST7588T.h ST7588T.0
PWM for Set or get current PWM value to | bklight_pwm.o bklight pwm.h
backlight adjust backlight of LCD.
Touch Touch panel touch.h touch.o

I ———————
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5.2.2 How to use library in application program

Please follow below steps to use device library provided by Bolymin:
Step1 —refer to 4.2 and 4.3 for Bolymin library and demo code installation. Follow 4.4 to step 4.

Step 2.- Select Project-Build Options...-Project.

~ BEGV627M_DTP - MPLAB IDE vB.36 - BEGY627M_DTR.mcw

File Edit “iew Debugger  Programmer  Tools  Configure  Window  Help
~ Project ‘Wizard, .. s o
| D@ HE | | G@HB® O ?@E | Cheksum: 0x69c3 |
b By B Hew...
fad Cpen, ..
Close 4 e — ——
Set Active Project 3 | Output |L|E|K| I BEGV627M_DTP.mow |L”E”£|
Cuickbuild (no ,asm File) | EBuild || ‘Wergion Cantral || Find in Files | MPLAB ICD 3
= (1 BEGY627M_DTP.mcp
Package in .zip BD Source Files
Clean @ DTP_main.c
Make F10 SCFN_proc.c
Build Al . TestPattern.c
05 C Help Fil =-[Z0 Header Files
Build Configuration 3 1 S4FIEAEADNE b
uild © 3 , .
Build oy SCFT_Proc.c ) bklight_pwm.b
. DTP_main.c L X
Save Project Q config.h
5 TestPatkern.c =
Save Project As... Q ctype.h
Add Files to Project. .. -|b] izceeprom.h
Add New File ko Praject... 2 screen.h
Remove File From Project ST7588T.h
Select Language Toolsuite. .. stddef.h
Set Language Tool Locations. .. stdio.h
version Contral .. 2] string.h
testpatkern.h
touch.h
o] wark.h
-0 Object Files
=-[23 Other Files

- [E] BEGvezTM_DTR.5TA
- [E] BEGvEz7M_DTPR.3YM
|2 BEGYEZIM_DTR.TRE
[=Z oTP_main.ozvm
E SCHN_proc, 05
[ TestPattern.oztm

PICZ4FIE4GAOOZ oabsabIPO donovzc
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Step 3 — Set Include Search Path to the path of header files of library provided by Bolymin.

Build Options For Project "BEGV627M_DTP.mcp™

Directories | Custom Build | Trace | CCS C Compiler |

Directories and Search Paths

AsprgsBOL ik
WPICC

Suite Defaults

Build Directory Policy
Azzemble/Compile in zaurce-file directary, link. in output directaony

Azzemble/CompilesLink in the project directorp

L QK J[ Cancel ] Apply

Click on New to bring up a new row and a folder browse button. Click on browse button to bring
up a Browse For Folder dialog windows to add it to include search path.

. MIrEWs i T AT BT IR e
L LD et e =

m Build Options For Project "BEGY627M_DTP.mcp”

Directaries | Custom Build | Trace | CCS C Compiler |

Directories and Search Faths

Show directories for: | Include Search Path v |

Browse For Folder

[ New J [ Delsts J [ Down ] a5 Select a directory,

% i o = o (TR

EE\F‘rogram Filez\FICC \ [=l “e® Local Disk (C:) S|
# () BEGYE0EM )

= 1) BEGYEZ7M
= ) prg
o

BEEWE29mM
Suite Defaults |50 BEGVEZIM
|53 Documents and Settings -
Build Directony Policy
- ) . . . BOL_lib_627mM —\
Azzemble/Compile in source-file directany, link in output directon Folder; | 3 |
Aszemble/Compile/Link in the project directon

' ' ' o ’ l Make Mew Folder J L Ok ,] [ Cancel ]
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Step 4 - Click Object File of mcw window shown below by right-clicking mouse and select Add

Files... to bring up Add Files to Project windows. Click on the .o object file and click open
button to add necessary object files into your projec

Move into the directory of object files

of device library and select necessary

object files.

“ BEGV627M_DTP - MPLAB IDE vB.36 - BEG
File Edit Yiew Project Debugger  Programmer T

O = - Add Files to Project

M BEGV627M_DTP.mcw Look i | €2 B8 ¥ O # @&
ICBOL_lib_gz7m
izceeprom.h DTP_mair.o
screen.h SCFM_proc.o
ST7588T.h TestPattern.o
stddef.h
skdio.h
string.h
testpattern.h
touch.h File name: Open
uart.h | | [ — 1'\ [~
=23 @ od Fllas, Files of bwpe: | Object Files [*.0) w | [ Cancel ]
é ?:IJ:I?:IZ E.reate Subfolder Jurp ta: | Fraject Directarny w |
ilker...
E 2 CeepromTD [C] Remember this setting
L] sTrseat.o (%) Auta: Let MPLAE IDE guess
E Elzur:hc:n () User: Filefs] were created especially for this project, use relative path
= ' () Ssten: File(s) are extemal to project. use absolute path
=23 Other Files

BEGVYEZ7M_DTP.STA
BEGYE27M_DTP.SYM
[=] BEGYE27M_DTP.TRE
[2] DTP_main,05M

E SCPM_proc, 25

[Z] TestPattern.osym

v
(2] Files | ¥ Symbols
| o0 3 PICZ4F164GAONZ
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Step 5 - After clicking Open button of Add files to Project dialog, you can see all necessary
object files have been add into your project, like below picture. Now you can start to develop your
application program.

» BEGY627M_DTP - MPLAB IDE vB.36 - BEGV627M_DTP.mcw

File Edit Wiew Project Debugger Programmer Tools Configure  window Help
J = | b .i|éﬂlﬁ“ ? J @‘@Q%‘o| R J Checksum:

W BEGV627M_DTP.mcw CE)X) = output

[ izceeprom.h | Build | Wersion Control | Find in Files | MPL&E ICD 3

screen.h

-[B] 577588 R
stddef.h
skdio.h
string.h

testpattern.h files have been add
touch.h

% uart.h J into your project
. |=] bklight_pwmm.o ——\

E I2c.0

E i2ceepronm.o
. [Z sT7588T.0

E touch.o
E uart.o

(=)l Other Files

- [£] eeGvez7m_DTP.STA
- [£] eeGvez7m_pTR.5YM
-2 BEGVE27M_DTP.TRE
- |21 DTP_main.o5vm
E scrn_proc, 5

- [2] TestPattern 05vM

All necessary object

[ Files |¢l‘: Symbnlsl

I D3 PICZ4F 1640002 oshsabIPO denovzc
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5.3 Function Primitives

5.3.1 UART function

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

uartlnit Function: Initial UART.

J@LYM[N

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: 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: 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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uartSendString Function: Send 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 Memory pointer of string to be sent, ending with 0.

Return value None.

uartSendBuffer Function: 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 Memory pointer of data to be sent
nBytes Bytes of data to be sent
Return value None.

uartReceiveByte Function: 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 buffer used to put received data

Return value

TRUE - UART port receive data and put in rxData
FALSE - There is no data in assigned UART port.

uartReceiveBufferlsEmpty Function: Check if the receive buffer of assigned UART port is empty or not

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

UART_PORT1 — 2nd Uart port

Return value

TRUE - The receive buffer of assigned UART port is empty.
FALSE - There is data in receive buffer of assigned UART port

uartFlushReceiveBuffer Function: Clear receive buffer of assigned UART port

Syntax void uartFlushReceiveBuffer(
uint8_ t  byPort
);
Parameters byPort UART_PORTO — 1st Uart port
UART_PORT1 — 2nd Uart port
Return value None.

BEGV627M User Manual Ver.01 Preliminary -85-




5.3.2 I2C eeprom function

Header file : i2ceeprom.h
object file : i2c.o, i2ceeprom.o

i2clnitial Function: Initial 12C functions. User should call this function before using I12C functions.

Syntax void i2clnitial(
);

Parameters None.

Return value None.

i2cReadByte Function:

Read 1 byte data from I°C eeprom.

Syntax

uint8_t i2cReadByte(

Parameters

uint8 _t uDevAddr,
int16 nAddr

uDevAddr I°C device address. (address of eeprom on board are:
A2hex: A4hex-

nAddr Address will be read.

Return value

Data reading from I°C eeprom.

i2cWriteByte Function:

Write 1 byte data to I°C eeprom.

Syntax

void i2cWriteByte(

uint8_t  uDevAddr,
int16 nAddr,
uint8_t  byData
);
Parameters uDevAddr I°C device address.(address of eeprom on board are:
A2heX1 A4hex-
nAddr Address to write in .
byData Data to be written.
Return value None.

i2clIsEEPROMEXxist Function: Check if the specified address eeprom is available or not.

Syntax uint8_t i2clsEEPROMEXist (
uint8_t  uDevAddr,
Parameters uDevAddr I°C device address.(address of eeprom on board are:

A2hex= A4hex-

Return value

TRUE: Eeprom with uDevAddr address is available.
FALSE: Eeprom with uDevAddr address is not available.
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5.3.3 LCD control function

Device BEGV627M
Header file ST7588T.h
Obiject file ST7588T.0

IcdInit 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.

Syntax IcdDisplayClr(
)

Parameters None.

Return value None.

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

Syntax void IcdDraw (
uint16_t  x_start,
uint16_t vy start,
uint16_t x_end,
uint16_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 O 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 (

uint16_t x_start,
uint16_t vy start,
uint16_t x_end,
uint16_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.

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

Syntax void lcdPrintString (

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 (
uint16_t  x,
uint16_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.

IcdDrawRect Function: Draw rectangle by single line on graphic layer.

Syntax void lcdDrawRect (

uint16_t x_start,
uint16_t vy start,
uint16_t x_end,
uint16_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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5. 3.4 Backlight PWM control function

Header file : bklight_pwm.h
object file : bklight_pwm.o

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 bklSetBrightness (
int8_t brightness

il

Parameters Brightness New brightness value

0 — OFF backlight

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

bkliGetBrightness Function: Get current brightness value of backlight

Syntax uint8_t bkliGetBrightness (
);
Parameters None.
Return value Current brightness value of backlight. (0 ~ 100)
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5.3.5 Touch function

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

touchlnit Function: Initial Touch panel.

Syntax void touchlnit(
int  res_x,
int res_y,
);
Parameters res_x X resolution of touch panel.
res_y Y resolution of touch panel.
Return value None.

touchGet Function: Read touch data from touch panel

Syntax uint8_t touchGet(
uint16_t* pX,
uint16_t * pY
uint8_t is_calibration
);
Parameters pX X Coordinate value from touch data
pY Y Coordinate value from touch data
is_calibration  Flag to indicate current operation is for calibration or not.
Return value TRUE There is data from touch panel and the data is saved at pX and
pY.
FALSE There is no data from touch panel.

setCalibrationMatrix Function: 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 Function: Translate touch coordinate into LCD coordinate.

Syntax void getDisplayPoint(
uint16_t x,
uint16_t v,
int16 * pX,
int16 * pY
);
Parameters X Touch X Coordinate.
y Touch Y Coordinate.
pX LCD X Coordinate translated from Touch X Coordinate
pY LCD Y Coordinate translated from Touch Y Coordinate
Return value None.

touchSaveCaliParam Function: Save calibration parameters into i2c eeprom

Syntax void touchSaveCaliParam
);

Parameters None.

Return value None

|
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touchReadCaliParam Function: Read calibration parameters from i2c eeprom

Syntax

void touchReadCaliParam (

);

Parameters

None.

Return value

TRUE: Read calibration parameters successfully.

FALSE: There is no calibration parameters in eeprom.

touchDrawCalPoint Function: Draw all calibration cross marks on LCD

Syntax uint8_t touchDrawCalPoint (
POINT*  ptCal,
int n,
char bDraw
);
Parameters ptCal Calibration Coordinates.
n Calibration Coordinate No.
bDraw TRUE: Draw all marks.
FALSE: Clear all marks.
Return value None.

touchDrawCross Function: Draw the specified calibration cross mark on LCD

Syntax uint8_t touchDrawCross (
POINT*  ptCal,
int inx,
char bDraw
);
Parameters ptCal Calibration Coordinates.
n The index of the cross will be draw.
bDraw TRUE: Draw the specified mark.
FALSE: Clear the specified mark.
Return value None.

touchDrawFixPoint Function: Draw a fixed mark at specified position which finished calibration on LCD

Syntax uint8_t touchDrawCross (
POINT*  ptCal,
int inx
);
Parameters ptCal Calibration Coordinates.
n The index of the cross will be draw.
Return value None.

|
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Appendix A - Simple operation guide of BTImg2LCD program

Requires Windows XP or Win7 with .Net framework 3.5 or later
BTImg2LCD is a tool program provided by Bolymin to transfer a bitmap file to source code which
could be used in user’s program. This document will describe the operation steps of BTImg2LCD
program.

Step 1 - User needs to create a monochrome bitmap file (no grayscale) by drawing software,
such as msPaint before running BTImg2LCD program. It is recommended that the

width and height of the picture to be a multiple of 8.

= Save i | 3% testing on Vhosser' (2] 3 02 oo
B O LY M l N | i i
B E Gvﬁ 3 g m & = BEGVEZIM-12
PIC24FJ64GADD4

e
B

)y BOLYMIN_,

L

R BEREE ¢

= BEGY630M-01
|~ BEGYE39M-02
=L EEGVE41A

1 BEGVEATA
4 black

] testingl Save as a Monochrome
BEGVH3I9M map e
PIC24FJ54GADDA [ /
i . i 'g File name: [BEvRa /L [ sae |
F% Save a3 type: |Munuchrume Bitmap [*.bmp;".dib] _'J Cancel |
;fl::.'w”‘“ [Ewowes vad LTI T Z

Hint to turn grid on: On msPaint, click view-zoom-larger size, then click view-zoom-show grid
or press Ctrl-G to toggle grid.

BTImgz2LCD.exe

Step 2 - Double click .888TIGER to run BTImg2LCD.exe. Here is the main screen ..

o/ BTImg2lLCD v1.00 I felE == ‘
-—/J/ Select the bitmap
o
file will be
Width:

Height:

JEO LYMIN
-

Select the device

you used.

|
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Step 3 - Click ! button to select the bitmap file you created.

Step 4 - Select the device you used from the “output device” list.

et ] utton to transfer the selected bitmap file to source code. All

generated source code will be added into the editor as following picture shows.

ol BTImg2LCD v1.00

Step 5 - Click

=
[ D BoLYMIN
iy oen || B e

BOLYMIN
)L BEGVG39M

wWidth: [240
ﬂ‘ PIC24F Ji 4GADO4

Height:|128

Width and height of

JEO LYMIN
W

selected picture

Generated

Output device

source code.
[BEGVe4ln -~

Select all

:

Copy

Step 6 - User may change the generated source code in the editor as appropriate.

There are 2 methods to use the generated source code in your program:

Method 1: Save the source code as a C file by \HS—A/ button then include this C file by

“#include” statement in the source code of your program. For example: #include
“‘demo_pic.c”.

Method 2: Copy all source code into system clipboard by Select all and Copy buttons then
paste it into your code.
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Appendix B - Important Notice

We recommend using CCS compiler ver4.093 and MPLAB IDE ver8.36.
The transfer board+ cable for BEGV627M is MGI02-0$ - Bolymin proprietary.
To operate our BEGV627M, the customer will need MPLAB ICD3 and MGI02-0$.

J@me

o Bolymin, Inc. www.bolymin.com.tw  info@bolymin.com.tw
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Appendix C - Notes when running under Windows 7

1. User may notice the ICD3 status LED blinks when running under windows 7 and the OS does not
recognize ICD3 as a valid USB device. To fix the problem, install ICD3 from the following folder —
for 32bit OS, find driver under c:\Program Files\Microchip\MPLAB IDE\ICD3\drivers
for 64bit OS, find driver under c:\Program Files\Microchip\MPLAB IDE\ICD3\VistaXP64

2. There is no native hyper terminal program under windows 7. Users may copy hypertrm.exe and
hypertrm.dIl from XP PC to Windows 7 PC and still works fine. Or users may use putty , a 3" party utility
program, as terminal emulation program.

Here is the step guide —

1. ICD3 driver installation — After plug in ICD3 with PC-USB, user will notice the blink of status LED on
ICD which indicates an error condition.

Blinking when errors

5
Y
] aowER N
] AETIVEY
W BTATUE

pMPLAB®

1ICD
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Now go to windows 7 PC, Press Win+Break key and click on Device Manager, or click on control
panel-hardware and sound-Devices and printers-Device Manager. Note system will identify ICD3 as

unknown devices in the other devices

File Action View Help
=== E Hm R ss
[ w General | Driver | Details |
1> 48 Computer .
oy Disk drives ﬂE-‘) MPLAB® ICD3m fwww microchip.com)
Dlg Display adapters

>4 DVD/CD-ROM drives Davics typs: O doices
b Dﬁ Human Interface Devices

|- IDE ATASATAPI controllers

|+ -2 Keyboards

3 a Mice and other pointing devices
D--E_‘ Monitors

Manufacturer: Unknown
Location: Port_#0004.Hub_#0003

Device status
The drivers for this device are not installed. (Code 28)

There is no driver selected for the device information set or
elem:

I Unknown device Tofind a drver for this device, click Update Driver.
1+ Y5 Ports (COM & LPT) =
b-n Processors
b ﬂ Sound, video and game controllers Updste Drver...
|- g8 Systemn devices
38 E Universal Serial Bus controllers

CHe 3 2 o w3 oy b5osd0 |

-

File
@=|q
e

|:> -8 Computer

Action

View Help

ElHE & B &S

\-) [l Update Driver Software - MPLAB® ICD3 tm (www.microchip.com)
-

How do you want to search for driver software?

[» =y Disk drives
* Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
seftings.

A Display adapters

- DVD/CD-ROM drives

% Human Interface Devices
g IDE ATA/ATAPI controllers
- Keyboards

= Browse my computer for driver software
Locate and install driver software manually.

B Mice and other pointing devices

EJ Menitors

I? MNetwork adapters

-3 Other devices

l_@ MPLAB® ICD3 tm (www.microchip.co il
% Unknown device Update Driver Software...

T T T T T T T T -

[l Unknown device Disable

55 Ports (COM & LPT) Uninstall
D-R Processors i -

b ﬂ Sound, video and game controllers Scan for hardware changes

-8 System devices

b i Universal Serial Bus controllers S

Launches the Update Driver ¢
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Select driver from as illustrated, and bypass the warning.

@ % Update Driver Software - MPLAB® ICD3 tm (www.microchip.e
i -

Browse for driver software on your computer

Search for driver software in this location:

I C:\Program Files\Microchip\MPLAB IDE\ICD3\Drivers - I [ Browse...

[¥] Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show lled driver compatible with the device, and all driver
software in the same category as the device.

@ Windows Security

Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or stea
information.

i\.\_r;j See details

k_) ﬂ Update Driver Software - Microchip 'MPLAB ICD3'
i e

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

i Microchip 'MPLAB ICD3'
| IE’)

Wait for a while for driver installation, user will see the following screen upon completion.

File Action View Help

s | F|E HE E B &S

g wi

E--;-;_l Computer
E-u Disk drives
Dlﬂl Display adapters "
|+ e DVD/CD-ROM drives

b Eﬁ Human Interface Devices
» € IDE ATA/ATAPI controllers
b D Keyboards

L [Mice and other nointing devi
MicrochipTools
5 Microchip 'MPLAB ICD3' |

DI? MNetwork adapters
|5 Other devices

- Unknown device
1+ Y5 Ports (COM & LPT)

E-R Processors

bﬁi Sound, video and game controllers
E--;-;_l System devices

b a Universal Serial Bus controllers
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2. Hyper Terminal — copy hypertrm.exe and hyptertrm.dll from XP into a folder, and open the

executable.

e './ | |« wI2TB(C) » small-app » xp_uti - Search xp_util

Organize = Open Burn MNew folder

-

5 Favorites Name Date modified Type

Bl Desktop %] hypertrm.dll  2008/4/14 =5 08:... Applicatic...
4 Downloads I |@ hypertrm.exe  2001/8/23 T 5 09:.. Application
“Zl Recent Places Y mspaint.exe  2008/4/14 £% 08:... Application

Pl Desktop

Make sure the serial protocol is set right (115200/N/8/1/No flow control) on correct COM port. The
resulting hyper terminal should look like the following -

File Edit View Call Transfer Help
D @& 3 05

DEMO TEST(629H) ver 1.81

1 - I2C (24c512)
2 - 2nd UART Test
3 - LCD Test

&4 - Contrast

< " 1 B
Connected 00:00:28 Auto detect | 1152008-N-1 SCROLL  CAPS NUM  Capture | Print echo

6 T EEEEERE VT .m0 o |

Now you are all set to run the development environment under Windows 7. Enjoy your ride with
Bolymin BEGV6xx series display embedded systems.

BEGV627M User Manual Ver.01 Preliminary -98-



J@LYMW
F————____————————————— e

<END of BEGV627M User Manual>
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Copyright
Copyright © 2010 BOLYMIN, INC. All rights reserved. No part of the materials may be
reproduced in any form or by any means without prior written consent of BOLYMIN, INC.

Disclaimer

THE CONTENTS OF THIS DOCUMENT ARE SUBJECT TO CHANGE WITHOUT
NOTICE. BOLYMIN, INC. RESERVES THE RIGHT TO MAKE CHANGES WITHOUT
FURTHER NOTICE TO ANY PRODUCTS HERIN TO IMPROVE RELIABILITY,
FUNCTION OR DESIGN. BOLYMIN, INC. DOES NOT ASSUME ANY LIABILITY ARISING
OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED
HERIN; NEITHER DOSE IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS,
NOR THE RIGHTS OF OTHERS.

CUSTOMERS ARE ADVISED TO CONSULT WITH BOLYMIN, INC. OR ITS COMMERCIAL
DISTRIBUTORS BEFORE ORDERING.

BOLYMIN, INC.

5F, 38 Keya Road, Daya Dist., 42881 Taichung City, Taiwan, R.O.C.
WEB SITE:http://www.bolymin.com.tw
TEL:+886-4-2565-8689

FAX:+886-4-2565-8698
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