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Preface

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our web site
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page humber. The numbering convention for the DS number is
“DSXXXXXA”, where “XXXXX” is the document number and “A” is the revision level of the
document.

For the most up-to-date information on development tools, see the MPLAB® IDE on-line help.
Select the Help menu, and then Topics to open a list of available on-line help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
PICDEM™ 2 Plus Demonstation Board User’s Guide. ltems discussed in this chapter
include:

About this Guide

* Conventions Used in this Guide

* Recommended Reading

The Microchip Web Site

* Development Systems Customer Change Notification Service

Customer Support

ABOUT THIS GUIDE

Document Layout

This document describes how to use the PICDEM 2 Plus Demonstration Board as a

development tool to emulate and debug firmware on a target board. The manual layout

is as follows:

* Chapter 1. Introduction — Describes the hardware of the PICDEM 2 Plus
Demonstration Board.

* Chapter 2. Getting Started — Describes how to use the PICDEM 2 Plus
Demonstration Board.

e Chapter 3. Tutorial — Describes how to use the application in demo mode and
also how it can be customized.

* Appendix A. Hardware Detail — Shows the schematic and layout diagrams for
the PICDEM 2 Plus Demonstration Board.

© 2006 Microchip Technology Inc. DS51275C-page 1
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description Represents Examples
Arial font:
ltalic characters Referenced books PICDEM 2 Plus Demonstra-

tion Board User’s Guide

Emphasized text

...Is the only compiler...

Initial caps A window the Output window
A dialog the Settings dialog
A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”
dialog
Underlined, italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK
A tab Click the Power tab
‘bnnnn A binary number where nis a | ‘600100, ‘b10

digit

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier font:

Plain Courier Sample source code #define START
Filenames autoexec.bat
File paths c:\mccl8\h
Keywords _asm, _endasm, static
Command-line options -Opa+, -Opa-
Bit values 0, 1
Italic Courier A variable argument file.o,where file can be
any valid filename
Oxnnnn A hexadecimal number where | OxFFFF, 0x007A

n is a hexadecimal digit

Square brackets [ ]

Optional arguments

mccl8 [options] file

[options]

Curly brackets and pipe
character: { | }

Choice of mutually exclusive
arguments; an OR selection

errorlevel {0|1}

Ellipses...

Replaces repeated text

var_name [,
var_name. . .]

Represents code supplied by
user

void main (void)

{
}

DS51275C-page 2
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RECOMMENDED READING

This user’s guide describes how to use the PICDEM 2 Plus Demonstration Board Kit.
Other useful documents are listed below.

Readme Files

For the latest information on using other tools, read the tool-specific Readme files in
the Readmes subdirectory of the MPLAB IDE installation directory. The Readme files
contain update information and known issues that may not be included in this user’s
guide.

THE MICROCHIP WEB SITE

Microchip provides online support via our web site at www.microchip.com. This web
site is used as a means to make files and information easily available to customers.
Accessible by using your favorite Internet browser, the web site contains the following
information:

e Product Support — Data sheets and errata, application notes and sample
programs, design resources, user’s guides and hardware support documents,
latest software releases and archived software

¢ General Technical Support — Frequently Asked Questions (FAQs), technical
support requests, online discussion groups, Microchip consultant program
member listing

* Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives

© 2006 Microchip Technology Inc. DS51275C-page 3
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DEVELOPMENT SYSTEMS CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip
products. Subscribers will receive e-mail notification whenever there are changes,
updates, revisions or errata related to a specified product family or development tool of
interest.

To register, access the Microchip web site at www.microchip.com, click on Customer
Change Notification and follow the registration instructions.

The Development Systems product group categories are:

* Compilers — The latest information on Microchip C compilers and other language
tools. These include the MPLAB C18 and MPLAB C30 C compilers; MPASM™
and MPLAB ASM30 assemblers; MPLINK™ and MPLAB LINK30 object linkers;
and MPLIB™ and MPLAB LIB30 object librarians.

* Emulators — The latest information on Microchip in-circuit emulators.This
includes the MPLAB ICE 2000 and MPLAB ICE 4000.

* In-Circuit Debuggers — The latest information on the Microchip in-circuit
debugger, MPLAB ICD 2.

« MPLAB® IDE - The latest information on Microchip MPLAB IDE, the Windows®
Integrated Development Environment for development systems tools. This list is
focused on the MPLAB IDE, MPLAB SIM simulator, MPLAB IDE Project Manager
and general editing and debugging features.

* Programmers — The latest information on Microchip programmers. These include
the MPLAB PM3 and PRO MATE® Il device programmers and the PICSTART®
Plus and PICkit™ 1 development programmers.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

* Distributor or Representative

* Local Sales Office

* Field Application Engineer (FAE)

* Technical Support

Customers should contact their distributor, representative or field application engineer

(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the web site at: http://support.microchip.com

DS51275C-page 4 © 2006 Microchip Technology Inc.
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Chapter 1. Introduction

1.1 WELCOME

Thank you for purchasing the PICDEM 2 Plus Demonstration Board from Microchip
Technology Incorporated. The PICDEM 2 Plus Demonstration Board is a simple board
which demonstrates the capabilities of the 18, 28 and 40-pin PIC16 and PIC18 devices.

The PICDEM 2 Plus Demonstration Board can be used stand-alone with a
programmed part, with an in-circuit emulator (e.g., MPLAB® ICE) or with an in-circuit
debugger (e.g., MPLAB ICD 2). Sample programs are provided to demonstrate the
unique features of the supported devices.

The PICDEM 2 Plus Demonstration Board Kit comes with the following:
1. PICDEM 2 Plus Demonstration Board (Figure 1-1)
2. Sample devices
3. CD-ROM, which contains:
a) Sample programs
b) PICDEM 2 Plus Demonstration Board User’s Guide
c) Reference Documents

If you are missing any part of the kit, please contact your nearest Microchip sales office
listed in the back of this publication for help.

© 2006 Microchip Technology Inc. DS51275C-page 5
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1.2 PICDEM 2 PLUS DEMONSTRATION BOARD

The PICDEM 2 Plus Demonstration Board has the following hardware features:
1. 18, 28 and 40-pin DIP sockets. (Although three sockets are provided, only one
device may be used at a time.)

2. On-board +5V regulator for direct input from 9V, 100 mA AC/DC wall adapter or
9V battery, or hooks for a +5V, 100 mA regulated DC supply.

3. RS-232 socket and associated hardware for direct connection to an RS-232
interface.

In-Circuit Debugger (ICD) connector.

5 KQ potentiometer for devices with analog inputs.

Three push button switches for external stimulus and Reset.
Power-on indicator LED.

Four LEDs connected to PORTB.

9. Jumper J6 to disconnect LEDs from PORTB.

10. 4 MHz canned crystal oscillator.

11. Unpopulated holes provided for crystal connection.

12. 32.768 kHz crystal for Timer1 clock operation.

13. Jumper J7 to disconnect on-board RC oscillator (approximately 2 MHz).
14. 32K x 8 Serial EEPROM.

15. LCD display.

16. Piezo buzzer.

17. Prototype area for user hardware.

18. Microchip TC74 thermal sensor.

© No oA

FIGURE 1-1: PICDEM™ 2 PLUS HARDWARE

Pg:nsw- 2 PLUS

EMO BOARD © 2006
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Introduction

1.3 SAMPLE DEVICES

Two Flash devices are included. The device types may change, but will generally
include PIC16 and PIC18 40-pin DIP devices.

1.4 SAMPLE PROGRAMS

The PICDEM 2 Plus Demonstration Board Kit includes a CD-ROM with sample
demonstration programs. These programs may be used with the included sample
devices, with an In-Circuit Emulator (ICE) or with an In-Circuit Debugger (ICD). For
each type of device (PIC16 or PIC18), demo source code (several ASM files) and
compiled code (one hex file) are provided.

© 2006 Microchip Technology Inc. DS51275C-page 7
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1.5 PICDEM 2 PLUS DEMONSTRATION BOARD USER’S GUIDE

This document describes the PICDEM 2 Plus Demonstration Board, tutorial and
demonstration software. Detailed information on individual microcontrollers may be
found in the device’s respective data sheet. Detailed information on In-Circuit Emulator
(ICE) or In-Circuit Debugger (ICD) systems may be found in the respective tool’s user
guide.

Chapter 1: Introduction — This chapter introduces the PICDEM 2 Plus Demonstration
Board and provides a brief description of the hardware.

Chapter 2: Getting Started — This chapter goes through a basic step-by-step process
for getting your PICDEM 2 Plus Demonstration Board up and running as a stand-alone
board or with an ICE or ICD.

Chapter 3: Tutorial — This chapter provides a detailed description of the tutorial
program.

Appendix A: Hardware Description: This appendix describes in detail the hardware of
the PICDEM 2 Plus Demonstration Board.

1.6 REFERENCE DOCUMENTS

Reference Documents may be obtained by contacting your nearest Microchip sales
office (listed in the back of this document) or by downloading via the Microchip web site
(www.microchip.com).
* Individual Data Sheets and Reference Manuals:

- “PIC16F87XA Data Sheet” (DS39582)

- “PIC18F2420/2520/4420/4520 Data Sheet” (DS39631)

- “PIC® Mid-Range MCU Family Reference Manual’ (DS33023)

- “PIC® 18C MCU Family Reference Manual”’ (DS39500)

- “TC74 Tiny Serial Digital Thermal Sensor Technical Brief’ (DS21462)
« “MPLAB® IDE, Simulator, Editor User’s Guide” (DS51025)

* ‘MPASM™ Assembler, MPLINK™ Object Linker and MPLIB™ Object Librarian
User’s Guide” (DS33014)

* “PRO MATE® Il User’s Guide” (DS30082)

e “MPLAB® IDE PICSTART® Plus User’s Guide” (DS51028)
» “MPLAB® ICE Emulator User’s Guide” (DS51159)

« “MPLAB® ICD 2 User’s Guide” (DS51331)

DS51275C-page 8

© 2006 Microchip Technology Inc.



PICDEM™ 2 PLUS
DEMONSTRATION
MICROCHIP BOARD USER’S GUIDE

Chapter 2. Getting Started

The PICDEM 2 Plus Demonstration Board may be used as a stand-alone board with a
preprogrammed device, with an In-Circuit Emulator (ICE) or with an In-Circuit Debug-
ger (ICD). For a list of PIC® microcontroller compatible ICEs or ICDs, please refer to
the Development Systems Ordering Guide (DS30177) or the third party section of the
Microchip web site: www.microchip.com/thirdparty.

21 PICDEM 2 PLUS DEMONSTRATION BOARD AS A STAND-ALONE BOARD -
PREPROGRAMMED DEVICE

The PICDEM 2 Plus Demonstration Board may be demonstrated immediately by
following the steps listed below:

* Place the preprogrammed sample device in the appropriate socket on the
PICDEM 2 Plus Demonstration Board board.

* Place a jumper on J6 (to enable the LEDs).

 Verify that the board is set up for a 4 MHz canned oscillator (i.e., no jumper on J7;
a 4 MHz oscillator in Y2; Y1, C4 and C5 are unpopulated).

* Apply power to the PICDEM 2 Plus Demonstration Board. For information on
acceptable power sources, see Appendix A.

To reprogram the sample device, the following will be necessary:
1. Program source code.

User source code may be used to program the device or, if this has previously
been done, the sample program may be restored from the file on the included
CD-ROM.

2. An assembler, such as MPASM™ assembler (available with MPLAB IDE), or a
compiler, such as MPLAB C18 (PIC18 devices only).

Source code must be assembled or compiled into a hex file before it can be
programmed into the device. Microchip Technology’s MPASM assembler or
MPLAB C18 C compiler may be used. Both are compatible with MPLAB IDE.
However, other assemblers/compilers may be used. For a list of these PIC®
microcontroller compatible language tools, please refer to the third party section
of the Microchip web site: www.microchip.com/thirdparty.

3. A device programmer, such as PRO MATE® II, MPLAB PM3, PICSTART® Plus
or MPLAB ICD 2 (programmer functionality available with MPLAB IDE v6.00 or
greater).

Once the sample program is in hex file format, a programmer may be used to
program a Flash device. Microchip Technology’s PRO MATE Il device
programmer, PICSTART Plus development programmer or MPLAB ICD 2 may
be used. All are compatible with MPLAB IDE. However, other programmers may
be used. For a list of these PIC microcontroller compatible programmers, please
refer to the third party section of the Microchip web site:
www.microchip.com/thirdparty.

If the code protection bit(s) have not been programmed, the on-chip program
memory can be read out for verification purposes.

© 2006 Microchip Technology Inc. DS51275C-page 9
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2.2 PICDEM 2 PLUS DEMONSTRATION BOARD USED WITH AN IN-CIRCUIT
EMULATOR OR IN-CIRCUIT DEBUGGER

To use PICDEM 2 Plus Demonstration Board with an In-Circuit Emulator (ICE) or
In-Circuit Debugger (ICD), refer to the tool’s user guide for instructions on how to
power-up and configure the ICE/ICD, as well as how to connect to target boards

(e.g., Figure 2-1).

FIGURE 2-1: PICDEM™ 2 PLUS CONNECTED TO MPLAB® ICD 2 USING
usB

PO T
PICDEM™
DEMO BOARD ‘= 1ees

2 PLUS

Configure the PICDEM 2 Plus Demonstration Board for the desired oscillator as
described in Table 2-1. Refer to the ICE/ICD user’s guide for any oscillator
configuration requirements.

TABLE 2-1: OSCILLATOR SELECTION

Oscillator Selection on PICDEM™ Modification on PICDEM 2 Plus
2 Plus Demonstration Board Demonstration Board
RC J7 installed, Y1 and Y2 unpopulated
Crystal J7 removed, Y2 unpopulated, crystal in Y1, capacitors
in C4 and C5
Canned Oscillator J7 removed, oscillator in Y2 (Y1, C4, C5 unpopulated)

Resonator (no internal capacitors) J7 removed, Y2 unpopulated, resonator in Y1,
capacitors in C4 and C5

Resonator (with internal capacitors) |J7 removed, Y2 unpopulated, resonator in Y1,
C4 and C5 unpopulated

DS51275C-page 10
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Chapter 3. Tutorial

The tutorial program is preprogrammed into the sample device, (i.e., p16demo . hex for
a PIC16 device and pl18demo . hex for a PIC18 device). Also, this program is on the
included CD-ROM program disk for user reference, (i.e., if the sample device has been
reprogrammed with another program, the tutorial may be reprogrammed into the
device).

For detailed information on the PICDEM 2 Plus Demonstration Board hardware, please
refer to Appendix A.

3.1 TUTORIAL PROGRAM OPERATION

The tutorial program is made up of four components, which are individually displayed
on the LCD.

1. Voltmeter
This mode uses the ADC module to measure the voltage of the R16 potentiom-
eter and display a voltage between 0.00V and 5.00V on the LCD. Voltage is con-
tinually updated until the mode is exited by pressing RBO.

2. Buzzer
This mode turns on the Piezo buzzer, using the CCP1 module I/O pin, RC2. The
period and duty cycle of the CCP1 frequency can be changed while the buzzer
is on. The changes in period and duty cycle are recognized immediately in the
buzzer tone. To change the period and/or the duty cycle, press RBO under the
“Buzzer” menu. The buzzer will then sound off with the default setting of 80h for
the period and duty cycle. The cursor will flash over the period’s first digit, indi-
cating thatthe PR2 register is ready to be incremented. To change the duty cycle,
press RA4 once and the cursor will now flash over the duty cycle’s first digit, indi-
cating it is now ready to increment the CCPR1L register. The next press of RA4
will exit the buzzer function.

3. Temperature
This mode uses a TC74 thermal sensor to measure ambient temperature in Cel-
sius and then display that temperature on the LCD. Communication between the
PIC microcontroller and sensor is accomplished using the MSSP module. This
mode is exited by pressing RBO. This mode contains code that will write to the
external on-board EEPROM. Every two seconds, the code will write to a defined
EEPROM address and store the current temperature in that address.

4. Clock

Once this mode is entered from the main menu, a real-time clock will start count-
ing from 00:00:00. The Timer1 module and a 32 kHz clock crystal are used to
establish a real-time clock. By pressing RA4, the clock time can be set to the
user’s preference. When RA4 is pressed to set the time, the cursor will flash over
the hours ten digit. Press RA4 again and the cursor will now flash over the min-
utes ten digit. RBO is used to increment hours and minutes whenever the cursor
is flashing over either. After the minutes have been set, press RA4 and the time
will be set and the LCD is returned to an active clock display.

The data that is sent to the LCD is also sent to the RS-232 serial port using the USART
on the PIC microcontroller. A HyperTerminal™ program on the PC will be able to
display the same information that is displayed on the LCD.

© 2006 Microchip Technology Inc. DS51275C-page 11
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FIGURE 3-1: TUTORIAL PROGRAM FLOW CHART
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Tutorial

3.2 SOURCE CODE AND APPLICATION NOTES

In addition to the assembled tutorial program (hex files), source code used to create
these hex files is included on the PICDEM 2 Plus Demonstration Board CD-ROM. Both
source code and related hex files are found in device-specific directories.

Application Notes are also included on the CD-ROM for additional examples of use.

For information on how to reprogram the device with new or modified code, or how to
restore the tutorial program, please see Section 2.1 “PICDEM 2 Plus Demonstration
Board as a Stand-Alone Board — Preprogrammed Device”.

© 2006 Microchip Technology Inc. DS51275C-page 13
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NOTES:
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Appendix A. Hardware Detail

The PICDEM 2 Plus Demonstration Board hardware is extremely simple and is
intended to illustrate the ease of use of various PIC microcontrollers. The PICDEM 2
Plus Demonstration Board features the following hardware elements:

A.1  PROCESSOR SOCKETS

Although three sockets are provided, only one device may be used at a time.
* 18-pin socket
¢ 28-pin socket
* 40-pin socket

A.2 DISPLAY

Four red LEDs are connected to PORTB of each processor type. The PORTB pins are
set high to light the LEDs. These LEDs may be disconnected from PORTB by removing
jumper J6.

One green LED is provided to determine whether there is power to the PICDEM 2 Plus
Demonstration Board board (LED on) or not (LED off).

A3 POWER SUPPLY

There are three ways to supply power to the PICDEM 2 Plus Demonstration Board:

* A 9V battery can be plugged into J8.

* A9V, 100 mA unregulated AC or DC supply can be plugged into J2. A power
supply can be purchased through Microchip, Part #AC162039.

* A +5V, 100 mA regulated DC supply can be connected to the hooks provided.

Note: The PICDEM 2 Plus Demonstration Board kit does not include a power
supply.

MPLAB ICE 2000 users have a regulated +5V power supply available in the logic probe
connector and can easily connect to the hooks on PICDEM 2 Plus Demonstration
Board (red probe to +5V and black probe to GND).

MPLAB ICD 2 users may use the ICD to power the target board to 5V, up to 200 mA, if
the MPLAB ICD 2 is connected to the PC with a serial cable.

A.4 RS-232 SERIAL PORT

An RS-232 level shifting IC has been provided with all necessary hardware to support
connection of an RS-232 host through the DB9 connector. The port is configured as
DCE and can be connected to a PC using a straight-through cable.

The PIC16/PIC18 RX and TX pins are tied to the RX and TX lines of the MAX232A.

© 2006 Microchip Technology Inc. DS51275C-page 15
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A5

A.6

A.7

A.8

A.9

A.10

A.11

SWITCHES

Three switches provide the following functions:

¢ S1 - MCLR to hard reset the processor
e S2 — Active-low switch connected to RA4
¢ S3 — Active-low switch connected to RBO

Switches S1 and S3 have debounce capacitors, whereas S2 does not, allowing the
user to investigate debounce techniques.

When pressed, the switches are grounded. When Idle, they are pulled high (+5V).

OSCILLATOR OPTIONS

* RC oscillator (2 MHz approximately) supplied. This oscillator may be disabled by
removing jumper J7.

* Pads provided for user furnished crystal and two capacitors.
* Removable 4 MHz canned oscillator.
* 32.768 kHz (watch type) crystal for Timer1.

ANALOG INPUT

A 5 kQ potentiometer is connected through a series 470Q resistor to ANO.

The potentiometer can be adjusted from VDD to GND to provide an analog input to the
parts with an ADC module.

ICD CONNECTOR

By way of the modular connector (J5), the MPLAB ICD 2 can be connected for low-cost
debugging. The ICD connector utilizes RB6 and RB7 of the microcontroller for in-circuit
debugging.

TEMPERATURE SENSOR

This is a serial digital thermal sensor (TC74) connected to the 28 and 40-pin microcon-
trollers via RC3 and RC4. Communication is accomplished with the TC74 via its 2-wire
|2c™ compatible serial port. This device has a (binary) address of ‘1001101".

SERIAL EEPROM
A 241.256 256K (32K x 8) serial EEPROM is included on the board to illustrate I°C bus
concepts.

LCD

An LCD display with two lines, 16 characters each, is connected to the 28 and 40-pin
sockets. There are three control lines (RD4:RD6) and four data lines (RD3:RDO).

A 5 kQ potentiometer may be installed into R20 to adjust contrast on the LCD. If this is
done, R5 and R6 need to be removed.
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Hardware Detail

A.12 SAMPLE DEVICES

A sample part programmed with a simple program is included in the

PICDEM 2 Plus kits.

Table A-1 lists the 1/O features and port connections for each processor type.

TABLE A-1:  1/0 FEATURES AND EQUIVALENT PORT CONNECTIONS

PIC Device (by pin count)

Feature
18-pin ‘ 28-pin 40-pin
LEDs (D2-D5) RB3:RBO
USART N/A | RC6:RC7
Master Reset (S1) MCLR
User-defined (S2) RA4
User-defined (S3) RBO
Potentiometer (R16) RAO
LCD1 N/A RA3:RA1 RA3:RA1 and
RD3:RDO
EEPROM (Ux) N/A RC3/RC4
Buzzer (P1) N/A RC2
ICD Connector (J5) RB6:RB7 RB6:RB7
Temperature sensor (Ux) N/A RC3:RC4
Crystal oscillator (Y1) OSC1 and OSC2
External oscillator (Y2) OSCH1

Legend: N/A - feature not available for this device

© 2006 Microchip Technology Inc.
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A.13 BOARD LAYOUT AND SCHEMATICS

The following figures show the parts layout (silkscreen) and schematics for the
PICDEM 2 Plus Demonstration Board.

FIGURE A-1:

PICDEM™ 2 PLUS DEMONSTRATION BOARD PARTS LAYOUT
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Hardware Detail

PICDEM™ 2 PLUS DEMONSTRATION BOARD SCHEMATIC, SHEET 1

FIGURE A-2

(MICROCONTROLLER SOCKETS, LCD OPTIONS, OSCILLATOR OPTIONS,

EEPROM AND SENSOR)
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PICDEM™ 2 PLUS DEMONSTRATION BOARD SCHEMATIC, SHEET 2 (USART,

LEDs, BUZZER, POWER SUPPLY AND CONNECTORS)

PICDEM™ 2 Plus Demonstration Board User’s Guide

FIGURE A-3:

N 1a — A6
03y 13y
9ay Lay S
vay say
zay €ay —
oay Lay 7L6NL

oLy 0ze

0zz
Sy g0t z 210
ano

€ . 1
||_||| had NG+ “ . LNOA NIA * ano = HI/\
L=l ogd

NIOMN —

e
i

ﬁ'

82 - 910 ] €
>m+J [cz t8d ey - v
20y oo £l zau . 0'S-S062INT 159 zr
o8 [SO—- Nz t8d eay . en
004 Gso— 84 vay »
02 61 = . -
vy gy e sew 5
ve fvel-H ol 5 28d  oay o9
e olg OvH Qvbl—r grd v B g
€0y fiost—r Xl o8 oz
voy fras+ —xd o8 @ 2
50" §oH— 05O ovy L
8 L
evd fvyl 5 g (0SO) svH
pve il — T, ™ M
svi fvel— C Bl oay i
o zng 0z3ald
td
oLy
oy
NG+
= 0°0L
|_||om_, 4anto
o— viy — A
3%} ||_|| "
- -2Q)|
s44-5630 | i e +29)
_ ] e 3T 00N -1
el O +10
S
6 O —g¢NId  2Lnoy
3 ol e L e
oad 8
bE | S 3 —79eLnoa eNid
El v ’ o e} 7rq+Lnoa  iNig
4
< |
>m+_‘N mg_ 2ETEXVYN €N
[EToWN— e

HOL1D3INNOD a2l
sr

© 2006 Microchip Technology Inc.

DS51275C-page 20



MICROCHIP

PICDEM™ 2 PLUS
DEMONSTRATION
BOARD USER’S GUIDE

Index

A MPLAB IDE User's GUIde ........ccoeuueueceeeeeeeeeeeeeeeen 8
AVD INPUL oot 6, 16 o)
B Oscillator OPtioNS ......ceeveiiiienee e
BOAIT v 56,9 15 Oscillator Selection

Parts Layout.........cccocoeiiii P

gor‘:" er Stl.‘pp'y PIC16F87X Data SNEt.......veoooeeoeoeoeoeoeeoeeeeoeoen, 8

Sﬁkema L0 PIC16XXXX
o IIKSCIEEN ...t TULOMAN PIOGIAM wooooooooooooeooooeoeoe oo 11
Buzzer"l; """"""" PIC18FXX2 Data SNEEt «.....veoeveoeeeoeoeeoeeeoeeeeoen, 8

uzzer, Fiezo SITOR L) €6 ¢ SR 5
C Tutorial Program ........ccccoeeeiiiiniiieee e 11
CIOCK e 11 PICDEM 2 Plus Board. See Board
CuStoMEr SUPPOMt.......coruieririireeieriee e 4 PICDEM 2 Plus Kit. See Kit Components.
PICSTART® PIUS.. e e

D PICSTART® Plus User's Guide

Demonstration Board. See Board
Demonstration Programs. See Sample Programs.
Documentation

(070) 01771 o1 {[o] o = J R 2
LaYOUL ... 1
E
EEPROM, Serial .......ccooeeeiiiiiiiiiiieeeeeeeeeeeee e, 6, 16
H
Hardware ... 15
|
ICD CONNECLON ... e
Internet Address
K
Kit COmMpPOoNents .........cceveeiiiiieee e 5
L
[0 5 RN 6, 16
LEDs
Green POWET........cieeiiieeieeeeeee e 6, 15
Red Display .........cueeeeeeieiiiiiiiiiiiiiiiee 6,9, 15
M
Microchip Internet Web Site........cc.cceeeiiiiieiiiieees 3
MPASM ASSEMDIET.......evneeieeeieeeiee e, 9

MPASM Assembler User's Guide with MPLINK Linker
and MPLIB Librarian

MPLAB C18 ..o

MPLAB ICD 2.

MPLAB ICD 2 Quick Start Guide ........cccceeeeveeeeeeennnen. 8

MPLAB ICE.......co oo

MPLAB ICE User’s Guide

MPLAB IDE ...ttt

© 2006 Microchip Technology Inc.

Piezo Buzzer...........cccc........
PRO MATE® I
PRO MATE® Il User's Guide.........ccccceeeeeeeeeeeeeeeviennn,
Push Buttons. See Switches.

R

Reading, Recommended
Reference Documents ........

Sample DeVICeS ....ceueiiiiiiiieeieiiiieee e 5,7,17
Sample Programs .........ccccciueeeiiiin e 57
SOCKEES ... 15

Temperature..........cceviee i
Temperature Sensor ...........
TC74
TULOHAL e
Tutorial Program
Flow Chart.......ooiiieiiee e 12
Source Code, Application Notes............cceeeee 13
\'

VORMETEr ... e 11

w
WWW AdAresS.....couvueeiiieieeeeee et 3

DS51275C-page 21



MICROCHIP

WORLDWIDE SALES AND SERVICE

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://support.microchip.com
Web Address:
www.microchip.com

Atlanta

Alpharetta, GA

Tel: 770-640-0034
Fax: 770-640-0307

Boston
Westborough, MA
Tel: 774-760-0087
Fax: 774-760-0088
Chicago

Itasca, IL

Tel: 630-285-0071
Fax: 630-285-0075

Dallas

Addison, TX

Tel: 972-818-7423
Fax: 972-818-2924

Detroit

Farmington Hills, Ml
Tel: 248-538-2250
Fax: 248-538-2260
Kokomo

Kokomo, IN

Tel: 765-864-8360
Fax: 765-864-8387

Los Angeles
Mission Viejo, CA
Tel: 949-462-9523
Fax: 949-462-9608

Santa Clara

Santa Clara, CA

Tel: 408-961-6444
Fax: 408-961-6445
Toronto
Mississauga, Ontario,
Canada

Tel: 905-673-0699
Fax: 905-673-6509

ASIA/PACIFIC

Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Habour City, Kowloon
Hong Kong

Tel: 852-2401-1200
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8528-2100
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889

China - Fuzhou
Tel: 86-591-8750-3506
Fax: 86-591-8750-3521

China - Hong Kong SAR
Tel: 852-2401-1200

Fax: 852-2401-3431
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205
China - Shanghai

Tel: 86-21-5407-5533
Fax: 86-21-5407-5066

China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393

China - Shenzhen
Tel: 86-755-8203-2660
Fax: 86-755-8203-1760

China - Shunde
Tel: 86-757-2839-5507
Fax: 86-757-2839-5571

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7250
Fax: 86-29-8833-7256

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-4182-8400
Fax: 91-80-4182-8422

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513

Japan - Yokohama
Tel: 81-45-471- 6166
Fax: 81-45-471-6122
Korea - Gumi

Tel: 82-54-473-4301
Fax: 82-54-473-4302
Korea - Seoul

Tel: 82-2-554-7200
Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Penang
Tel: 60-4-646-8870
Fax: 60-4-646-5086
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-572-9526
Fax: 886-3-572-6459
Taiwan - Kaohsiung
Tel: 886-7-536-4818
Fax: 886-7-536-4803
Taiwan - Taipei

Tel: 886-2-2500-6610
Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels

Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829
France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781

Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
UK - Wokingham

Tel: 44-118-921-5869
Fax: 44-118-921-5820

10/19/06

DS51275C-page 22

© 2006 Microchip Technology Inc.



	Chapter 1. Introduction
	1.1 Welcome
	1.2 PICDEM 2 Plus Demonstration Board
	Figure 1-1: PICDEM™ 2 Plus Hardware

	1.3 Sample Devices
	1.4 Sample Programs
	1.5 PICDEM 2 Plus Demonstration Board User’s Guide
	1.6 Reference Documents

	Chapter 2. Getting Started
	2.1 PICDEM 2 Plus Demonstration Board as a Stand-Alone Board – Preprogrammed Device
	2.2 PICDEM 2 Plus Demonstration Board Used with an In-Circuit Emulator or In-Circuit Debugger
	Figure 2-1: PICDEM™ 2 Plus Connected to MPLAB® ICD 2 using USB
	Table 2-1: Oscillator selection


	Chapter 3. Tutorial
	3.1 Tutorial Program Operation
	Figure 3-1: Tutorial Program Flow Chart

	3.2 Source Code and Application Notes

	Appendix A. Hardware Detail
	A.1 Processor Sockets
	A.2 Display
	A.3 Power Supply
	A.4 RS-232 Serial Port
	A.5 Switches
	A.6 Oscillator Options
	A.7 Analog Input
	A.8 ICD Connector
	A.9 Temperature Sensor
	A.10 Serial EEPROM
	A.11 LCD
	A.12 Sample Devices
	Table A-1: I/O Features and equivalent Port Connections

	A.13 Board Layout and Schematics
	Figure A-1: PICDEM™ 2 Plus Demonstration Board Parts Layout
	Figure A-2: PICDEM™ 2 Plus Demonstration Board Schematic, Sheet 1 (Microcontroller Sockets, LCD O...
	Figure A-3: PICDEM™ 2 Plus Demonstration Board Schematic, Sheet 2 (USART, LEDs, Buzzer, Power sup...



